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1. B-!'*+*%  
 
J  37R2EHB 03/ B A>4H4µ4IGHB @G7 73E@/2/30F7 HEH@BµR@G7 µ;  H04A1 @B7 37RA@ESB 
;>C32;IG7 EA4H@:>/SB5 2:TB5 ;A;7?E@/0F7 3A4URH;G7 ;I73/ µI3 ;A/H@Bµ47/0: A;>/4D: 
µ;  ?/3>0F5 3ES371µ;7B HBµ3HI3 03/ D>BH/µ1@B@3. J  303?Bµ3V0: 3E@: ?>3H@B>/1@B@3 
A23/H/F7;@3/ 3A1 @B7 ;>;E7B@/0: 03/ ;A/D;/>Bµ3@/0: A>4HAR9;/3 ?/3U1>G7 U4><G7, 1AG5 
A37;A/H@:µ/3, /7H@/@4W@3 322R 03/ Research & Development (R&D) ;A/D;/>:H;/5. 
6/3D>47/0R, 3A4@;2;I A3>R?4S4 @4 C;C4715 1@/ B 73E@/2I3 37 03/ ;I73/ 3A1 @4E5 A>F@4E5 
02R?4E5 @B5 4/0474µI35 A4E ;AB>;RH@B037 Rµ;H3 3A1 @B7 A3C04Hµ/4A4IBHB, ?/3@:>BH; 
@3 ;HGH@>;U: D3>30@B>/H@/0R @B5. J  73E@/2I3 D3>30@B>IX;@3/ H; µ;CR24 =39µ1 3A1 
A42/@/0<5 2;/@4E>CI35 ;23DIH@4E 01H@4E5, 2:TB 3A4URH;G7 =3H/X1µ;7;5 H; <7H@/0@4 :  
30424E9F7@35 @B7 A>30@/0: @G7 µ;CR2G7 73E@/2/30F7 ;A/D;/>:H;G7 03/ 4/04C;7;/30R 
µ47@<23 ?/4I0BHB5. +3>3@B>;I@3/ AG5 B 73E@/2I3, G5 HWH@Bµ3, H@3?/30R µ;@322RHH;@3/ 
3A1 <737 µR2247 A3>3?4H/304W @WA4E 02R?4 H; <737 HWCD>474, 30424E9F7@35 µ47@<23 
?/4I0BHB5, EA4H@:>/SB5 03/ 2:TB5 3A4URH;G7 R22G7 @4µ<G7 @B5 4/0474µI35. 8>CR 322R 
H@39;>R, ; µU37IX47@3/ H@B 73E@/2I3 <774/;5 1AG5 ?/3D;I>/HB ?/30/7?W7;EHB5, 
;732230@/0R D>Bµ3@44/0474µ/0R A>4V17@3, HECDG7;WH;/5, ;S3C4><5 0@2. 8E@: B 
µ;@3H@>4U:  @G7 373C0F7 @G7 73E@/2/30F7 ;A/D;/>:H;G7 <D;/ CI7;/ 37@/2BA@: 3A1 @B7 
;A/H@Bµ47/0: 04/71@B@3. 8>0;@4I ;>;E7B@<5 3HD424W7@3/ A2<47 µ;  @47 02R?4 @B5 
73E@/2I35, ;/HRC47@35 7<;5 @;D7/0<5 C/3 @B =<2@/H@B ;AI2EHB ?/3U1>G7 XB@BµR@G7 A4E 
3730WA@4E7. !/?/01@;>3 @4 !>C3H@:>/4 "323HHIG7 ';@3U4>F7 @4E !'+  <D;/ 
A>3Cµ3@4A4/:H;/ HBµ37@/01 ;>;E7B@/01 <>C4 A>45 3E@: @B7 03@;W9E7HB. 873XB@:9B037 
7<;5 @;D7/0<5 C/3 @B7 ;0@IµBHB @B5 ?/30/7?W7;EHB5, @B5 3A4?4@/01@B@35 03/ @B7 ;7 C<7;/ 
EA4H@:>/SB 2:TB5 3A1U3HB5 ;A;7?E@/0F7 HD;?IG7 H@B 73E@/2I3. J  A3>4WH3 ?/?30@4>/0: 
?/3@>/=: ;7@RHH;@3/ H@4 A3>3AR7G A23IH/4 H@4D;W47@35 73 373A@WS;/ ;A;7?E@/0R 
;>C32;I3 2:TB5 3A4URH;G7 H@B 73E@/2I3. 
 
J  µ;CR2B ;E3/H9BHI3 @B5 73E@/2I35 H; µ30>44/0474µ/04W5 A3>RC47@;5, H; HE7?E3Hµ1 µ;  
@B7 @;2;E@3I3 0>IHB A4E S;0I7BH; @47 &0@F=>/4 @4E 2007 H@/5 J+8  03/ ;S;2ID9B0; H; 
A3C01Hµ/3 4/0474µ/0:  0>IHB, EA:>S; @4 0I7B@>4 C/3 µI3 ?/?30@4>/0: ?/3@>/=: µ;  
37@/0;Iµ;74 @B 9G>R0/HB @G7 73E@/2/30F7 3C4>F7 µ<HG ;>C32;IG7 A>1=2;TB5 @G7 
?/30EµR7H;G7 @B5 3C4>R5 03/ HE7;AF5 µ;IGHB5 @4E ;A;7?E@/04W >IH04E. 
 
)04A15 @B5 ?/?30@4>/0:5 ?/3@>/=:5 ;I73/ να µοντελοποιηθεί η ναυτιλιακή αγορά 
λαµβάνοντας υπόψη όχι µόνο το ναυτιλιακό αλλά και το µακροοικονοµικό περιβάλλον και 
στη συνέχεια να αξιολογηθεί η βιωσιµότητα και να αποτιµηθεί η µακροπρόθεσµη αξία των 
ναυτιλιακών εταιρειών. 
 
& =3H/015 H@1D45 @B5 A3>4WH35 ?/?30@4>/0:5 ?/3@>/=:5 ;I73/ 73 A3>3D9;I µI3 
;>C32;/49:0B 3A1 µ;91?4E5 03/ >;32/H@/0<5 A>30@/0<5, µ<HG ?/3U1>G7 @;D7/0F7 
A>1=2;TB5 C/3 @B µ;IGHB @4E >IH04E H@/5 ;A;7?WH;/5 73E@/2/30F7 ;@3/>;/F7. 8E@1 
373µ<7;@3/ 73 373?;IS;/ A3>R22B23 @B7 A42WA240B 322B2;SR>@BHB @G7 73E@/2/30F7 
;A/D;/>:H;G7 µ;  C;7/01@;>4E5 µ30>44/0474µ/04W5 ?;I0@;5. J  D>:HB @G7 03@R22B2G7 
D>Bµ3@44/0474µ/0F7 ?;/0@F7, H; HE7R>@BHB µ;  @4E5 µ30>44/0474µ/04W5 ?;I0@;5-02;/?/R, 
93 4?BC:H;/ H@B7 HEH@Bµ3@4A4/Bµ<7B 2:TB 3A4URH;G7 03/ H@>3@BC/0F7 C/3 @B7 4>9: 
?/3D;I>/HB ;A/D;/>:H;G7 @4E 73E@/2/304W 02R?4E, 37R24C3 µ;  @/5 ;S;2IS;/5 H@4 ;HG@;>/01 
03/ ;SG@;>/01 A;>/=R2247.    
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(;2/01  H04A1 3A4@;2;I B 9G>R0/HB @G7 ;A/D;/>:H;G7 3E@F7 C/3 @B7 <C03/>B 
37@/µ;@FA/HB A>4=2BµR@G7 2;/@4E>C/01@B@35, >;EH@1@B@35 03/ A/937:5 03@R>>;EHB5. 
!AIHB5 373A@WHH47@3/ ;>C32;I3 2:T;G5 3A4URH;G7 C/3 73E@/2/30<5 ;@3/>;I;5, 
A3><D47@35 µI3 <7?;/SB 373U4>/0R µ;  @B µ;2247@/0: ?/3µ1>UGHB @G7 @/µF7 @G7 73W2G7 
03/ C;7/01@;>3 @B HEµA;>/U4>R @B5 3C4>R5 µ<H4 Ð µ30>4A>19;Hµ3. 
 
J  A>1HU3@B 4/0474µ/0:  0>IHB A3>;ID; @B ?E73@1@B@3 C/3 µ/3 H; =R945 37R2EHB @G7 
?/3U1>G7 0/7?W7G7 A4E 37@/µ;@GAIX;/  4 02R?45 @B5 73E@/2I35. +3>R22B23 ;A<@>;T; @B7 
<>;E73 µ;91?G7 03/ @;D7/0F7 A4E 37 ;ID37 E/49;@B9;I, ;7?;D4µ<7G5 73 ;ID37 9G>30IH;/ 
@/5 ;A/D;/>:H;/5 3E@<5 <737@/ @G7 0/7?W7G7 A4E 3A;I2BH37 @B =/GH/µ1@B@R @4E5.  
 
J  µ;2<@B @B5 4/0474µ/0:5 /H@4>I35 @G7 @;2;E@3IG7 110 ;@F7 03/ /?/3I@;>3 µ;@R @B 
?Bµ4HI;EHB @4E <>C4E @4E John Maynard Keynes, ÇΓενική θεωρία της Απασχολήσεως, του 
Τόκου και του ΧρήµατοςÈ1, 4A1@; 03/ @<9B037 @3 9;µ<2/3 @4E 02R?4E @B5 
µ30>44/0474µ/0:5 ;A/H@:µB5, 03@3?;/07W;/ 1@/ @3 4/0474µ/0R A>4=2:µ3@3 A4E 
37<0EA@37 03@R A;>/1?4E5 ;ID37 0R9; U4>R ?/3U4>;@/0: UWHB. L5 ;0 @4W@4E @3 µ<@>3 
;SECI37HB5 A4E <A>;A; 73 23µ=R747@3/ 0R9; U4>R, ;I@; 0>3@/0:5 ;I@; /?/G@/0:5 
A>G@4=4E2I35, ?;7 :@37 H; 03µI3 A;>IA@GHB ?;?4µ<73.  
 
&EH/3H@/01 >124 C/3 @B7 039EH@<>BHB @B5 039/<>GHB5 @B5 µ30>44/0474µI35 G5 
S;DG>/H@:5 ;A/H@:µB5 <A3/S37 4/ 023H/04I µ;  ;AI0;7@>4 @47 Y7@3µ ) µ/9.  &/ 3A1T;/5 C/3 
<73 3µ/C<5 03A/@32/H@/01 HWH@Bµ3 A4E 93 µA4>4WH; 3A1 µ174 @4E 73 ;7?E73µF7;/ µ/3 
4/0474µI3, ;7F H; A>4=2Bµ3@/0<5 A;>/1?4E5 <D;/ @4 A>471µ/4 @B5 3E@4?/1>9GHB5,  
A>G@4;/H:D9BH37 µ;  @4 <>C4 @4E )0 G@H<X4E 4/0474µ421C4E Y7@3µ ) µ/9, η Έρευνα για τη 
Φύση και τα Αίτια του Πλούτου των Εθνών2 (Smith, 1776). &/ 3A1T;/5 3E@<5 
;U3>µ1H@B037 H; ?/RU4>;5 A;>/1?4E5 @B5 4/0474µ/0:5 /H@4>I35 DG>I5 1µG5 73 
;A32B9;E@4W7 @3 A2;47;0@:µ3@3 A4E A>4<=2;A; B 9;G>I3 @4E. J  Ç81>3@45 .;/> È ;I73/ 
µ/3 µ;@3U4>R A4E D>BH/µ4A4IBH; 4 Y7@3µ ) µ/9 C/3 73 A;>/C>RT;/ @B7 3>D: @B5 
ÇA;UG@/Hµ<7B5 /?/4@<2;/35È HWµUG73 µ;  @B7 4A4I3  /HDE>IX;@3/ 1@/, H@3 A23IH/3 @4E 
03A/@32/H@/04W HEH@:µ3@45, <73 R@4µ4 A4E ?>3 C/3 @4 A>4HGA/01 @4E HEµU<>47 @;I7;/ 73 
A>4G9;I A3>R22B23 03/ @4 HEµU<>47 @B5 04/71@B@R5 @4E. & ) µ/9, =3HIH@B0; H; C;7/0<5 
3>D<5 A4E 373A@WD9B037 3A1 @4E5 Mandeville, Butler, Shaftesbury, 03/ Francis Hutcheson 
03/ D>BH/µ4A4IBH; @B µ;@3U4>R @B5 Ç84>R@4E .;/>15 È A>40;/µ<74E 73 
;A/D;/>Bµ3@424C:H;/ ;7R7@/3 H@47 A>4H@3@;E@/Hµ1 03/ @B7 0E=;>7B@/0: >W9µ/HB @G7 
3C4>F7, .  
 
& Keynes (1937) <?;/S; µ;  @B7 37R2EHB @4E 1@/ ?;7 EAR>D4E7 3E@1µ3@4/ µBD37/Hµ4I A4E 
73 4?BC4W7 @B7 4/0474µI3 H; A2:>B 37RA@ESB 03/ ;A4µ<7G5 DG>I5 @B 2:TB 
HEC0;0>/µ<7G7 µ<@>G7 03/ @B7 E/49<@BHB @30@/0F7, B 37;>CI3, 4 µB ;2;CD1µ;745 
A2B9G>/Hµ15, B 4/0474µ/0:  HE>>I07GHB, 4 3A4A2B9G>/Hµ15 03/ R223 4/0474µ/0R 
A>4=2:µ3@3 ;I73/ 373A1U;E0@3.  
 
8A1 @B ?;03;@I3 1960-70 R>D/H; 73 3A4032WA@;@3/ <7@473 B ?/3U4>;@/01@B@3 @G7 
4/0474µ/0F7 A>4=2BµR@G7 03/ B 37RC0B C/3 S;DG>/H@: 37@/µ;@FA/HB 0R9; A;>IA@GHB5. 
                                                
1 The General Theory of Employment, Interest and Money by John Maynard Keynes, Fellow of the KingÕs 
College, Cambridge, published by Harcourt, Brace and Company, Macmillan Cambridge University Press 
for Royal Economic Society in 1936  
2 An inquiry into the nature and causes of the Wealth of Nations: A selected edition Adam Smith (author), 
Kathryn Sutherland (Editor), 2008, Oxford Paperbacks. 
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J  ;A37;S<@3HB @G7 ?/3U1>G7 9;G>/F7 H; HE7?E3Hµ1 µ;  @3 A>4=2:µ3@3 A4E ;ID37 
3730WT;/ 322R 03/ ;S30424E94WH37 73 ; µU37IX47@3/ 4?:CBH37 H@B 7;4023H/0: HW79;HB 
@B5 9;G>I35 @G7 %23H/0F7 µ;  @B 9;G>I3 @4E Keynes. J  9;G>I3 @B5 HD42:5 @G7 
Çµ47;@3>/H@F7È A3>4EHI3H; µ;CR2B 37RA@ESB 03/ ;SRA2GHB @/5 ?;03;@I;5 1970-80 03/ 
1980-90 03/ 9;G>;I@3/ HE7<D;/3 @B5 023H/0:5 9;G>I35. &/ µ47;@3>/H@<5 µ;  ;A/0;U32:5 
@47 Milton Friedman @B5 HD42:5 @4E Chicago H@/5 J+8  9;G>4W7@3/ 4/ EA3I@/4/ @B5 
A>1HU3@B5 D>Bµ3@44/0474µ/0:5 0>IHB5 @4E 2007 A4E D3>30@B>IX;@3/ G5 B µ;C32W@;>B 
µ;@R @B7 0>IHB @4E 1929.  
 
J  &/0474µ/0:  $H@4>I3 <D;/ ?;IS;/ 1@/ 4/ C;7/01@;>;5 µ30>44/0474µ/0<5 HEC0E>I;5 <D4E7 
Rµ;HB  ;AI?>3HB H@B =/GH/µ1@B@3 @G7 ;A/D;/>:H;G7 0R9; 02R?4E 03/ 0394>IX4E7 @1H4 
@4 =39µ1 @B5 ;EBµ;>I35 @4E5 1H4 03/ @B7 A/9371@B@3 D>;404AI35. 8E@1 A4E <D;/ 
3A4?;/D@;I H@B7 A>RSB ;I73/ 1@/ ?;7 3>0;I C/3 µ/3 ;A/D;I>BHB 73 <D;/ 373A@WS;/ ;>C32;I3 
A4E 73 @B7 0394?BC4W7 A>45 @B7 µ;C/H@4A4IBHB @B5 0;>?4U4>I35 @B5, 37 3E@R @3 ;>C32;I3 
?;7 23µ=R74E7 EA1TB @4E5 @4 µ30>44/0474µ/01 A;>/=R2247. (1H4 3A1 @/5 A3>;294WH;5 
µ;CR2;5 4/0474µ/0<5 0>IH;/5 1H4 03/ 3A1 @B @;2;E@3I3 0>IHB A4E S;0I7BH; @47 &0@F=>/4 
@4E 2007 3A1 @/5 J+8  03/ ;S;2ID9B0; H; A3C01Hµ/3 0>IHB, A3>3@B>:H3µ;  ;A/D;/>:H;/5 
A4E R224@; 3A4@;24WH37 A3>R?;/Cµ3 ;A/D;/>Bµ3@/0:5 A>30@/0:5 µ;  3ESBµ<7B 
0;>?4U4>I3, 73 03@3>><4E7 ;7 µI3 7E0@I, µ;  4EH/3H@/0: 3/@I3 @/5 C;7/01@;>;5 3>7B@/0<5 
µ30>44/0474µ/0<5 HEC0E>I;5.  
 
J  µ/0>44/0474µI3 03/ B µ30>44/0474µI3, A3>1@/ 3A4@;24W7 ?W4 ?/3U4>;@/04W5 @4µ;I5 @B5 
4/0474µ/0:5 ;A/H@:µB5 ;I73/ R>>B0@3 HE7?;?;µ<7;5 µ;@3SW @4E5. (3  C;C471@3 @4E 
µ/0>44/0474µ/04W A;>/=R2247@45 ?;7 ; AB>;RX4E7 3A3>3I@B@3 @4 37@IH@4/D4 
µ30>44/0474µ/01 A;>/=R2247, /?/3I@;>3 1@37 23µ=R74E7 DF>3 H; A;>/4>/Hµ<7B <0@3HB. 
LH@1H4 C;C471@3 A4E HEµ=3I74E7 H@4 µ30>44/0474µ/01 A;>/=R2247 ;AB>;RX4E7 Rµ;H3 
:  <µµ;H3 03/ H; µ;CR24 :  µ/0>1 =39µ1 @4 µ/0>44/0474µ/01 A;>/=R2247 A4E 37@37302R 
2;/@4E>CI3 @G7 ;A/µ<>4E5 4/0474µ/0F7 µ47R?G7. J  HD<HB µ/0>44/0474µ/0:5 03/ 
µ30>44/0474µ/0:5 9;G>I35 µA4>;I 73 A3><D;/ ;SBC:H;/5 C/3 @B C<77BHB 03/ @B7 ;SRA2GHB 
@G7 4/0474µ/0F7 0>IH;G7.  
 
J  A3>4WH3 ?/?30@4>/0: ?/3@>/=: ;A/0;7@>F7;@3/ H@47 73E@/2/301 02R?4. #;E>G7/0R 
?I0@E3, B µ<94?45 Monte Carlo, 322R 03/ 0>/@:>/3 A;>/=32247@/0F7 ;A;7?WH;G7 
Environment, Social, Governance (ESG) ;A/H@>3@;W47@3/ C/3 @B µ47@;24A4IBHB @G7 
?;/0@F7 @B5 73E23C4>R5, D>BH/µ4A4/F7@35 ?;?4µ<73-?;I0@;5 @4E HEC0;0>/µ<74E 02R?4E 
1H4 03/ C;7/01@;>3 µ30>44/0474µ/0R ?;?4µ<73. )@B HE7<D;/3, 3S/4A4/F7@35 @B HEHD<@/HB 
@G7 @/µF7 @B5 73E23C4>R5 SB>4W U4>@I4E µ;  µ30>44/0474µ/04W5 ?;I0@;5 A4E 3U4>4W7 
@B7 4/0474µI3 H@4 HW7421 @B5, ?Bµ/4E>C4W7@3/ H;7R>/3 03/ 373A@WHH;@3/ B =<2@/H@B 
@;D7/0: 3S/421CBHB5 ;@3/>/F7. '<>45  @B5 3S/421CBHB5 @G7 ;@3/>/F7 3A4@;2;I 03/ B 
?/3HUR2/HB @B5 >;EH@1@B@35 µ<HG @B5 4>9424C/0:5 ?/3D;I>/HB5 @G7 H@4/D;IG7 @4E 
;7;>CB@/04W 03/ @4E A39B@/04W, H@4/D;I4 0394>/H@/01 C/3 @B µ;C/H@4A4IBHB @B5 
0;>?4U4>I35 @4E5 03/ @B7 ;23D/H@4A4IBHB @4E 0/7?W74E D>;404AI35 @4E5. 
 
J  ?/;>;W7BHB @B5 322B2;SR>@BHB5 @4E µ/0>44/0474µ/04W µ;  @4 µ30>44/0474µ/01 
A;>/=R2247 03/ B A;>3/@<>G D>:HB 3E@:5 03@R @B7 3S/421CBHB @G7 ;@3/>/F7 (enterprise 
valuation) 03/ @B7 4>9424C/0: ?/3D;I>/HB @G7 H@4/D;IG7 ;7;>CB@/04W 03/ A39B@/04W 
(asset-liability management) <D;/ G5 @;2/01 H@1D4 @B 9G>R0/HB @G7 73E@/2/30F7 
;A/D;/>:H;G7 <737@/ 0/7?W7G7 @4E µ/0>44/0474µ/04W 03/ µ30>44/0474µ/04W 
A;>/=R2247@45.  
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2. B)-!.#)%!%  )M#%*#(,B&+&  .M-!B+&  
 
J  @;2;E@3I3 A3C01Hµ/3 D>Bµ3@44/0474µ/0:  0>IHB A4E S;0I7BH; @47 &0@F=>/4 @4E 2007 
3A4@<2;H; 4EH/3H@/0R @B7 3U4>µ:  C/3 @B7 ;0A17BHB @B5 A3>4WH35 ?/?30@4>/0:5 
?/3@>/=:5. J  <>;E73 4EH/3H@/0R <D;/ G5 37@/0;Iµ;74 @B7 373X:@BHB µ;91?G7 9G>R0/HB5 
@G7 73E@/2/30F7 ;A/D;/>:H;G7 3A<737@/ H; µ30>44/0474µ/04W5 0/7?W74E5. +>4@4W 1µG5 
;A/D;/>B9;I B 373X:@BHB µ;91?G7 03/ A>30@/0F7 A>12BTB5 ;0@;@3µ<7G7 4/0474µ/0F7 
0>IH;G7, A>3Cµ3@4A4/;I@3/ µ/3 /H@4>/0: 373?>4µ:  @G7 A>4BC4Wµ;7G7 4/0474µ/0F7 
0>IH;G7 H; =R945 D>174E. J  37R2EHB 3E@: ;A/@><A;/  @B7 ;7@>WUBHB H@3 3I@/3 @G7 
;0RH@4@; 4/0474µ/0F7 0>IH;G7 37R @47 01Hµ4 039F5 03/ H@3 0W>/3 µ<@>3 A4E 
23µ=R747@37 03@R A;>IA@GHB. 8A4@<2;Hµ3 ; I73/ B HE224C: ?;?4µ<7G7 373U4>/0R µ;  
@4E5 µ30>44/0474µ/04W5 A3>RC47@;5 - ÇA3>RC47@;5 02;/?/RÈ -  A4E ;AB>;RX4E7 
A;>/HH1@;>4 @4 µ/0>44/0474µ/01 A;>/=R2247, 03/ @B7 3A4@;2;Hµ3@/01@B@3 @G7 ?/3U1>G7 
µ<@>G7 74µ/Hµ3@/0:5 03/ ?Bµ4H/474µ/0:5 A42/@/0:5.  
 
J  A3C01Hµ/3 4/0474µI3 30424E9;I 0E02/01 >E9µ1 37RA@ESB5. J  4/0474µ/0:  37RA@ESB C/3 
µI3 A;>I4?4 30424E9;I@3/ 3A1 µI3 URHB ;A/=>R?E7HB5 @G7 >E9µF7 37RA@ESB5 03/ @;2/0R 
A@FHB5. 8E@: B A4>;I3 9;G>;I@3/ B UEH/424C/0: ;S<2/SB A4E µ30>4A>19;Hµ3 93 ?FH;/ 
;0 7<4E F9BHB H@B7 ;0RH@4@; 4/0474µI3 C/3 7<3 R74?4. %3@R C;7/0<5 A3>3?4D<5, µ/3 
4/0474µI3 373A@WHH;@3/ C/3 6 µ;  10 D>17/3 03/ ?/42/H93I7;/ C/3 ?/RH@Bµ3 3A1 6 µ:7;5  
µ<D>/ 2 D>17/3. ";G>4Wµ;  1@/ µ/3 4/0474µI3 ;/H<>D;@3/ H; WU;HB 1@37 @4 8039R>/H@4 
!97/01 +>4V17 (8!+ ) @B5 DF>35 373U4>R5 µ;/F7;@3/ C/3 ?W4 :  03/ A;>/HH1@;>3 @>IµB73. 
!AIHB5, CI7;@3/ ?/R0>/HB µ;  =RHB @B7 <7@3HB @B5 4/0474µ/0:5 HE>>I07GHB5 H; ÇWU;HBÈ 
(recession) 03/ ÇA3>3@;@3µ<7B WU;HB :  4/0474µ/0:  0RµTBÈ (depression). +3>3@;@3µ<7B 
WU;HB <D4Eµ;  1@37 @4 A>3Cµ3@/01 8!+  A3>4EH/RX;/ A@FHB A4E S;A;>7R @4 10% :  1@37 
B ;A/=>R?E7HB ?/3>0;I A;>/HH1@;>4 3A1 @>I3 D>17/3.   
 
J  WU;HB ?Bµ/4E>C;I@3/ 4EH/3H@/0R 1@37 4/ 03@3732G@<5 DR74E7 @B7 ; µA/H@4HW7B @4E5 
H@B7 4/0474µ/0:  37RA@ESB 03/ 03@3732F74E7 2/C1@;>4. (4  C;C4715 3E@1 4?BC;I H; µ/3 
µ;IGHB @B5 X:@BHB5 C/3 3C39R 03/ EAB>;HI;5 @4 4A4I4 4?BC;I 03@Õ ;A<0@3HB H; µ;IGHB 
@B5 A3>3CGC:5 03/ 3WSBHB @G7 3A42WH;G7 03/ @B5 37;>CI35. &/ ;A;7?E@<5 03@302WX47@3/ 
3A1 3>7B@/0R HE73/H9:µ3@3 03/ ?EHA/H@I3 µ;  3A4@<2;Hµ3 @B µ;IGHB @G7 ;A;7?WH;G7 03/ 
@B A@G@/0: A4>;I3 @G7 D>Bµ3@/H@B>/30F7 @/µF7.  
 

2.1 #-.#&#,-.%  .'-  "M%,'N-!N%M-'.%  .M-!%  N#(  1929 
 
J  0>IHB @4E 1929 3A4@;2;I @B µ;C32W@;>B 4/0474µ/0:  0>IHB @4E 204W 3/F73. !A>10;/@4 
C/3 A3C01Hµ/3 4/0474µ/0:  0>IHB A4E 4?:CBH; H@47 * ' +3C01Hµ/4 +12; µ4.  J  0>IHB 
A>G@4;µU37IH@B0; H@B #4@/4373@42/0: 8HI3 03/ 03/ @B ,3@/7/0: 8 µ;>/0:  03/ ;7 
HE7;D;I3 ;0?B2F9B0; H@B7 4/0474µI3 @G7 J+8  1A4E <23=; @;>RH@/;5 ?/3H@RH;/5 @1H4 
H; <7@3HB 1H4 03/ H; <0@3HB. J  4/0474µ/0:  3E@: 0>IHB 4?:CBH; H@B7 ?>3H@/0: 
373?/R@3SB @B5 I?/35 @B5 3µ;>/0R7/0B5 04/7G7I35 µ;  @4 ÇNew DealÈ @4E F. Roosevelt, A4E 
;A30424W9BH; 3A1 @4 1933 µ<D>/ @4 1937, @4 4A4I4 R223S; >/X/0R @/5 4/0474µ/0<5 03/ 
04/7G7/0<5 ?4µ<5 @B5 3µ;>/0R7/0B5 4/0474µI35, µ<HG @B5 37R2BTB5 3A1 @4 0>R@45 @B5 
?/3D;I>/HB5 @B5 0>IHB5. J  0>IHB @4E 1929 A>40R2;H; 0247/Hµ1 1D/ µ174 H@B7 A3C01Hµ/3 
4/0474µI3 322R ;AIHB5 H@/5 9;G>I;5 @G7 4/0474µ421CG7 03/ H@B7 ; µA/H@4HW7B H@47 
@>1A4 2;/@4E>CI35 @4E 4/0474µ/04W HEH@:µ3@45.  
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J  0>IHB @4E 1929 <037; @B7 ; µUR7/H: @B5 @B7 A;>IUBµB "'3W>B (>I@B", @B7 29B 
&0@G=>I4E, 1@37 @4 .>B µ3@/H@:>/4 @B5 #<35 -1>0B5 03@<>>;EH;. '<H3  H; µI3 ;=?4µR?3 
DR9B037 30 ?/H;03@4µµW>/3 ?42R>/3, A4H1 A4E @1@; :@37 03@R 10 U4><5 µ;C32W@;>4 3A1 
@47 4µ4HA47?/301 A>4ZA424C/Hµ1 @G7 J+8 , ;7F H; A>3Cµ3@/0R µ;C<9B 37@/A>4HFA;E; 
HD;?17 @4 <73 @>I@4 @4E 8039R>/H@4E !97/04W +>4V17@45 @G7 J+8 . (4  1930, 03/ 3U4W 
A>4BC4Eµ<7G5 @4 .>B µ3@/H@:>/4 ;ID; 3730RµT;/  H@3 ;AIA;?3 @G7 3>DF7 @4E 1929, 
;A30424W9BH; µ<D>/ @4 1933 B µ;C32W@;>B 4/0474µ/0:  0>IHB A4E ;ID; 03@3C>3U;I, 039F5 
4/ J+8  3AF2;H37 @4 30% @4E 8039R>/H@4E !97/04W +>4V17@45 (8!+ ), B 37;>CI3 
;0@4S;W@B0; H@4 25% 03/ @4 .>B µ3@/H@:>/4 HE7<D/H; 73 =>IH0;@3/ H; A@FHB.  
 
& HE7?E3Hµ15 @G7 ?W4 3E@F7 C;C471@G7, @B5 03@R>>;EHB5 ?B23?: @4E 
.>B µ3@/H@B>I4E  @4 1929 03/ @B5 4/0474µ/0:5 0>IHB5 A4E ;A30424W9BH; @4 1930-33, <D;/ 
;S<D4EH3 HBµ3HI3 ?/1@/ 3A1@4µ;5 A@FH;/5 H@4 .>B µ3@/H@:>/4 ;ID37 HBµ;/G9;I 03/ R22;5 
U4><5 H@4 A3>;2917, µ;  A/4 D3>30@B>/H@/01 A3>R?;/Cµ3 @4 1907, DG>I5 3E@1 73 4?BC:H;/ 
@B7 4/0474µI3 H; A3>3@;@3µ<7B 0>IHB. (4  1930-1933, 3E@1 A4E D3>30@:>/X; @B 
?/3?/03HI3 ;A/?;I7GHB5 @B5 0>IHB5 :@37 B 03@R>>;EHB @4E @>3A;X/04W HEH@:µ3@45 @G7 
J+8  039F5 A;>IA4E 5.000 @>RA;X;5 D>;G01ABH37, 0R@/ A4E 37@/H@4/D;I H@3 ?W4 @>I@3 
@G7 @>3A;XF7 @B5 ;A4D:5. &/ J+8 , =<=3/3,  ;ID37 <73 /?/1µ4>U4 @>3A;X/01 HWH@Bµ3, µ;  
D/2/R?;5 @>RA;X;5 ?/RHA3>@;5 H@47 3C>4@/01 DF>4 03/ H@/5 µ;CR2;5 A12;/5, 
A>4H3>µ4Hµ<7;5 H; A42W ;/?/0<5 :  @4A/0<5 3C4><5. ';@R @B7 0>IHB @4E 1907 ;ID37 CI7;/ 
A>4HAR9;/;5 ;/H3CGC:5 >E9µ/H@/0F7 03717G7, A4E 03@<2BS37 @4 1919-1920 H@B7 I?>EHB 
?F?;03 0;7@>/0F7 A42/@;/30F7 @>3A;XF7, 3A402;I47@35 1µG5 @47 0E=;>7B@/01 <2;CD4, 
039F5 ?;7 /?>W9B0; 4µ4HA47?/30: 0;7@>/0: @>RA;X3. J  0;7@>/0: @>RA;X3 @G7 J+8  
/?>W9B0; @;2/0R µ;  @4 ÇNew DealÈ DG>I5 73 03@3>C:H;/ @/5 A42/@;/30<5 3A4@;2F7@35 <73 
µ47@<24 37@IH@4/D4 µ;  @4 HBµ;>/71 @B5 ! .! . 
 
(4  A>1=2Bµ3, ?Bµ/4E>C:9B0; 0E>IG5 3A1 @47 ?/3>0: ?37;/Hµ1 @B5 8CC2I35, @B5 N322I35 
03/ @B5 N;>µ37I35 3A1 @/5 J+8  µ;@R @B 2:SB @4E 8 Õ A3C01Hµ/4E A42<µ4E. & ?37;/Hµ15 
3E@15 A3>;D1@37 3A1 @/5 /?/G@/0<5 3µ;>/037/0<5 @>RA;X;5 03/ ;ID; 4?BC:H;/ H@B 
HEHHF>;EHB @I@2G7 3µU/=124E 3SI35 03/ EA1H@3HB5 H@4 3µ;>/0R7/04 @>3A;X/01 
HWH@Bµ3. [H4  37<=3/7; @4 .>B µ3@/H@:>/4 03/ B 4/0474µI3 ;EBµ;>4WH;, @4 A>1=2Bµ3 
032EA@1@37. [@37 1µG5 4/ @I@24/ R>D/H37 73 A>4H3>µ1X47@3/ H@3 A>3Cµ3@/0R ?;?4µ<73, 
B 03@RH@3HB <C/7; µB ?/3D;/>IH/µB. [AG5 EA4H@B>ID9B0; 3A1 @47 Kindleberger (1986), B 
3µ;>/0R7/0B 0>IHB @4E 1929 U3I7;@3/ 1@/ ;ID; @/5 >IX;5 @B5 H@4 "ευρωπαϊκό πρόβληµα". 
 
+3>R22B23, B ;A/H@>4U: @4E Ç037173 @4E D>EH4WÈ 9;G>;I@3/ =3H/0: 3/@I3 C/3 
@B7  3?E73µI3 @G7 0E=;>7:H;G7 73 37@/?>RH4E7 H@B7 0>IHB @4E 1929. & 0371735 3E@15 
?<Hµ;E;  @B 74µ/Hµ3@/0: A42/@/0: H; 37@/A2B9G>/H@/0: 03@;W9E7HB, ;7F @3E@1D>473 
3A3/@4WH; /H4H0;2/Hµ<74E5 A>4ZA424C/Hµ4W5. ';  R223 21C/3 <9;@; A;>/4>/Hµ4W5 H@B 
74µ/Hµ3@/0:  03/ ?Bµ4H/474µ/0:  A42/@/0: A4E 3A4@;24W7 @3 ?W4 0W>/3 1A23 C/3 @B7 
37@/µ;@FA/HB @G7 0>IH;G7. [@37 D>;/RH@B0; 73 322RS;/ B ;7 21CG A42/@/0:, ;S3/@I35 @G7 
4/0474µ/0F7 ?/30EµR7H;G7 03/ @B5 ;A30124E9B5 WU;HB5, B A>4H3>µ4C: UR7@3X; 
3?W73@B 03/, µ;  A>F@B @B7 8CC2I3, @3 0>R@B 3A2F5 ;C03@<2;/T37 @47 Ç037173 @4E 
D>EH4WÈ @4 1931. &/ J+8  ?/3@:>BH37 @B µ;@3@>;T/µ1@B@3 @4E ?423>I4E H; D>EH1 µ<D>/ 
@4 ÇNew DealÈ. 
 
+<>3 3A1 @4E5 ?/;97;I5 ?/303747/Hµ4W5, 4/ J+8  ;ID37 73 37@/µ;@GAIH4E7 ;HG@;>/0R 
4/0474µ/0R A>4=2:µ3@3 1AG5 3E@1 @4E 3C>4@/04W @4µ<3. J  A@FHB @G7 @/µF7 H@/5 3>D<5 



 14 

@B5 ?;03;@I35 @4E '20 4?:CBH; ;03@4µµW>/3 3C>1@;5, 1AG5 03/ @4A/0<5 3C>4@/0<5 
@>RA;X;5, H@B D>;404AI3.  
 
!A/A2<47,  4/ J+8  ;ID37 73 37@/µ;@GAIH4E7 @/5 HE7<A;/;5 3A1 @B >3C?3I3 37RA@ESB @4E 
=/4µBD37/04W @4µ<3 @4E5. \73  0Wµ3 @;D7424C/0F7 03/74@4µ/F7 4?BC4WH37 H@B7 µ3X/0: 
A3>3CGC: 3C39F7, H@B7 R74?4 @B5 =3>/R5 =/4µBD37I35 03/ H@B ?/RDEHB @B5 B2;0@>/0:5 
;7<>C;/35. 8E@: B <0>BSB A3>3CGC:5 A>4V17@G7 @>4U4?1@BH; @B7 /?<3 @B5 HEHHF>;EHB5 
DG>I5 1>/3, 4?BCF7@35 H@B7 A>F@B Ç03@3732G@/0: 04/7G7I3È µ;  0W>/4 D3>30@B>/H@/01 
@47 <7@474 ?37;/Hµ1. J  0>IHB @4E 1929 :@37 ;AIHB5 3A4@<2;Hµ3 @G7 EA<>µ;@>G7 
;A;7?WH;G7, 4/ 4A4I;5 H; HE7?E3Hµ1 µ;  @B7 µ/0>: µ174 3WSBHB @G7 µ/H9F7 ;A/@RDE7; 
@B7 3737@/H@4/DI3 37Rµ;H3 H@3 ?/39<H/µ3 µ<H3 A3>3CGC:5 03/ H@/5 ?E73@1@B@;5 
03@37R2GHB5 @G7 A>4V17@G7. \73  3A1 @3 µ<@>3 A4E E/49;@:9B037 1@37 S<HA3H; B 0>IHB 
EA:>S; B ?/3@:>BHB @B5 H@39;>1@B@35 @G7 µ/H9F7 A3>R @B HE7;D: µ;IGHB @G7 @/µF7, @4 
µ<@>4 ?B23?: @4E C;7/0;Eµ<74E 3A4A2B9G>/Hµ4W. (4  µ<@>4 3E@1 ;?>3X1@37 H@B7 /?<3 
1@/ ;R7 A3>R22B23 µ;  @/5 @/µ<5 @G7 A>4V17@G7 µ;/F747@37 03/ 4/ µ/H94I, 93 A;>/4>/X1@37 
301µ3 A;>/HH1@;>4 B X:@BHB 03/ 93 ;A/?;/7G71@37 B 0>IHB. 
 
!A/A>4H9<@G5, 4 ?37;/Hµ15, ;0@15 3A1 @47 ?37;/Hµ1 @G7 ;A/D;/>:H;G7 03/ @G7 
03@3732G@F7, A;>/<23=; 03/ ?W4 7<4E5 ?E73µ/04W5 @4µ;I5: @B7 03@4/0I3 03/ @/5 µ;@4D<5. 
(3  ?R7;/3 C/3 @B7 ;SEAB><@BHB @G7 D>Bµ3@/H@B>/30F7 HE73223CF7 <U93H37 73 
/H4?E73µ4W7 µ;  @4 HW7424 @B5 0E024U4>I35 @4E 74µIHµ3@45 H@/5 J+8 . J  <0>BSB @G7 
@/µF7 @G7 µ;@4DF7 ;ID; 4?BC:H;/ @4E5 ?;I0@;5 µ;  @4E5 4A4I4E5 0>I7;@3/ B 3S/4A/H@I3 µ/35 
µ;@4D:5 H; ;SGU>;7/0R µ;C<9B. )E7;AF5, B 03@R>>;EHB @G7 @>3A;XF7 03/ @G7 @/µF7 @4E 
D>Bµ3@/H@B>I4E :@37 373A1U;E0@B. 
 
J  03@R>>;EHB @G7 @>3A;XF7 HE7/H@R, @4 0>IH/µ4 9<µ3 H@/5 µ47;@3>/H@/0<5 A>4H;CCIH;/5. 
&/ Friedman et al. (2008) /HDE>IX47@3/ 1@/ 4/ =3H/04I 21C4/ A4E µ;@<@>;T37 @B7 
D>Bµ3@/H@B>/30: H; 4/0474µ/0:  0>IHB :@37 ?W4: & A>F@45 21C45 3U4>4WH; @B 
µ;@3@>;T/µ1@B@3 @G7 03@39<H;G7 H; >;EH@1 03/ D>EH1, DG>I5 A;>/4>/Hµ4W5, B 4A4I3 
039/H@4WH; @4 HWH@Bµ3 ;S3/>;@/0R ;E3IH9B@4 H; HE79:0;5 A37/04W. 87@I9;@3, @4 1907 B 
µ;@3@>;T/µ1@B@3 ;ID; 30E>G9;I 3µ<HG5, 03/ <@H/ ?/3HF9B0; @4 @>3A;X/01 HWH@Bµ3 03/ 
?;7 ;A30424W9BH; WU;HB. & ?;W@;>45 21C45 :@37 B 37;A3>0:5 A>4HU4>R D>:µ3@45 H@B7 
4/0474µI3. J  A>4HU4>R D>:µ3@45 A>45 @/5 @>RA;X;5 3ES:9B0; 3A1@4µ3, 322R 3E@1 ?; 
?/4D;@;W@B0; A4@< H@B7 A>3Cµ3@/0: 4/0474µI3. 8E@1 HE7<=B ?/1@/ @3 74/040E>/R µ;IGH37 
@B7 03@37R2GHB 03/ 3WSBH37 @B7 3A4@3µI;EH: @4E5 A>40;/µ<74E 73 S;A2B>FH4E7 µ<>45 
@G7 D>;F7 @4E5. +3>R22B23, 4/ @>RA;X;5, 3WS3737 373C03H@/0R @3 3A49;µ3@/0R @4E5 3A1 
@/5 ;7<H;/5 H@4 @>3A;X/01 HWH@Bµ3 A>4HA39F7@35 73 032WT4E7 @B7 0;U323/30: @4E5 
;AR>0;/3 A4E  A2:@@47@37 ?/3>0F5 3A1 @4E5 03@39<@;5 A4E ;A<2;C37 @47 D>EH1 G5 µ<H4 
3A4@3µI;EHB5, 039F5 03/ 3A1 A4224W5 ?37;/42:A@;5 A4E ?:2G737 3?E73µI3 A2B>Gµ:5 
@G7 D>;F7.  
 
J  ?EHµ;7:5  03@RH@3HB A4E ;ID; ?/3µ4>UG9;I 4?:CBH; @B X:@BHB ?37;IG7 C/3 
;A/D;/>Bµ3@/0<5 ;A;7?WH;/5 3A1 @4 1930-33 H; D3µB2R ;AIA;?3, 37R24C3 @4E 3>7B@/04W 
>;01> @G7 /?/G@/0F7 ;A;7?WH;G7 @B5 A;>/1?4E. 6Bµ/4E>C:9B0; @;2/0R 3E@1 A4E 4 Keynes 
(1937) 471µ3H; ÇA3CI?3 >;EH@1@B@35È, ?B23?: 3A4@3µI;EHB A4E <>/D7; @3 ;A/@10/3 03/, 
A3>' 123 3E@R, ?; µ;@3@>;A1@37 H; ;A<7?EHB.  )E7;AF5, EA:>D; 373C03/1@B@3 C/3 µ3X/0<5 
?Bµ1H/;5 ;A;7?WH;/5 03/ Rµ;HB 373?/374µ:  @4E ;/H4?:µ3@45 3A1 H@>Fµ3@3 µ;  ETB2: 
>4A: A>45 3A4@3µI;EHB H; U@GD1@;>3 H@>Fµ3@3 µ;  ETB2: >4A: A>45 03@37R2GHB. J  
A42/@/0: 3E@: ;U3>µ1H@B0; 3>C1@;>3 µ;  @4 ÇNew DealÈ. 
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& EA;>?37;/Hµ15 A4E ; ID; 4?BC:H;/ H@B7 EA;>D><GHB @G7 74/040E>/F7 03/ @G7 
;A/D;/>:H;G7 :@37 3E@15 A4E 039/H@4WH; 0R9; 74µ/Hµ3@/0: A3><µ=3HB 3?W73µB 73 
37@/H@><T;/ @B7 03@RH@3HB. 8E@: B A2;E>R @B5 µ47;@3>/H@/0:5 9;G>I35 C/3 A>F@B U4>R 
?/3@EAF9B0; 3A1 @47 Fisher (1933) 03/ HEµ=3?IX;/ µ;  @B7 RA4TB @4E @<G5 ?/4/0B@: @B5 
0;7@>/0:5 @>RA;X35 @G7 J+8 , Ben Bernanke (1983), 4 4A4I45 ;A<µ;/7;  H@B7 
µ47;@3>/H@/0: A3>R?4HB, A4E 9<2;/ @B 74µ/Hµ3@/0: A42/@/0: 73 0394>IX;/ @/5 4/0474µ/0<5 
?/30EµR7H;/5. & Bernanke HEµµ;>/X1@37  @B7 RA4TB @G7 Friedman 0.3. (2008) 1@/ B 
WU;HB A>4:29; 3A1 @B µ;IGHB @B5 A>4HU4>R5 D>:µ3@45, C;C4715 A4E 4?:CBH; @3 
74/040E>/R H@B7 ;A/24C: @B5 ?/3@:>BHB5 ETB2:5 >;EH@1@B@35 03/ H@B µ;IGHB @B5 
03@37R2GHB5. 
 
J  ;A<0@3HB 03/ B HE>>I07GHB @B5 AIH@B5, G5 ;7?Bµ/0R H@4/D;I3 µ/35 HEH@Bµ/0:5 
3A402I74EH35 HEµA;>/U4>R5, 3A4@;24W7 @B7 A/4 C7GH@: 9;G>I3 C/3 @4 1929. 8E@: B 
HEH@Bµ/0:  0I7BHB 37Rµ;H3 H@B7 ;A<0@3HB @B5 AIH@B5 03@R @B7 374?/0: URHB @4E 0W024E 
03/ H@B HE>>I07GHB @B5 AIH@B5 03@R @B7 0394?/0: URHB, ;I73/ B 023H/0: ;>µB7;I3 A4E 
C/3 A>F@B U4>R ?/3@EAF9B0; 3A1 @47 Minsky (1969) 03/ C;7/0;W@B0; 3A1 @47 
Kindleberger (1986). J  ;>µB7;I3 3E@: 3A4@;2;I @B7 A/4 023H/0: -0;Z7H/37:5 <µA7;EHB5- 
9;G>I3.  
 
H 0>IHB @4E 1929 HEC0<7@>GH; 03/ 93 HEC0;7@>F7;/ @4 ;7?/3U<>47 @G7 4/0474µ421CG7 
?/;97F5, 039F5 =>IH0;@3/ H@4 µ;@3IDµ/4 @B5 3223C:5 @B5 4/0474µI35 @G7 J+8  3A1 @4 
7;4023H/01 H@4 0;Z7H/371 µ47@<24 ;7F A3>R22B23 4?:CBH; @B7 3µ;>/0R7/0B 4/0474µI3 
H@4 0>3@/Hµ1 @4E ÇNew DealÈ A3>1@/ 3A4@;24WH; µ<D>/ @1@;, D3>30@B>/H@/01 
A3>R?;/Cµ3 <7@473 U/2;2;W9;>B5 4/0474µI35. J  A2B9F>3 @G7 µ47;@3>/H@/0F7 
A>4H;CCIH;G7 H@B µ;2<@B @B5 0>IHB5 @4E 1929 <C0;/@3/ 30>/=F5 H@B7 A>4HAR9;/3 @G7 
7;4U/2;2;W9;>G7 4/0474µ421CG7 73 3739;G>:H4E7 @B7 A;>I4?4 B 4A4I3 9;G>;I@3/ 
0123U45 C/3 @3 U/2;2;W9;>3 4/0474µ/0R. 
 

2.2 . M-!%  !N%&  -')+&-'  – "',B&%  GB.'BN-'  ’90 
 
J  0>IHB H@B7 $3AG7I3 @B7 ?;03;@I3 @4E 1990, 4U;I2;/ @B7 ; µUR7/H: @B5 H@B ÇU4WH03È 
H@/5 @/µ<5 @G7 A;>/4EH/30F7 H@4/D;IG7, B 4A4I3 3U4>4WH; @B >3C?3I3 R74?4 @G7 @/µF7 
3A1 @4 1986 <G5 @4 1990. %3@R @4 ?/RH@Bµ3 3E@1, 4/ @/µ<5 @B5 H@;C3H@/0:5 3C4>R5 03/ 
@G7 µ;@4DF7 ;AB>;RH@B037 3A1 <7@47;5 A2B9G>/H@/0<5 A/<H;/5. J  WU;HB A4E A>4:29; 
3A1 @B7 ;0@17GHB @B5 EA;>=42/0:5 3WSBHB5 @G7 @/µF7 ?/:>0BH; A;>/HH1@;>4 3A1 µ/3 
?;03;@I3 µ;  @/5 @/µ<5 @G7 µ;@4DF7 73 U@R74E7 H@4 03@F@;>4 HBµ; I4 @4E5 @4 2003 µ<D>/ 
73 HBµ;/FH4E7 @4 2008 301µ3 µ;C32W@;>B A@FHB 21CG @B5 A3C01Hµ/35 
D>Bµ3@44/0474µ/0:5 0>IHB5 A4E S;0I7BH; @4 2007.  
 
';@R @47 * Õ A3C01Hµ/4 A12;µ4, B $3AG7I3 ;A<=322; 3EH@B>4W5 ?3Hµ4W5 03/ 30424W9BH; 
A42/@/0<5 A4E ;79R>>E737 @47 01Hµ4 C/3 3A4@3µI;EHB. L5 ;A30124E94 @B5 µ;CR2B5 
>;EH@1@B@35 A4E ;ID; HEHHG>;E@;I, 4/ A/H@FH;/5 <C/737 424<73 03/ A/4 ;W042;5, ;7F B 
$3AG7I3 A;@WD3/7; 124 03/ µ;C32W@;>3 A2;47RHµ3@3 @4E ; µA4>/04W @B5 /H4XECI4E µ;  
3A4@<2;Hµ3 @B7 373@IµBHB @4E 74µIHµ3@15 @B5 (Yen) <737@/ @G7 24/AF7 74µ/HµR@G7. 
8E@: B 03@RH@3HB 03@<H@BH; @/5 ;A;7?WH;/5 A/4 ;20EH@/0<5 C/3 @/5 ;CDF>/;5 ;@3/>I;5 A3>R 
C/3 S<74E5 ;A;7?E@<5 µ;  3A4@<2;Hµ3 73 ;A/@;ED94W7 D3µB21@;>;5 @/µ<5 C/3 032W@;>3 
A4/4@/0R $3AG7/0R A>4V17@3, 4?BCF7@35 H; A;>3/@<>G ?/;W>E7HB @4E A2;47RHµ3@45 @4E 
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; µA4>/04W /H4XECI4E. !A/A2<47, @4 ?/3>0F5 373@/µFµ;74 71µ/Hµ3 @B5 $3AG7I35 
039/H@4WH; @/5 ;A;7?WH;/5 301µ3 A;>/HH1@;>4 ;20EH@/0<5. J  A4>;I3 3E@: 03@<H@BH; @B7 
$3AG7I3 G5 µI3 /?/3I@;>B A;>IA@GHB A>45 µIµBHB 03@R @/5 ?;03;@I;5 @4E 1970 03/ 1980, 
µ;  @B7 A;>I4?4 3E@: 73 D3>30@B>IX;@3/ G5 @4 Ç$3AG7/01 &/0474µ/01 "3Wµ3È.    
 
J  ;20EH@/01@B@3 @G7 ;A;7?WH;G7 03/ B ETB2: ?/39;H/µ1@B@3 @G7 D>BµR@G7 03@<H@BH37 
373A1U;E0@B @B7 0;>?4H04AI3, /?/3I@;>3 H@4 .>B µ3@/H@:>/4 @4E (10 E4 03/ H@B7 3C4>R 
30/7:@G7. & D>Bµ3@/H@B>/3015 ?;I0@B5 Nikkei <U@3H; H@4 ETB21@;>4 HBµ;I4 @4E H@/5 29 
6;0; µ=>I4E 1989, 3CCIX47@35 ;7?4HE7;?>/30R @/5 38,957.44 µ47R?;5 03/ 02;I747@35 H@/5 
38,915.87. +3>R22B23, 4/ @>RA;X;5 HE7<D/X37 73 D4>BC4W7 ?R7;/3 µ;  3ESBµ<74 A/H@G@/01 
0I7?E74. &/ @/µ<5 @G7 30/7:@G7 RCC/S37 @4 1989 @3 100 ;03@4µµW>/3 C/;7 (A;>IA4E $ 1 
;03@. ?42R>/3 J+8 ) 37R @;@>3CG7/01 µ<@>4 H@B7 A;>/4D: Ginza (; µA4>/0: A;>/4D:) H@4 
(10 E4, ;7F ;SIH4E ETB2<5 @/µ<5 ;A/0>3@4WH37 03/ H; R22;5 A;>/4D<5. (4  2004, 4/ @/µ<5 
@G7 30/7:@G7 HE>>/07F9B037 H@4 1/10 @G7 @/µF7 A4E ;ID37 HBµ;/FH;/  @4 1989 322R 
A3><µ;/737 GH@1H4 4/ ETB21@;>;5 @/µ<5 H@47 01Hµ4 µ<D>/ @3 @<2B @B5 ?;03;@I35 @4E 2000 
4A1@; 03/ S;A;>RH@B037 3A1 3E@<5 @B5 '1HD35. 6;0R?;5 @>/H;03@4µµW>/3 ?42R>/3 
;S3U37IH@B037 G5 ;A30124E94 @4E HE7?E3Hµ4W @B5 03@R>>;EHB5 @G7 D>Bµ3@/H@B>/30F7 
3S/F7 03/ @G7 @/µF7 @G7 30/7:@G7. &/ @/µ<5 @G7 30/7:@G7 R>D/H37 73 3ESR747@3/ µ12/5 
@4 2007. LH@1H4 B A3C01Hµ/3 4/0474µ/0:  0>IHB @4E 2007 ?;7 @/5 RUBH; @;2/0R 
37;AB><3H@;5 µ;  3A4@<2;Hµ3 µ/3 7<3 A@FHB @4E5 H@3 @<2B @4E 2008. J  A@FHB 3U4>4WH; 
@1H4 @/5 @/µ<5 @G7 30/7:@G7 1H4 03/ @47 ?;I0@B Nikkei A4E <U@3H; H@4 D3µB21@;>4 HBµ;I4 
@G7 @;2;E@3IG7 26 ;@F7 (6.994,90 µ47R?;5 @47 &0@F=>/4 @4E 2008).  
 
J  4/0474µ/0:  0>IHB D@WABH; HU4?>R @B7 4/0474µI3 @B5 $3AG7I35 B 4A4I3 =3H/X1@37 
0E>IG5 H@B7 ;A37;A<7?EHB @G7 3A4?1H;G7. &/ ;A;7?WH;/5 R>D/H37 73 03@;E9W747@3/ H; 
R22;5 DF>;5 03/ 4/ ;@3/>I;5 @;D7424CI35 <D3H37 H; 0RA4/4 =39µ1 @4 @;D7424C/01 @4E5 
A>4=R?/Hµ3. %39F5 @3 /3AG7/0R A>4V17@3 CI747@37 2/C1@;>4 37@3CG7/H@/0R H@4 
;SG@;>/01, 4 D3µB215 ?;I0@B5 03@37R2GHB5 <?GH; @B H0E@R2B H; <73 U3W24 0W024 
3A4A2B9G>/Hµ4W. J  %;7@>/0: (>RA;X3 @B5 $3AG7I35 µ<HG @B5 74µ/Hµ3@/0:5 A42/@/0:5 
03/ @4E µ<H4E @B5 A4/4@/0:5 D32R>GHB5 µ;IGH; @3 ;A/@10/3 H; HD;?17 0% DG>I5 1µG5 73 
?I7;@3/ 2WHB H@4 A>1=2Bµ3 @4E 3A4A2B9G>/Hµ4W. +;>3/@<>G, B ;A/HU32:5 A/H@G@/0: 
A42/@/0: @G7 @>3A;XF7 A4E 4?:CBH; H@B7 ÇU4WH03È @G7 30/7:@G7 ?;7 <A3T; 73 
EUIH@3@3/, ;7F A422<5 @>RA;X;5 µ<D>/ @4 1997 HE7<D/X37 73 D4>BC4W7 ?R7;/3 A3>1@/ 
EA:>D; µ;CR2B A/9371@B@3 39<@BHB5 @G7 EA4D><GH;G7 @G7 ?37;/X4µ<7G7. (4  A/H@G@/01 
A>1=2Bµ3 ?/4C0F9B0; A;>/HH1@;>4 µ;  @B7 3A1U3HB @B5 %E=<>7BHB5 73 ;A/?4@4W7@3/ 
;A/D;/>:H;/5 03/ (>RA;X;5 µ;  EA<>4C03 D><B H@3 A>19E>3 D>;404AI35, µ;  3A4@<2;Hµ3 @B7 
?Bµ/4E>CI3 @G7 ;A/D;/>:H;G7 ÇzombieÈ, 4/ 4A4I;5 ;I73/ 4EH/3H@/0R ;A/D;/>:H;/5 µ;  
µB?3µ/7:  37@3CG7/H@/01@B@3 03/ ;A/=/F74E7 ;/5 =R>45 @G7 U4>424C4Eµ<7G7. J  A;>I4?45 
µ;@R @B7 03@R>>;EHB @G7 @/µF7 @G7 30/7:@G7 03/ @G7 24/AF7 ;A;7?E@/0F7 3S/F7 
D3>30@B>IH@B0; G5 Ç.3 µ<7B 6;03;@I3È. 
  
 J  0>IHB @B5 ?;03;@I35 @4E 1990 H@B7 $3AG7I3 ;ID; 04/7R H@4/D;I3 µ;  @B7 @;2;E@3I3 
A3C01Hµ/3 4/0474µ/0:  0>IHB A4E S<HA3H; @4 2007 H@/5 J+8  H; 1@/ 3U4>R @3 3I@/3 
; µUR7/HB5 @B5. +3>1µ4/3 µ;  @B7 4/0474µ/0:  0>IHB @4E 2007, S;0I7BH; µ;  ÇH0RH/µ4È @B5 
ÇU4WH035È @G7 30/7:@G7 03/ ;S;2ID9B0;  H; D>Bµ3@4A/H@G@/0: 0>IHB, A4E =W9/H; @B7 
$3AG7I3 (B 4A4I3 @1@; :@37 B ?;W@;>B µ;C32W@;>B 4/0474µI3 @4E A237:@B) C/3 AR7G 3A1 
µ/3 ?;03;@I3 H@B7 WU;HB 03/ @47 3A4A2B9G>/Hµ1. (1@; 1µG5 B %;7@>/0: (>RA;X3 @B5 
$3AG7I35 37@<?>3H; µ;  µ;IGHB @G7 ;A/@40IG7 @B5 <A;/@3 3A1 17 42102B>4E5 µ:7;5  03/ 
A;>Iµ;7;  G5 @3 µ<H3 @B5 ?;03;@I35 @4E 1990 C/3 73 @3 µ;/FH;/  0R@G 3A1 0,5%. !AIHB5 B 
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A4H4@/0: D32R>GHB @B5 74µ/Hµ3@/0:5 A42/@/0:5 µ<HG @B5 3WSBHB5 0E024U4>I35 
D>:µ3@45 S;0I7BH; µ;@R @B7 ;IH4?4 @B5 4/0474µI35 H@47 U3W24 0W024 @4E 
3A4A2B9G>/Hµ4W (deflationary spiral). !AIHB5, B 0E=<>7BHB @4E (10 E4 R>D/H; @/5 
?Bµ1H/;5 ;A;7?WH;/5 C/3 73 3739;>µR7;/ @B7 4/0474µI3 03/ @/5 ;7<H;/5 >;EH@1@B@35 H@4 
3A42W@G5 ÇA3CGµ<74È @>3A;X/01 HWH@Bµ3 @B5 DF>35 40@F (8) D>17/3 µ;@R @4 S<HA3Hµ3 
@B5 0>IHB5. ): µ;>3 4 # ikkei =>IH0;@3/ A;>I @/5 23.000 µ47R?;5, ;7F @47 6;0<µ=>/4 @4E 
1989 ;ID; U9RH;/ H@4 ;AIA;?4->;01> @G7 38.916 µ47R?G7. +3>R22B23, 4/ @/µ<5 @G7 
30/7:@G7 =>IH047@3/ A;>IA4E H@4 50% @G7 @/µF7 @B5 ;A4D:5 ;0;I7B5.  
 
J  ?/3D;I>/HB @B5 $3AG7/0:5 0>IHB5 3A4@;2;I <73 /?/3I@;>4 A3>R?;/Cµ3 74µ/Hµ3@/0:5 03/ 
?Bµ4H/474µ/0:5 A42/@/0:5 A>45 3A4UEC: H; A;>/1?4E5 4/0474µ/0F7 EU<H;G7, 039F5 
4?:CBH; H; H@3H/µ1@B@3, 3A4A2B9G>/Hµ1 03/  ETB2: µ;IGHB @4E ;/H4?:µ3@45. (3  
HBµ37@/01@;>3 2R9B @B5 $3AG7I35 03@R @B7 37@/µ;@FA/HB @B5 0>IHB5 HE74TIX47@3/ H@B 
µ;CR2B D>47/0: EH@<>BHB µ;@3SW ; µUR7/HB5 @4E A>4=2:µ3@45 03/ ?/;7<>C;/35 
?/4>9G@/0F7 0/7:H;G7. )EC0;0>/µ<73 A>3Cµ3@4A4/B9:037 4/ 0R@G9/ 3H@4DI;5: 
 

1) (4  A>1=2Bµ3 ?;7 ?/3C7FH@B0; <C03/>3 µ;  3A4@<2;Hµ3 @4 @4S/01 µ<>45 @G7 
/H424C/HµF7 @G7 ;@3/>/F7 73 µB7 S;0393>/H@;I A3>R µ174 3>0;@R D>17/3 µ;@R @4 
S<HA3Hµ3 @B5 0>IHB5. $?/3I@;>4 >124 ?/3?>3µR@/H; B 37EA3>SI3 24C/H@/0F7 
03717G7 039Bµ;>/7:5 3A4@IµBHB5 µ;  @/5 @><D4EH;5 @/µ<5 @B5 3C4>R5 (mark-to-
market) µ;  3A4@<2;Hµ3 @B7 039EH@<>BHB @B5 3A40R2ETB5 @G7 3AG2;/F7 A4E 
HD;@IX47@37 µ;  @4A49;@:H;/5 ETB24W 0/7?W74E (subprime).  +4224I /3AG7/04I 
1µ/24/ 039EH@<>BH37 @B ?/3?/03HI3 ;SECI37HB5 @G7 /H424C/HµF7 @4E5 03/ <@H/ B 
37@I?>3HB @G7 >E9µ/H@/0F7 3>DF7 039EH@<>BH; 03/ ;0;I7B µ;  @B H;/>R @B5. 

2) J  23793Hµ<7B A42/@/0: Çconvoy systemÈ 03@R @B7 4A4I3 4/ ;A4A@/0<5 3>D<5 
EA4D><G737 @3 µ;C32W@;>3 @>3A;X/0R /?>Wµ3@3 73 3A4>>4U4W7 @3 µ/0>1@;>3 A4E 
A3>4EHI3X37 A>4=2:µ3@3 37@I 73 @3 3U:74E7 73 03@3>><4E7, µ;  3A4@<2;Hµ3 @4 
A>1=2Bµ3 73 µB7 A3W;/ 73 EAR>D;/ 322R 73 µ;@3U<>;@3/. 

3) J  ?Bµ4H/474µ/0:  A42/@/0: :@37 HU/D@: C/3 µ/3 @;@>3;@I3 µ;@R @4 S<HA3Hµ3 @B5 
0>IHB5. J  D32R>GHB B 4A4I3 <23=; DF>3 1@37 :@37 :?B 3>CR, :@37 /?/3I@;>3 
U@GD: 03/ ;2RD/H@3 H@4D;Eµ<7B. 

4) J  74µ/Hµ3@/0: A42/@/0: 37@/?>4WH; A42W 3>CR H@3 4A4/3?:A4@; HBµR?/3 @B5 
4/0474µI35 03/ H; 03µI3 A;>IA@GHB A>42BA@/0R, µ;  3A4@<2;Hµ3 73 039IH@3@3/ 
373A4@;2;Hµ3@/0:.  

 
&/ A/4 3A4U3H/H@/0<5 ;7<>C;/;5  C/3 @B7 373H@>4U: @B5 3>7B@/0:5 A4>;I35 @B5 $3AG7/0:5 
4/0474µI35 <C/737 EA1 @B7 A>G9EA4E>CI3 @4E Junichiro Koizumi 03/ HE74TIX47@3/ H@3 
;S:5: 
 

1) 8223C: H@B7 ;H@I3HB @B5 A42/@/0:5 @B5 %;7@>/0:5 (>RA;X35 @B5 $3AG7I35 3A1 @4 
01H@45 D>:µ3@45 (A4/4@/0: D32R>GHB) H@B7 A4H4@/0: D32R>GHB. 

2) 6/R>0;/3 H@B7 A4H4@/0: D32R>GHB µ;  ?/3=;=3IGHB @G7 3C4>F7 1@/ 93 A3><D;@3/ 
D>: µ3 H; ;A/µ<>4E5 @4µ;I5 <G5 1@4E S;0/7:H;/ ;0 7<4E B 37R03µTB.  

 

2.3 .M-!%  !N%&  !#(%G-'  – GB.'BN-'  ’90 
 
H 0>IHB A4E <XBH; B )4EB?I3 H@/5 3>D<5 @B5 ?;03;@I35 @4E 1990 3A4@;2;I <73 2/C1@;>4 
C7GH@1, 322R ;S3/>;@/0R ;7?/3U<>47 A3>R?;/Cµ3 ;CDF>/35 D>Bµ3@44/0474µ/0:5 0>IHB5. 



 18 

&/ ;AI ?W4 ?;03;@I;5 03@3HA3@R2BHB @4E ?Bµ4HI4E D>:µ3@45 03/ @B5 0304?/3D;I>/HB5 @4E 
A2B9G>/Hµ4W 4?:CBH37 @B )4EB?I3 H@B D;/>1@;>B IHG5 4/0474µ/0:  0>IHB H@B7 /H@4>I3 
@B5. J  3A4?/4>CR7GHB @G7 ;A4A@/0F7 3>DF7 H@B ?;03;@I3 @4E 1980 ;ID37 4?BC:H;/ H; 
µI3 R7;E A>4BC4Eµ<74E D>Bµ3@4?1@BHB 30/7:@G7 3A1 @/5 )4EB?/0<5 @>RA;X;5, 4/ 4A4I;5 
?;7 <?;/D737 03µI3 37BHEDI3 C/3 @B7 3SI3 @G7 ;S3HU32IH;G7 @4E5 H; ;7?;D1µ;74 
?EHD<>;/35 @4E 4/0474µ/04W A;>/=R2247@45. L5 3A4@<2;Hµ3, 4/ @/µ<5 @G7 30/7:@G7 
;0@4S;W9B037 H@3 WTB FHA4E B ÇU4WH03È 3A4A2B9G>IH@B0; 3A1@4µ3 03@R @3 <@B 1991 
03/ 1992. 'R@3/B EA:>S; B A>4HAR9;/3 ?/RHGHB5 @4E )4EB?/04W 74µIHµ3@45 (SEK) 3A1 
@B7 %;7@>/0: (>RA;X3 @B5 )4EB?I35 37;=RX47@35 @3 ;A/@10/3 H@4 500% @4 1992. L5 
3A4@<2;Hµ3, B )4EB?/0:  %4>173 EA4@/µ:9B0;  373C03H@/0R H@/5 19 );A@<µ=>B @4E 1992. 
%3@R @B7 @>/;@I3 1990 - 1993 @4 8!+  @B5 )4EB?I35 EA<H@B <7@47B µ;IGHB 03@R 6%, B 
37;>CI3 3ES:9B0; 3A1 3% H; 12% 03/ @4 ?Bµ1H/4 D><45 3ES:9B0; H@4 12% @4E 8!+ . J  
A@FHB 3E@: 4?:CBH; H; µ3X/0<5 A@GD;WH;/5 @/5 @>RA;X;5 03/ H; 03@R>>;EHB @G7 
;7;>CB@/0F7 @4E5. &/ 3AF2;/;5 3A1 @3 µB 3A4A2B>Gµ<73 ?R7;/3 @4E @>3A;X/04W @4µ<3 
3ES:9B037 >3C?3I3, 03/ 3E@1 ;ID; G5 3A4@<2;Hµ3 4/ @>RA;X;5 73 A>4=2<A4E7 XBµ/<5 A4E 
37@/H@4/D4WH37 H@4 12% @4E 8!+ . J  03@RH@3HB C/3 @/5 (>RA;X;5 :@37 /?/3I@;>3 0>IH/µB 
039F5 @3 µB ;SEAB>;@4Wµ;73 ?R7;/3 ;ID37 EA;>=;I @B HE742/0: ;AR>0;/3 0;U323IG7 @4E 
@>3A;X/04W @4µ<3. 8A1@;2;Hµ3 12G7 3E@F7 :@37 B 03@RH@3HB 73 @;9;I ;0@15 ;2<CD4E H@4  
@<245 @4E <@4E5 1992. 6;?4µ<74E 1@/ D>;401ABH37 4/ A<7@; ;0 @G7 ;A@R µ;C32W@;>G7 
@>3A;XF7 @B5 )4EB?I35, 4/ 4A4I;5 0R2EA@37 @4 90% @B5 3C4>R5, 123 @3 µ<@>3 A4E ;ID37 
2BU9;I µ<D>/ ;0;I7B @B H@/Cµ:  <µ4/3X37 37;A3>0:.   
 
)@4 A23IH/4 @B5 ?Bµ/4E>CI35 µI35 H@<>;B5 =RHB5 C/3 @B 2:TB ;E>W@;>G7 µ<@>G7, B 
0E=<>7BHB @1@;, EA1 @B7 A>G9EA4E>CI3 @4E Carl Bildt, H; HE73I7;HB µ;  @B7 
37@/A42I@;EHB, ;S<?GH; @>3A;X/0: ;CCWBHB C/3 @B7 A>4H@3HI3 @4E HE7124E @G7 A/H@G@F7 
A2B7 @G7 µ;@1DG7 3A1 A/937<5 3AF2;/;5. N/3 @4 H04A1 3E@1 HE7@RD9B0; 74µ49;@/01 
0;Iµ;74 A4E E/49;@:9B0; 3A1 @4 %4/74=4W2/4 03/  @4 4A4I4 ?;7 A>4<=2;A; HEC0;0>/µ<74 
A4H1 0R2ETB5 FH@; 73 ?I7;@3/ B ;ED<>;/3 H@B 0E=<>7BHB 73 ?>3 A>4H@3@;E@/0R C/3 @4 
HW7424 @G7 4/0474µ/0F7 A3>3C17@G7.  
 
\73  ;A/A2<47 HBµ37@/01 µ<@>4 :@37 B 9;Hµ49<@BHB S;DG>/H@:5 8>D:5 µ;  3A402;/H@/01 
H04A1 @B ?/3D;I>/HB @B5 @>3A;X/0:5 ;CCWBHB5 039F5 03/ @G7 @>3A;XF7 A4E 37@/µ;@FA/X37 
A>1=2Bµ3 U;>;CCE1@B@35. !A4µ<7G5, B %;7@>/0: (>RA;X3 73/ µ;7 A3>;ID; >;EH@1@B@3 
322R DG>I5 73 ?/3?>3µ3@IX;/ Rµ;H3 >124 H@B ?/3D;I>/HB @G7 A>4=2Bµ3@/0F7 @>3A;XF7 
03/ @G7 D3>@4UE230IG7 µB ;SEAB>;@4Wµ;7G7 ?37;IG7. &/ 0/7:H;/5 3E@<5 ;ID37 G5 
3A4@<2;Hµ3 @B7 3A4A2B>Gµ:  @G7 µB ;SEAB>;@4Wµ;7G7 ?37;IG7 H; >;32/H@/0<5 @/µ<5 03/ 
@B7 3A4>>1UBH: @4E5 3A1 µ/3 ;@3/>;I3 ;/?/04W H04A4W (Special Purpose Vehicle), @B 
Securum, B 4A4I3 H@1D;E; C/3 24C3>/3Hµ1 @4E 6Bµ4HI4E, H@B7 ;0039R>/HB @4E 
D3>@4UE230I4E µB ;SEAB>;@4Wµ;7G7 ?37;IG7 µ<HG @B5 µ;C/H@4A4IBHB5 @B5 3A1?4HB5 @4E 
;7 21CG D3>@4UE230I4E  µ;@R @B H@39;>4A4IBHB @B5 3C4>R5 30/7:@G7.  
 
(<245, 4/ ?Bµ1H/;5 ?3AR7;5 A4E A>3Cµ3@4A4/:9B037 H@4 A23IH/4 @B5 D32R>GHB5 @B5 
?Bµ4H/474µ/0:5 A42/@/0:5 37@/H@4/D4WH37, @1@;, H@4 4% @4E 8!+ , A4H1 @4 4A4I4 93 
µA4>4WH; µ;2247@/0R 73 032EU9;I. +3>R22B23 B µ;@<A;/@3 /?/G@/04A4IBHB @G7 
A>1H03/>3 0>3@/04A4/Bµ<7G7 @>3A;XF7 ;ID; G5 3A4@<2;Hµ3 <73 µ/0>1 1U;245 C/3 @4E5 
U4>424C4Wµ;74E5.  
 
%3@32:C47@35 A3>3@B>;I@3/ 1@/ µ174 B 3A4@;2;Hµ3@/0: 37@I?>3HB H; ;AIA;?4 A42/@/0:5 
3A1 A2;E>R5 0E=;>7:H;G7, >E9µ/H@/0F7 3>DF7 03/ 0;7@>/0F7 @>3A;XF7 µA4>;I 73 
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3A4039/H@R @B7 ; µA/H@4HW7B H@3 D>Bµ3@44/0474µ/0R HEH@:µ3@3 03/ 73 37304EUIX;/ @/5 
;7I4@;, ;C02G=/Hµ<7;5 H@B7 0>IHB, 4/0474µI;5. 87@I9;@3 4/ ?E7Rµ;/5 @/5 3C4>R5 ?;7 <D4E7 
37R24C;5 ?E73@1@B@;5. J  )4EB?I3 A:>;  C;773I;5 3A4URH;/5 A4E IHG5 H; A422<5 
A;>/A@FH;/5 ?;7 :@37 ?Bµ4U/2;I5 03/ 3A4?;0@<5 3A1 @47 231 H; =>3DEA>19;Hµ4 4>IX47@3. 
'30>4A>19;Hµ3 1µG5 <?GH37 µI3 ;A/@EDBµ<7B 2WHB H@4 A>1=2Bµ3 A>45 1U;245 @4E 
HE7124E @B5 04/7G7I35. .R>B H; µ/3 032R 4>C37Gµ<7B 373HEC0>1@BHB 03@<H@B ?E73@17 
73 ?/3@B>B94W7 @3 A2;47;0@:µ3@3 @B5 A42/@/0:5 A4E ;U3>µ1H@B0; @B ?;03;@I3 @4E ]80 
µ;  @B7 /?/G@/04A4IBHB @G7 (>3A;XF7.  
 

2.4 #-  )BNMB$'X.B!  .M-!B-!  N%!  GB.'BN-'!  N#(  1970 
 
';@R @47 * Õ A3C01Hµ/4 A12;µ4 4/ A;>/HH1@;>;5 4/0474µI;5 ?/:2937 µ/3 µ30>R A;>I4?4 
37RA@ESB5. 8A1 @4 1950 µ<D>/ 03/ @3 µ<H3 @B5 ?;03;@I35 @4E Õ70 4/ 4/0474µI;5 
373A@WHH47@37 µ;  D3µB2R A4H4H@R 37;>CI35 03/ A2B9G>/Hµ4W. %3@R @B ?/R>0;/3 @B5 
?;03;@I35 @4E Õ70 <03737 @B7 ; µUR7/H: @4E5 ?W4 A;@>;23V0<5 0>IH;/5. 8E@<5 <U;>37 H@4 
A>4H0:7/4 @4 U3/71µ;74 @4E H@3H/µ4A2B9G>/Hµ4W, ?B23?: @B HE7WA3>SB A2B9G>/Hµ4W 
03/ WU;HB5. J  A>F@B /HDE>: A;@>;23V0: 0>IHB HBµ;/F9B0; @4 1973 A>45 1974, µ;  @B7 
;AI9;HB @G7 8>R=G7 03@R @4E $H>3:2. & A12;µ45 3E@15 ;AB><3H; 124 @47 01Hµ4, ?/1@/ 
4/ Y>3=;5 A>3Cµ3@4A4IBH37 ; µAR>C04 03@R @B ?/R>0;/3 @4E A42<µ4E A4E ?/3@R>3S; @B 
>4:  @4E 3>C4W A;@>;23I4E, A>4032F7@35 A2:Cµ3 H@B7 3C4>R. J  @/µ:  @4E 3>C4W 
;0@/7RD@B0; 3A1 @3 2,5 ?42R>/3 @4 =3><2/ H@3 12 ?42R>/3, A4E 37@/H@4/D;I H; 3WSBHB 
A;>IA4E 300%.  
 
J  A>F@B A;@>;23V0: 0>IHB EA:>S; H02B>: C/3 @B7 A3C01Hµ/3 4/0474µI3. L5 ;AIHBµB 
Bµ;>4µB7I3 <73>SB5 @B5 A>F@B5 0>IHB5 373U<>;@3/ B 17B &0@G=>I4E @4E 1973, 1@37 @3 
µ<2B @4E OAPEC (&>C37/Hµ4W 8>3=/0F7 +;@>;23/4A3>3CGCF7 %>3@F7) 37304I7GH37 
1@/ ?; 93 A>4µ:9;E37 A2<47 µ;  A;@><23/4 @/5 DF>;5 A4E EA4H@:>/S37 @4 $H>3:2 H@B 
?/3µRDB @4E µ;  @B )E>I3 03/ @B7 8ICEA@4. );  3E@<5 @/5 DF>;5 HEµA;>/23µ=R747@37 4/ 
J+8 , 4/ HWµµ3D4/ @4E5 H@B 6E@/0: !E>FAB 03/ B $3AG7I3. 
 
+3>R22B23, @3 µ<2B @4E OPEC (&>C37/Hµ15 +;@>;23/4A3>3CGCF7 DG>F7) HEµUF7BH37 
73 ;0µ;@322;E@4W7 @B7 ;A/>>4: @4E5 H@4 µBD37/Hµ1 0394>/Hµ4W @B5 @/µ:5 @4E 
A;@>;23I4E, <@H/ FH@; 73 3ESB9;I B @/µ:  @4E A3C04HµIG5. \@H/, B ;SR>@BHB @4E 
=/4µBD374A4/Bµ<74E 01Hµ4E 3A1 @4 3>C1 A;@><23/4 03/ 4 0E>I3>D45 >1245 @4E OPEC G5 
A3C01Hµ/4E A>4µB9;E@: 4?:CBH37 H; ?>3µ3@/0R A2B9G>/H@/0<5 3ES:H;/5 @/µF7, ;7F 
:@37 03@3H@32@/0<5 03/ C/3 @B7 4/0474µ/0:  ?>3H@B>/1@B@3. 
 
J  A>3Cµ3@4A4IBHB 3E@4W @4E ; µAR>C04 ;ID; µ;C32W@;>;5 ;A/A@FH;/5 C/3 @B7 ! E>FAB 03/ 
@B7 $3AG7I3, @G7 4A4IG7 4/ ;7;>C;/30<5 37RC0;5 ;S3>@/17@37 03@R 75% 03/ 80% 
37@IH@4/D3 3A1 @4 8>3=/01 A;@><23/4. J  ;SR>@BHB @G7 J+8  ;0;I7B @B7 A;>I4?4 ?;7 
S;A;>74WH; @4 10%, 322R A>40;/µ<74E 73 =4B9:H4E7 @B7 !E>FAB 03/ @B7 $3AG7I3 
<?GH37 @4 A3>R?;/Cµ3 @B5 ;7;>C;/30:5 ;C0>R@;/35 03/ 0R2;H37 12;5 @/5 DF>;5 @B5 6WHB5 
73 0R74E7 @4 I?/4 µ;  @B7 E/49<@BHB @4E ÇNew StrategyÈ. (4  ÇNew StrategyÈ A>4<=2;A; 
@B µ;IGHB @G7 ;/H3CGCF7 A;@>;23I4E, @B7 3S/4A4IBHB @G7 ;CDF>/G7 ?E73@4@:@G7 
A3>3CGC:5 ;7<>C;/35 (0E>IG5 AE>B7/0:5), @47 ;S4>9424C/Hµ1 @B5 D>:HB5 ;7<>C;/35, @/5 
;A;7?WH;/5 H; A>4C>Rµµ3@3 <>;E735 03/ 37RA@ESB5 H@47 @4µ<3 @B5 ;7<>C;/35 03/ @B7 
A>4F9BHB (37 03/ H; A;>/4>/Hµ<74 =39µ1) @B5 D>:HB5 3737;FH/µG7 ABCF7 ;7<>C;/35. J  
<7@47B 37@I?>3HB 3A1 @/5 J+8 , @B 6E@/0:  !E>FAB, @B7 $3AG7I3 03/ @B )4=/;@/0: \7GHB, 
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039F5 03/ B ;/H>4: 7<4E A;@>;23V04W A24W@4E, ;ID37 ;A/0I7?E7;5 HE7<A;/;5 C/3 @3 
3>3=/0R 0>R@B 03@R @3 <@B µ;@R @4 1973 03/ @4 ; µAR>C04 @4E OPEC. &/ ETB2<5 @/µ<5 @4E 
A;@>;23I4E R74/S37 7<4E5 ?>1µ4E5 A>45 373X:@BHB ;7<>C;/35, U@R747@35 µ<D>/ @B7 
82RH03, @B *1>;/4  "R23HH3, @B7 %3HAI3 "R23HH3 03/ @47 %3W03H4. 
 
\S/  D>17/3 µ;@R, @4 1979, 30424W9BH; B ?;W@;>B A;@>;23V0: 0>IHB µ;  0W>/;5 3/@I;5 @B7 
$>37/0: ;A37RH@3HB 322R 03/ @B7 ;/H=42: @B5 )4=/;@/0:5 \7GHB5 H@4 8UC37/H@R7. ';@R 
@B7 A42/@/0: 0>IHB 03/ @47 Ayatollah Khomeini 73 3730@R @47 <2;CD4 @4E $>R7 (@B7 
?;W@;>B A;@>;23/4A3>3CGC1 DF>3 @4E 03>@<2), 4/ ?/3µ3>@E>I;5 3A<=BH37 03@3H@>4U/0<5 
C/3 @47 A;@>;23V01 @4µ<3. +3>124 A4E @4 7<4 039;H@F5 HE7<D/H; @/5 ;S3CGC<5 
A;@>;23I4E, B 3HE7<A;/3 03/ 4/ µ;/Gµ<7;5 A4H1@B@;5 A;@>;23I4E 4?:CBH37 @/5 @/µ<5 H@3 
WTB. 
 
&/ DF>;5 @4E OPEC C/3 73 37@/µ;@GAIH4E7 @B7 03@RH@3HB, 3WSBH37 @B7 A3>3CGC: @4E5 
03/ B HE742/0: 3AF2;/3 <U@3H; H@4 4%. LH@1H4, ;A/0>R@BH; A37/015 A4E 37<=3H; @B7 
@/µ:  A42W A;>/HH1@;>4 3A1 1H4 93 373µ;71@37. ';@R @4 1980 4/ @/µ<5 @4E A;@>;23I4E 
µ;/F747@37 C/3 <S/ HE7;D1µ;73 <@B µ;  3A404>WUGµ3 @4 1986 1A4E B HE742/0: A@FHB 
<U@3H; @4 46%. 8E@1 :@37 3A4@<2;Hµ3 @B5 µ;/Gµ<7B5 X:@BHB5 03/ @B5 EA;>=42/0:5 
A3>3CGC:5, 4?BCF7@35 H@B7 3AF2;/3 @B5 ;71@B@35 @4E OPEC. !S3CGC;I5 A;@>;23I4E, 
1AG5 @4 ';S/01 , B #/CB>I3 03/ B *;7;X4E<23 ;A;0@R9B037 HBµ37@/0R, ;7F 4/ J+8  03/ B 
!E>FAB R>D/H37 37 ;/HRC4E7 A;>/HH1@;>4 A;@><23/4 3A1 @4 Prudhoe Bay 03/ @B *1>;/4  
"R23HH3. 
 
J  /H@4>I3 @G7 A;@>;23V0F7 0>IH;G7 <D;/ ?;IS;/ 1@/ 4A4/4H?:A4@; 02E?G7/Hµ15 H@/5 @/µ<5 
@4E 3>C4W <D;/ G5 3A4@<2;Hµ3 @B7 R74?4 @4E A2B9G>/Hµ4W H; A422<5 DF>;5, ;7F H; R22;5 
B ;7 21CG R74?45 µA4>;I 73 A>4032<H;/ @B7 WU;HB @B5 4/0474µI35 039F5 4/ 0E=;>7:H;/5 
A>4DG>4W7 H; 3WSBHB @G7 ;A/@40IG7 A>40;/µ<74E 73 37@3A;S<294E7 H@/5 ;7/HDEµ<7;5 
@/µ<5. LH@1H4 4>/Hµ<7;5 4/0474µI;5 37@/µ;@GAIX4E7 @B7 D;/>1@;>B 3A1 12;5 @/5 ;0?4D<5: 
@47 H@3H/µ4A2B9G>/Hµ1 A4E 3A4@;2;I @47 HE7?E3Hµ1 ETB24W A2B9G>/Hµ4W, WU;HB5 03/ 
ETB2F7 A4H4H@F7 37;>CI35. 
 

2.5 % «,'(M % GB(NBM' » N#(  1987 
 
8A1 @3 µ<H3 @B5 ?;03;@I35 @4E Õ80 03/ HD;?17 µI3 ?;03;@I3 µ;@R @B7 @;2;E@3I3 
4/0474µ/0:  0>IHB A3>3@B>:9B0; HBµ37@/0: 4/0474µ/0:  37R03µTB. &/ 4/0474µI;5 
373A@WD9B037 03/ AR2/, 4 A2B9G>/Hµ15 EA4DF>BH; 03/ @3 D>Bµ3@/H@:>/3 ;EBµ;>4WH37. 
(4  032403I>/ @4E 1987, 4/ µ;@4D<5 A3>4EHI3X37 HBµ37@/0R 0<>?B, B /H4@/µI3 ?423>I4E 
:@37 ;S3H9;7Bµ<7B 03/ 4/ @/µ<5 @4E A;@>;23I4E 3ESR747@37. !AIHB5, @4 1987 4/ J+8  
;ID37 ; µA230;I H@B7 0>IHB H@47 +;>H/01 %12A4. & John Phelan, 4 A>1;?>45 @4E 
D>Bµ3@/H@B>I4E @B5 # . -1>0B5 03@R @B7 0>IHB @B5 19B5 &0@G=>I4E 1987 ;ID; ?B2FH;/: 
ÇΜπορείτε να πείτε ότι η αγορά βρίσκεται πλησιέστερα στο κατώτατο σηµείο της, από ό,τι 
στο ανώτατοÈ. J  ;EBµ;>I3 3E@: 3A4?;ID9B0; H39>: 039F5, B @3DW@3@B A@FHB @G7 
µ;@4DF7 A4E 30424W9BH;, @47 &0@F=>/4 @4E 1987, <U;>; µ7: µ;5 3A1 @47 &0@F=>/4 @4E 
1929. (B  6;E@<>3 19 &0@G=>I4E @4E 1987 4 ?;I0@B5 Dow Jones <D3H; @4 22% @B5 3SI35 
@4E µ<H3 H; 2IC;5 F>;5, ?I747@35 @4 <73EHµ3 C/3 <73 µ3X/01 S;A4W2Bµ3 µ;@4DF7 H@B7 
!E>FAB 03/ @B7 $3AG7I3. 
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J  3H@R9;/3 H@4 .>B µ3@/H@:>/4 @B5 #<35 -1>0B5, A4E A>40R2;H; 37R24C;5 ;S;2IS;/5 03/ 
H@3 R223 .>B µ3@/H@:>/3, ; µU37IH@B0; H@3 @<2B 8EC4WH@4E, 1@37 4/ @/µ<5 @G7 µ;@4DF7 
R>D/H37 73 A<U@4E7 H/CR - H/CR 3A1 @3 ;AIA;?3 >;01> H@3 4A4I3 ;ID37 U@RH;/. J  ;=?4µR?3 
12 - 16 &0@G=>I4E : @37 /?/3I@;>3 0>IH/µB. & ?;I0@B5 @/µF7 µ;@4DF7 A3>4EHI3H; 0RµTB 
03@R 15%. 80424W9BH; µ/3 <7@47B D>Bµ3@/H@B>/30: ;=?4µR?3 (19 -23 &0@G=>I4E) µ;  
0W>/3 D3>30@B>/H@/0R @/5 ?/4>9G@/0<5 A3>;µ=RH;/5 @G7 0E=;>7:H;G7 03/ @G7 0;7@>/0F7 
@>3A;XF7 @G7 /HDE>1@;>G7 DG>F7 @B5 6WHB5, @/5 3A1@4µ;5 ?/30EµR7H;/5 @G7 @/µF7 @G7 
µ;@4DF7 H@3 ?/;97:  D>Bµ3@/H@:>/3 03/, H@4 @<245, @B 7<3 A@FHB @4E ?423>I4E, A4E 
;0?B2F9B0; @B7 +3>3H0;E: 23 &0@G=>I4E. 
 
(3  3I@/3 @B5 0>IHB5 A>40WA@;/ 1@/ :@37 4/0474µ/04-A42/@/0R. (3  H@4/D;I3 C/3 @4 ; µA4>/01 
<22;/µµ3 @G7 J+8  @4 );A@<µ=>/4 :@37 /?/3I@;>3 ?EHµ;7: , ;7F A3>R22B23 4/ ;S;2IS;/5 
H@4 A42/@/01 H0B7/01 :@37 3>7B@/0<5, 039F5 4 A>1;?>45 Reagan ?;7 :@37 H; 9<HB, C/3 
21C4E5 EC;I35, 73 ;2<CS;/ @B7 03@RH@3HB H@/5 J+8  03/ @B 0>IHB H@47 +;>H/01 %12A4 B 
4A4I3 02/µ30G71@37. 
 
*<=3/3, 3E@: @B U4>R 4 37@I0@EA45 @B5 0>IHB5 ?;7 :@37 @1H4 ?>3µ3@/015 1H4 @4 1929. J  
3µ;>/037/0: 4/0474µI3 :@37 A2<47 A/4 /HDE>: 03/ 379;0@/0:. !A/A2<47, B ;A<µ=3HB @B5 
0E=<>7BHB5 03/ @B5 0;7@>/0:5 @>RA;X35 @G7 J+8 , µ;  @B ?/R9;HB µ;CR2G7 A4H4@:@G7 
>;EH@4W H@B7 3C4>R, EA:>S; 0394>/H@/0:. ';  3E@17 @47 @>1A4 ;AGU;2:9B037 4/ 
@>RA;X;5, µ;IGH37 @3 ;A/@10/3 03/ <?GH37 HBµ37@/0R ?R7;/3 H@/5 µ;C32W@;>;5 ;/HBCµ<7;5 
;A/D;/>:H;/5. +3>123 3E@R, 9;G>;I@3/ 1@/ B ;7 21CG 0>IHB H:µ37; @B 7<3 µ;IGHB @B5 
4/0474µ/0:5 ?>3H@B>/1@B@35 A4E A3>3@B>:9B0; @B7 A;>I4?4 1989-1992 H@B7 A3C01Hµ/3 
4/0474µI3. 
 

2.6. 1997: % .M-!%  !N-!  '!-'N-.B!  «N-*MB-! » 
 
'<D>/  @4 1997 DF>;5 @B5 8HI35, 1AG5 B (3V2R7?B, B '323/HI3 , 4/ O/2/AAI7;5 03/ B 
$7?47BHI3 HBµ;IG737 >3C?3I3 37RA@ESB. &/ ;A;7?WH;/5 A4E A>4H<20E37 <U@3737 H@4 
: µ/HE @G7 HE742/0F7 ;A;7?WH;G7 H; 373A@EHH1µ;7;5 DF>;5. $3AG7/0<5 @>RA;X;5 03/ 
3µ;>/037/04I 4>C37/Hµ4I ;A<7?EH37 H; 3E@<5, DG>I5 73 37BHED4W7 C/3 @3 0<>?B @4E5, 
039F5 @3 @4A/0R 74µIHµ3@3 :@37 A>4H0422Bµ<73 H@4 ?42R>/4. 
 
LH@1H4, 4 ?/3>0F5 3ES371µ;745 >E9µ15 @G7 ;A;7?WH;G7 H; HE7?E3Hµ1 µ;  @3 
3ES371µ;73 ;22;Iµµ3@3 H@4E5 0>3@/04W5 A>4ZA424C/Hµ4W5 @G7 3H/3@/0F7 DG>F7 
4?:CBH37 H@B7 3?E73µI3 HEC0>R@BHB5 @B5 HE73223Cµ3@/0:5 /H4@/µI35 @G7 @4A/0F7 
74µ/HµR@G7 µ;  @4 ?422R>/4. L5 3A4@<2;Hµ3 373C0RH@B037 73 ?/301T4E7 @B HW7?;HB @G7 
74µ/HµR@G7 @4E5 µ;  @4 ?422R>/4 C;C4715 A4E HE74?;W@B0; 3A1 3A1@4µB A@FHB H@3 
D>Bµ3@/H@:>/3 03/ H@/5 @/µ<5 @G7 03@3H0;E3H@/0F7 ;A/D;/>:H;G7 A4E 3794WH37 µ<D>/ 
@1@;. J  3A4?<Hµ;EHB @G7 @4A/0F7 74µ/HµR@G7 3A1 @4 ?422R>/4 :@37 µ471?>4µ45 039F5 
?;7 ?/<9;@37 @3 373C03I3 HE73223Cµ3@/0R 3A49<µ3@3 322R 4W@; µA4>4WH37 73 3ES:H4E7 
@B U4>424CI3, ?;?4µ<74E 1@/ <@H/ 93 ;A/=3>W747@37 HBµ37@/0R 4/ ;A/D;/>:H;/5 03/ 4/ 
;S3CGC<5, A4E 3A4@;24WH37 @47 0/7B@:>/4 µ4D21 @B5 4/0474µI35 @4E5. [2B  3E@: B 
373@3>3D: 37BHWDBH; @4E5 ;A;7?E@/04W5 4I04E5 @G7 J+8  C/3@I B 4/0474µ/0:  0>IHB @G7 
(IC>;G7 93 ;AB><3X; 373A1U;E0@3 03/ @/5 /3AG7/0<5 @>RA;X;5 H@/5 4A4I;5 4/ I?/4/ ;ID37 
;A;7?WH;/, µ;  3A4@<2;Hµ3 @B7 ?/RDEHB @B5 0>IHB5. 8SIX;/ 73 HBµ;/G9;I 1@/ @4 
D>Bµ3@/H@:>/4 @4E .47C0 %47C0 HBµ;IGH; A@FHB 64% 03@R @B7 A;>I4?4 1997-1998. 
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J  4/0474µ/0:  0>IHB ?/:>0;H;  µ<D>/ 03/ @4 1998. )EC0;0>/µ<73, B 37RA@ESB H@/5 
O/2/AA/7;5 µB?;7IH@B0; 03/ µ174 B (3V=37 03/ B )/C03A4W>B 3A<UEC37 @/5 H4=3><5 
HE7<A;/;5 @B5 4/0474µ/0:5 0>IHB5 A4E µRH@/X; @B7 ;E>W@;>B A;>/4D: @B5 873@42/0:5 
8HI35. 8SIX;/ GH@1H4 73 HBµ;/G9;I 1@/ µ;@R @4 1999 @3 HBµR?/3 @B5 37R03µTB5 H@/5 
4/0474µI;5 @B5 8HI35 R>D/H37 73 0R74E7 @B7 ; µUR7/H: @4E5. 
 

2.7 .M-!%  N+&  dot.com - 2001 
 
(4  Çdot.com crisisÈ :  322/F5 Ç0>IHB @B5 7<35 @;D7424CI35È :@37 µ/3 0;>?4H04A/0: 
U4WH03 A4E 032WA@;/ @B D>47/0: A;>I4?4 1995-2001 (µ;  04>WUGHB H@/5 10 '3>@I4E 2000 
1@37 4 ?;I0@B5 NASDAQ 37:29;  ;7?4HE7;?>/30R H@/5 5.132,52 µ47R?;5) 03@R @B 
?/R>0;/3 @B5 4A4I35 4/ D>Bµ3@/H@B>/30<5 3C4><5 3ES:9B037 µ;  @3D;I5 >E9µ4W5 
=3H/Hµ<7;5 H@B7 37RA@ESB @4E 6/3?/0@W4E 03/ HE73UF7 @4µ<G7. &/ ?/3D;/>/H@<5 
0;U323IG7 Çventure capitalÈ 37@/0>IX47@35 @/5 3ES:H;/5 >;01> @G7 3A4@/µ:H;G7 @G7 
;@3/>;/F7 dot.com, R>D/H37 73 37@/µ;@GAIX4E7 DG>I5 3EH@B>R 0>/@:>/3 A4224W5 7<4E5 
;A/D;/>Bµ3@I;5, 4/ 4A4I4/ H; A422<5 A;>/A@FH;/5 EH@;>4WH37 G5 A>45 @3 ;A/D;/>Bµ3@/0R 
@4E5 HD<?/3, µ;  3A4@<2;Hµ3 73 EAR>S;/ EA;>=42/0: 3WSBHB @G7 ;A/D;/>:H;G7 H@4 
03/74@1µ4 02R?4 @B5 7<35 @;D7424CI35. !AIHB5, @3 D3µB2R ;A/@10/3 @4 1998-99 
HE7<=3237 H@B7 3WSBHB 3E@:, 039F5 ?Bµ/4E>C4WH37 301µ3 A/4 ;E74V0<5 HE79:0;5 C/3 
@B7 I?>EHB 7<G7 ;A/D;/>:H;G7. &/ ;@3/>;I;5 3E@<5 37<µ;737 1@/ 93 µA4>4WH37 73 
=3H/H@4W7 H@B7 373C7G>/H/µ1@B@3 @4E H:µ3@15 @4E5 A>40;/µ<74E 73 ?Bµ/4E>C:H4E7 
ETB2R A;>/9F>/3 0<>?4E5 C/3 @/5 EAB>;HI;5 @4E5. J  D>Bµ3@4?1@BH: @4E5 =3HIH@B0; H; 
;@3/>I;5 ;A;7?WH;G7 03/74@1µG7 ;CD;/>BµR@G7 (venture capital investments) 039F5 03/ 
H@B7 ;/H3CGC: @4E5 H@4 D>Bµ3@/H@:>/4 (Initial Public Offer - IPO). J  03/74@4µI3 @G7 ;7 
21CG ;@3/>/F7, H; HE7?E3Hµ1 µ;  @B ?EH042I3 @B5 3A4@IµBHB5 @4E5, 4?:CBH37 3>D/0R @/5 
µ;@4D<5 @B5 7<35 @;D7424CI35 H; /?/3I@;>3 ETB2R ;AIA;?3. 
 
%3@R @3 <@B 1999 03/ 2000, B &µ4HA47?/30: (>RA;X3 @G7 J+8  3WSBH; @3 ;A/@10/3 <S/ 
U4><5 03/ B S<U>;7B 374?/0: A4>;I3 @B5 4/0474µI35 R>D/H; 73 ;A/=>3?W7;@3/. J  
ÇU4WH03È @G7 Çdot-comsÈ S;0I7BH; @B7 0394?/0: @B5 A4>;I3 4EH/3H@/0R µ;@R @B7 10B 
'3>@I4E 2000, Bµ;>4µB7I3 03@R @B7 4A4I3 4 ?;I0@B5 ;@3/>/F7 ETB2:5 @;D7424CI35 
NASDAQ  Ç<02;/H;È H; ?/A2RH/3 @/µ:  H; HD<HB µ;  µ12/5 A>/7 3A1 <73 D>174. (4  2001, 
4/ @/µ<5 µ;/F9B037 ;S3/>;@/0R C>:C4>3. J  A2;/4TBUI3 @G7 dot-coms ?/<04T;  @B 
?>3H@B>/1@B@R @4E5 3U4W ;S37;µIH@B037 @3 0;UR23/R @4E5, ;7F A422<5 ;@3/>I;5 ?;7 
A>123=37 037 73 A>3Cµ3@4A4/:H4E7 0<>?B. 8>0;@<5 ;@3/>I;5 ;A/04/7G7I35,  
;A/=3>Eµµ<7;5 µ;  @;>RH@/3 D><B R>D/H37 73 AG24W7 @3 A;>/4EH/30R @4E5 H@4/D;I3 ;7F 
A422<5 :@37 03/ 3E@<5 A4E A@FD;EH37. 
 
);  HE7?E3Hµ1 µ;  @B7 0>IHB H@/5 ;@3/>I;5 7<35 @;D7424CI35, <03737 @B7 ; µUR7/H: @4E5 03/ 
?/RU4>3 4/0474µ/0R H0R7?323 A4E ;A/H0I3H37 A;>/HH1@;>4 @B7 :?B ;A/=3>Eµµ<7B 
03@RH@3HB. J  WorldCom, 3A4@;2;I @4 A/4 D3>30@B>/H@/01 A3>R?;/Cµ3 039F5 
?/3A/H@F9B0; ;AIHB5, 1@/ ;ID37 D>BH/µ4A4/B9;I A3>R74µ;5 A>30@/0<5 24C/H@/0:5 FH@; 73 
EA;>;0@/µF7@3/ @3 0<>?B. J  0;U323/4A4IBHB @B5 ;@3/>I35 ;0µB?;7IH@B0; ;7@15 42ICG7 
Bµ;>F7 3A1 @B7 3A40R2ETB @G7 H037?R2G7 03/ @;2/0R 4?BC:9B0; H; D>;404AI3. Y223 
A3>3?;ICµ3@3 A;>/23µ=R74E7 @/5 ;@3/>I;5: NorthPoint, Global Crossing, JDS Uniphase, 
XO Communications, 03/ Covad Communications. +;>3/@<>G, 1AG5 :@37 ;A1µ;74 B 
X:@BHB C/3 @B 7<3 EA4?4µ:  µ;CR2B5 ?/0@E30:5 @3DW@B@35 ?;7 E24A4/:9B0; @;2/0R, 
A>4032F7@35 32EH/?G@<5 37@/?>RH;/5 03/ C/3 R22;5 ;@3/>I;5 @4E ;E>W@;>4E 02R?4E @B5 
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ETB2:5 @;D7424CI35, 1AG5 B Nortel (D>;401ABH; 3>C1@;>3 @4 2009), B Cisco 03/ B 
Corning. +422<5 ;@3/>;I;5 03/ @3 H@;2<DB @4E5 03@BC4>:9B037 :  03@3?/0RH@B037 C/3 
3AR@B 03/ 03@RD>BHB @G7 D>BµR@G7 @G7 ;A;7?E@F7, ;7F B 3µ;>/037/0: !A/@>4A: 
%;U323/3C4>R5 ;A<=32; H; A422<5 A;>/A@FH;/5 A>1H@/µ3 ;03@4µµE>IG7 ?423>IG7 H; 
@>RA;X;5 ;A;7?WH;G7 1AG5 B Citigroup 03/ B Merrill Lynch, C/3 @B7 A3>3A2R7BHB @G7 
;A;7?E@F7. 
 
L5 0W>/3 3I@/3 3E@:5 @B5 0>IHB5 9;G>4W7@3/ 4/ EA;>@/µBµ<7;5 µ;@4D<5 @G7 ;@3/>;/F7 
ETB2:5 @;D7424CI35, 322R 03/ B ?/3U94>R @G7 ?/4/0:H;G7, µ/35 03/ A422<5 3A1 3E@<5 
?:2G737 0<>?B ETB21@;>3 @4E A>3Cµ3@/04W, ;U3>µ1X47@35 A3>R74µ;5 24C/H@/0<5 
A>30@/0<5. )ED7R ;AIHB5, 4/ D>Bµ3@/H@B>/304I 3732E@<5 ;AB><3X37 9;@/0R EA4T:U/4E5 
;A;7?E@<5 C/3 µ;@4D<5 ;@3/>;/F7 A4E 37@/µ;@FA/X37 HBµ37@/0R 4/0474µ/0R A>4=2:µ3@3, 
3A40>WA@47@35 :  ?/3H@>;=2F747@35 @B7 A>3Cµ3@/0: 4/0474µ/0:  03@RH@3HB. 
 
&/ @>4µ40>3@/0<5 ;7<>C;/;5 @B5 11B5 );A@;µ=>I4E 2001, ?EHD<>3737 A;>3/@<>G @B7 
03@RH@3HB 03/ B 4/0474µ/0:  0>IHB ;A/?;/7F9B0;. LH@1H4 B &µ4HA47?/30: (>RA;X3 @G7 
J+8  (Federal Reserve Bank) A3>;7<=B ;C03I>G5 03/ µ<HG @B5 A4/4@/0:5 D32R>GHB5, 
µ;/F747@35 ?/3?4D/0R @3 ;A/@10/3, =4:9BH; @B µ;C32W@;>B 4/0474µI3 @4E A237:@B 73 
3730RµT;/ . 
 
J  0>IHB @G7 Çdot.comsÈ 3A4@;2;I D3>30@B>/H@/01 A3>R?;/Cµ3 0>IHB5 H@B7 0;U323/3C4>R 
@4 4A4I4 ;AB><3H; @B7 A3C01Hµ/3 4/0474µI3 µ;@>/RX47@35 @/5 A>4H?40I;5 @4E 04/74W A4E 
;A<7?E; @;>RH@/3 0;UR23/3 H; µI3 4/0474µI3 A>/7 301µ3 3E@: D@/H@;I. &EH/3H@/0R 
3A4@<2;H; @B7 3A3>D: µI35 4/0474µ/0:5 WU;HB5 µ;  ETB2R A4H4H@R 37;>CI35, 3WSBHB @4E 
A2B9G>/Hµ4W 03/ µ;IGHB @4E >E9µ4W 37RA@ESB5.  
 
(B7 A;>I4?4 2000-2001 DR9B037 A;>IA4E @>I3 @>/H;03@4µµW>/3 ?42R>/3 H@47 ?;I0@B ETB-
2:5 @;D7424CI35 @B5 #<35 -1>0B5 NASDAQ C;C4715 A4E 3A4?;/07W;/ @4 µ<C;945 @B5 
0>IHB5 H@B7 0;U323/3C4>R, ;7F @B7 I?/3 A;>I4?4 µ/H1 ;03@4µµW>/4 ;>C3X1µ;74/ 4/ 4A4I4/ 
3A3HD424W7@37 H; 9<H;/5 ;>C3HI35 HE73U;I5 µ;  @B7 ETB2: @;D7424CI3 <D3H37 @B ?4E2;/R 
@4E5, µ;@3U<>47@35 @B7 0>IHB 03/ H@B7 A>3Cµ3@/0: 4/0474µI3. !I73/  D3>30@B>/H@/01 1@/ 
A;>/HH1@;>;5 3A1 @/5 µ/H<5 Ç.comÈ ;@3/>I;5 D>;401ABH37 :  ;S3C4>RH@B037 3A1 @/5 
µ;CR2;5 ;@3/>I;5 @4E 02R?4E A4E ;A/=IGH37 (A.D. Amazon 03/ Ebay). (4  A3>R?;/Cµ3 3E@1 
µ35 03@3?;/07W;/ AG5 B A4>;I3 @B5 4/0474µI35 H; µ30>44/0474µ/01 322R 03/ H; 
µ/0>44/0474µ/01 ;AIA;?4, µA4>;I 1D/ µ174 73 0394>IH;/, 322R 03/ 73 ;AB>;3H9;I, 3A1 @B7 
03@RH@3HB A4E ;A/0>3@;I H@/5 0;U323/3C4><5.  
 

2.8 #-.#&#,-.%  .M-!%  – #.N+=M-#!  2007 
 
J  A3C01Hµ/3 4/0474µ/0:  0>IHB A4E S<HA3H; @47 &0@F=>/4 @4E 2007, U@R747@35 H; 
3A404>WUGµ3 <73 D>174 3>C1@;>3, 3A4?;ID@B0; B µ;C32W@;>B µ;@3A42;µ/0:  0>IHB 03/ 
IHG5 B µ;C32W@;>B 4/0474µ/0:  0>IHB WH@;>3 3A1 @B7 µ;CR2B WU;HB @4E 1929, <@45 A4E 
3A4@<2;H; H@39µ1 H@B7 A3C01Hµ/3 4/0474µ/0:  /H@4>I3. &/ 4µ4/1@B@;5 H; HD<HB µ;  
A>4BC4Wµ;7;5 4/0474µ/0<5 373@3>3D<5 A3C04HµIG5 ;I73/ A422<5, C;C4715 A4E ;I73/ 
;793>>E7@/01 373U4>/0R µ;  @47 @>1A4 37@/µ;@FA/HB5 @B5 0>IHB5, D>BH/µ4A4/F7@35 
A3>3?;ICµ3@3 3A1 @4 A3>;2917. LH@1H4 EAR>D;/ <73 ;A/µ<>4E5 D3>30@B>/H@/01 A4E 
039/H@R @B7 @;2;E@3I3 0>IHB /?/1µ4>UB 03/ 3E@1 ;I73/ B A3C04Hµ/4A4IBHB. +4@< R224@; 
4/ 4/0474µI;5 @G7 0>3@F7 ?;7 :@37 @1H4 322B2;S3>@Fµ;7;5 1H4 H:µ;>3, µ;  3A4@<2;Hµ3 
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73 EUIH@3@3/ ;A/A2<47 @>4D4A<?B C/3 @B7 ;S;W>;HB HE224C/0:5 2WHB5 H@B7 4µ324A4IBHB 
@B5 4/0474µ/0:5 373@3>3D:5. 
 
J  @;2;E@3I3 4/0474µ/0:  0>IHB S;0I7BH; µ;  @B7 03@R>>;EHB @B5 3C4>R5 30/7:@G7 @G7 
J+8 , H; HE7?E3Hµ1 µ;  @/5 EA;>=42/0<5 D4>BC:H;/5 H@;C3H@/0F7 ?37;IG7 A4E ?;7 
µA4>4WH37 A2<47 73 ;SEAB>;@B94W7 (Ç@4S/0R ?R7;/3È - Çsubprime crisisÈ). (3  
A>4=2:µ3@3 A4E ?Bµ/4E>C:9B037 3A1 3E@: @B7 ;S<2/SB ;S3A2F9B037 H; 124 @47 01Hµ4 
21CG @G7 A4223A2F7 @/@24A4/:H;G7 03/ AG2:H;G7 @G7 ;7 21CG ?37;IG7. J  
322B2;SR>@BHB H; A3C01Hµ/3 =RHB, @G7 3C4>F7 30/7:@G7, D>:µ3@45, 3S/F7 03/ 
A3>3CFCG7 D>Bµ3@44/0474µ/0F7 A>4V17@G7 A>40R2;H; H@B HE7<D;/3 @B7 A>1HU3@B 
A3C01Hµ/3 4/0474µ/0:  0>IHB.  
 
);  HW7@4µ4 D>47/01 ?/RH@Bµ3, B 4/0474µ/0:  0>IHB A4E A>G@4;µU37IH@B0; H@B7 3C4>R 
30/7:@G7 H@/5 J+8 , ;S3A2F9B0; ;7 ;I?;/  ;715 A>G@4U374W5 7@1µ/74 @4 4A4I4 A>40R2;H; 
@;>RH@/3 A>4=2:µ3@3 >;EH@1@B@35 A4E 4?:CBH37 301µ3 03/ H; 03@R>>;EHB µ;CR23 
A/H@G@/0R /?>Wµ3@3, 4/0474µ/01 0>3D H@/5 3C4><5 3S/F7 03/ A3>3CFCG7, EA<>4C0;5 
XBµI;5 H; 3HU32/H@/0;5 ;@3/>I;5 A4E A>4:2937 3A1 @3 A/H@G@/0R A3>RCGC3, 3A3SIGHB 
@4E ;7;>CB@/04W ;A;7?E@/0F7 4I0G7, 03/ ;A/?;I7GHB @B5 EU/H@Rµ;7B5 0>IHB5 H@3 30I7B@3. 
+<>37 12G7 3E@F7, A3>3@B>:9B0; <73 ;A/A2<47 A>1=2Bµ3 @4 4A4I4 HE7IH@3@3/ H@47 
;C02G=/Hµ1 >;EH@1@B@35 H@4 @>3A;X/01 HWH@Bµ3 Ð A3CI?3 >;EH@1@B@35, @4 4A4I4 
; µU37IH@B0; G5 3A4@<2;Hµ3 @B5 0>IHB5 ; µA/H@4HW7B5 µ;@3SW @G7 A/H@G@/0F7 /?>EµR@G7. 
(4  A>1=2Bµ3 µ;@3U<>9B0;, µ<HG ;715  U3W24E 0W024E, H@B7 A>3Cµ3@/0: 4/0474µI3 µ<HG 
@B5 3AF2;/35 A24W@4E, @B5 <22;/TB5 >;EH@1@B@35 03/ @B5 µ;C<9E7HB5 @4E 3/H9:µ3@45 
373HUR2;/35 03@3732G@F7 03/ ;A/D;/>Bµ3@/F7. J  A3C01Hµ/3 4/0474µ/0:  ?>3H@B>/1@B@3 
EA4DF>BH; µ;  C4>C4W5 >E9µ4W5, B X:@BHB A;>/4>IH@B0; <7@473, 03/ A>402:9B0; 
HE>>I07GHB @B5 A3>3CGC:5, @B5 3A3HD12BHB5 03/ @G7 ;/H4?BµR@G7 4?BCF7@35 H; 
A3>3@;@3µ<7B WU;HB :  322/F5 H; <737 U3W24 0W024 WU;HB5.  
 
J  0>3@/0: A3><µ=3HB H@B7 4A4I3 A>4<=B B %E=<>7BHB @G7 J+8 , :@37 A>G@4U37:5 H; 
<0@3HB 03/ A3>1@/ 3A<@>;T; @3 D;/>1@;>3, FH@4H4 ?;7 03@RU;>; 73 373H@><T;/ @B7 
03@RH@3HB. !I73/  A>G@4U37<5 1@/ @4 0>R@45, A4E 3A4A4/:9B0; 301µB 03/ @47 >E9µ/H@/01 
@4E >124 C/3 A;>IA4E @>;I5 42102B>;5 ?;03;@I;5 (1980-2007 / 6; 03;@I3 1980 µ;  @3 
A;>IUBµ3 Reaganomics) FH@; 73 µB7 A3>; µA4?IH;/ @B7 37RA@ESB, ;A/D;I>BH; 73 HFH;/ 
@B7 4/0474µI3 A>4DG>F7@35 301µB 03/ H; 0>3@/04A4/:H;/5.  
 
J  0>IHB S;0I7BH; 4EH/3H@/0R 3A1 @/5 J7Gµ<7;5 +42/@;I;5 @B5 8 µ;>/0:5 03/ ;A;0@R9B0; 
µ;  @4 U3/71µ;74 @4E ÇdominoÈ 03/ H@47 EA124/A4 01Hµ4. J  ?Bµ4H/474µ/0:  03/ 
74µ/Hµ3@/0: A42/@/0: µ;  @3 2R9B 03/ @/5 A3>32;IT;/5 C/3 AR7G 3A1 µI3 ?;03;@I3 
?Bµ/4W>CBH37 C17/µ4 <?3U45 C/3 @B7 ?Bµ/4E>CI3 µ/35 3A1 @/5 µ;C32W@;>;5 4/0474µ/0<5 
0>IH;/5 A3C04HµIG5. *3H/01 D3>30@B>/H@/01 @B5 ;7 21CG 0>IHB5 EA:>S; B ;IH4?45 @B5 
A3C01Hµ/35 4/0474µI35 H; <73 U3W24 0W024 ;7@15 @B5 WU;HB5, A4E 3A4@;2;I µI3 
03@RH@3HB A4E ;I73/ ?WH0424 73 S;A;>3H@;I. J  A42/@/0:  @B5 HE7;D4W5 D32R>GHB5 @G7 
;A/@40IG7 A4E 30424W9BH37 4/ 74µ/Hµ3@/0<5 3>D<5 @G7 J+8  C/3 µ;CR24 D>47/01 
?/RH@Bµ3 4?:CBH; H; ÇU4WH03È @B7 3C4>R 30/7:@G7 322R 03/ @B7 4/0474µI3 @G7 J+8 .  
 
+3>R22B23 B @3DW@3@B 37RA@ESB @B5 %I735 03/ R22G7 373?E1µ;7G7 3C4>F7 
?Bµ/4W>CBH; Ç<0>BSBÈ 3A4@3µ/;WH;G7 03/ 3A4@<2;H; µ/3 ;A/A2<47 3/@I3 C/3 @B µ;IGHB 
@G7 µ30>4D>17/G7 ;A/@40IG7 H; /H@4>/0R D3µB2R ;AIA;?3 @B7 A;>I4?4 2000-2005. 
-A;79EµIX;@3/ 1@/ ;AI A>4;?>I35 A237 N0>I7HA37 (Alan Greenspan) B Federal Reserve G5 
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3AR7@BHB H@B7 WU;HB A4E <A2BS; @/5 J+8  @4 2000 322R 03/ @G7 @>4µ40>3@/0F7 
0@EABµR@G7 @B5 11B5 );A@;µ=>I4E 2001 ;ID; µ;/FH;/  @4 =3H/01 ;A/@10/4 @G7 J+8  H@4 
1% <G5 @47 $4W7/4 @4E 2003, <737@/ 6,5% A4E :@37 @47 6;0<µ=>/4 @4E 2000. %3@1A/7, H@4 
?/RH@Bµ3 $4E7I4E 2004 - $4E7I4E 2006 A>4DF>BH; H; HE7;D;I5 3ES:H;/5 µ;  3A4@<2;Hµ3 
@B ?/3µ1>UGHB @4E ;A/@40I4E H@4 5,25%. 
 
J  A;>I4?45 1A4E A>1;?>45 @B5 Fed :@37 4 A237 N0>I7HA37 03/ A>1;?>45 @G7 J+8  4 
TX1>@X MA4E5 D3>30@B>IH@B0; 3A1 A4/4@/0: 03/ A4H4@/0: D32R>GHB H@B 74µ/Hµ3@/0: 
A42/@/0: µ;  HE7?E3Hµ1 µ;IGHB5 ;A/@40IG7 03/ R0>3@4E 0>3@/04W ?37;/Hµ4W. J  8 µ;>/0:  
=IGH; µI3 A;>I4?4 ;S3/>;@/0R ETB24W ?Bµ4H/474µ/04W ;22;Iµµ3@45, 039F5 B 0E=<>7BHB 
MA4E5 9;F>BH; G5 /?37/0: @B7 A42/@/0: @G7 R0>3@G7 ?3A37F7. +/937F5 73 9;G>:9B0; 
Ð3>D/0RÐ ?/03/Gµ<745, 039F5 H@B7 3>D: @B5 ;7 21CG A;>/1?4E B 3µ;>/037/0: 4/0474µI3 
03@<C>3U; /HDE>1 >E9µ1 37RA@ESB5. %39F5 EA:>D; ETB2: >;EH@1@B@3, 4 µ<H45 
8 µ;>/03715 03@3732G@:5 U>17@/H; 73 EA;>?37;/H@;I 03/ 73 S4?<T;/ 321C/H@3. &/ @/µ<5 
03@4/0/F7 ;0@4S;W9B037 H@3 WTB, 039F5 4/ 03@3732G@<5 µA4>4WH37 µ;  ;E042I3 73 
?37;/H@4W7 D>:µ3@3 3A1 @/5 @>RA;X;5 03/ 73 3C4>RH4E7 HAI@/3, @3 4A4I3 H; 03µI3 
A;>IA@GHB ?; 93 µA4>4WH37 73 3A40@:H4E7 µ;  I?/3 0;UR23/3. 8E@1 HE7<=B H; µI3 
A;>I4?4 A4E @1H4 B 0E=<>7BHB 1H4 03/ 4/ 03@3732G@<5 93 <A>;A; 73 3A4@3µ/;W4E7, 
039F5 B A;>IUBµB C;7/R @G7 baby boomers A2BHI3X; H@B HE7@3S/4?1@BHB, ;7F @;2/0R 4/ 
?W4 A2;E><5 A>4@IµBH37 73 ?3A374W7 ÇS<73È D>:µ3@3.  
 
&/ ?/3>0;I5 µ;/FH;/5 @4E =3H/04W ;A/@40I4E A4E <23=37 DF>3 124 @4 A>4BC4Wµ;74 
?/RH@Bµ3, ?Bµ/4W>CBH37 A>1HU4>;5 HE79:0;5 C/3 @B7 @17GHB @B5 X:@BHB5 µ<HG 
A/H@FH;G7. J  3ES371µ;7B X:@BHB @>4U4?1@BH; @B7 3WSBHB @4E A2B9G>/Hµ4W ;7F 
A3>R22B23 B 3WSBHB @G7 3A4@/µ:H;G7 ?Bµ/4E>C4WH; ETB21@;>B µ1D2;EHB H; <737 
C7GH@1 U3W24 0W024 4 4A4I45 ;I73/ C7GH@15 G5 Çbull marketÈ. )@4 U3W24 3E@1 0W024, 
;/H:D9B B A2;/471@B@3 @G7 03@3732G@F7 µ;  3A4@<2;Hµ3 73 ;C02G=/H@4W7 C/3 3>0;@R 
D>17/3 H; µ/3 A>4 @;@;2;Hµ<7B 0>IHB. & U3W245 0W0245 ;ID; D3>30@B>/H@;I A>/7 3A1 µ/3 
?;03;@I3 3A1 @47 @1@; A>1;?>4 @B5 %;7@>/0:5 &µ4HA47?/30:5 (>RA;X35 @G7 J+8  G5 
ÇA3>R24CB ;EU4>I3È (irrational exuberance) 03/ ;ID; EA4H@B>IS;/ 1@/ Ç03µI3 0E=<>7BHB 
?;7 µA4>;I 73 37@/µ;@GAIH;/ Rµ;H3, <73 A>1=2Bµ3 A4E ?Bµ/4E>C:9B0; H; =R945 ?<03 
;@F7È.  
 
 
J  ÇU4WH03È @G7 A/H@FH;G7 R>D/H; 73 EA4DG>;I H@3?/30R @4 <@45 2006. J  Fed S;0I7BH; 
73 3ESR7;/ @3 ;A/@10/3 A>40;/µ<74E 73 U@RH4E7 H; UEH/424C/0R ;AIA;?3 03/ 4/ @>RA;X;5 
S;0I7BH37 73 D4>BC4W7 ?R7;/3 µ;  A/4 3EH@B>4W5 1>4E5. J  03747/01@B@3 H@B7 4/0474µI3 
R>D/H; 73 ;AB>;RX;/ 03/ @/5 @/µ<5 @G7 03@4/0/F7 4/ 4A4I;5 <A3T37 73 H@B>IX47@3/ H@B7 
A3>4D: ;W0424E D>:µ3@45 03/ H@3?/30R R>D/H37 73 Ç;A/H@><U4E7È H; A/4 4µ32R ;AIA;?3 
µ;  @4E5 ?37;/X1µ;74E5 73 3/H9R747@3/ @/5 A>F@;5 A/<H;/5. +3>R22B23, µ<H3 H@4 7<4 02Iµ3 
A4E R>D/H; 73 ?/3µ4>UF7;@3/, 4/ ;A;7?E@<5 S;0I7BH37 73 AG24W7 @4A49;@:H;/5 @/5 4A4I;5 
9;G>4WH37 EA;>@/µBµ<7;5, µ;  3A4@<2;Hµ3 73 A3>3@B>B9;I 3A1@4µB ?/1>9GHB @G7 @/µF7 
@4E5. J  ?/1>9GHB @G7 @/µF7 ;A;0@R9B0; H; 123 @3 ARC/3 @B5 4/0474µI35 @G7 J+8 , 3A1 
@/5 @/µ<5 03@4/0/F7 <G5 @/5 µ;@4D<5,  @/5 ;A;7?WH;/5 H@39;>4W ;/H4?:µ3@45 03/ @3 
; µA4>;Wµ3@3. 8S/4HBµ;IG@4 ;I73/ 1@/ µ<H3 H@B C;7/01@;>B 3E@: 0>IHB H@/5 @/µ<5 @G7 
A3CIG7, @3 3µ;>/037/0R 0>3@/0R 4µ124C3 <µ;/737 32F=B@3, 039F5 4/ ;A;7?E@<5 
H@>RUB037 H; 3E@R, 9;G>F7@35 @3 G5 03@3UWC/3 ;7 µ<HG µI35 C;7/01@;>B5 4/0474µ/0:5 
0>IHB5 A4E R>D/H; 73 0R7;/ @B7 ; µUR7/H: @B5..  
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J  4/0474µI3 @G7 J+8 , ;0;I74 @4 ?/RH@Bµ3 EA<H@B @;>RH@/;5 37/H4>>4AI;5, ;7F @4 
;AIA;?4 @4E D><4E5 <U@3H; H@4 ETB21@;>4 ;AIA;?4 @B5 /H@4>I35. & 21C45 D><4E5 A>45 
8!+  S;A;>74WH; @4 100%, ;7F @4 <22;/µµ3 A>4ZA424C/Hµ4W EA;><=B @4 <73 @>/H. 
?42R>/3 03@R @4 ?Bµ4H/474µ/01 <@45 2008-2009. & ;A/0;U32:5 @B5 Fed, MA;7 
MA;>7R70;, A>4DF>BH; H; 0R9;@B µ;IGHB ;A/@40IG7 03/ U>17@/H; 73 ÇA>4H9<H;/È 1,5 
@>/H. ?42R>/3 H@47 /H424C/Hµ1 @B5 @>RA;X35, @3 4A4I3 A>4<>D47@37 3A1 3C4>R Ç@4S/0F7È 
;A;7?WH;G7 @G7 @>3A;XF7, C/3 A3>4D: ?37;IG7 H; 3E@<5 µ;  37@R223Cµ3 µ;@4D<5, 322R 
03/ C/3 H@:>/SB ;A/D;/>:H;G7 A4E ?>3H@B>/4A4/4W7@37 H; R224E5 02R?4E5 A<>37 @4E 
D>Bµ3@44/0474µ/04W @4µ<3. J  3C4>R 03@<C>3T; <73 µ/0>1 >R2/, 37R24C4 µ;  3E@1 A4E 
HE7<=B H@B ?;03;@I3 @4E '30, 3µ<HG5 µ;@R @B Ç';CR2B  ^U;HBÈ. (1@;, @4 >R2/ 
30424W9BH; @B7 3A1U3HB @B5 Fed 73 µ;/FH;/  @4 =3H/01 ;A/@10/4 3A1 @4 6% H@4 3,5% 03/ 
03@1A/7 H@4 1,5%. & A>1;?>45 Hoover ;ID; XB@:H;/ 73 EAR>S;/ 3WSBHB @G7 ?3A37F7 C/3 
03@3H0;E<5 03/ AI;H; @/5 A42/@;/30<5 0E=;>7:H;/5 73 3ES:H4E7 @/5 ?3AR7;5 C/3 EA4?4µ<5, 
;7F X:@BH; 3A1 @4 K4C0><H4 73 TBUIH;/ U4>43A3223C<5. & Hoover A>4<=2;A; 1@/ B 
0>IHB 93 2:S;/ H; 60 Bµ<>;5 03/ @;2/0R 3A4?;ID9B0; 1@/ <037; 2R945. J  0E=<>7BHB @G7 
J+8  03/ B %;7@>/0: &µ4HA47?/30: (>RA;X3 30424W9BH37 A3>1µ4/3 @30@/0: µ;  3E@: 
A4E ;ID; 30424E9:H;/ B 0E=<>7BHB @4E A>4<?>4E Hoover. LH@1H4, B @;>RH@/3 3WSBHB 
@4E ?Bµ1H/4E D><4E5 03/ B 3WSBHB @G7 ?Bµ1H/G7 ?3A37F7 ?;7 039/H@4W7 ;U/0@: @B 
?/RHGHB @4E ;A/D;/>Bµ3@/04W 02R?4E :  @B7 @17GHB @B5 03@37R2GHB5 µ<HG @B5 3WSBHB5 
@G7 ?3A37F7 ;0 µ<>4E5 @G7 03@3732G@F7. 
 
 
)EµA;>3Hµ3@/0R, B ;E9W7B C/3 @B7 0>IHB 3A4?I?;@3/ 03@R 0W>/4 21C4 H; 0;>?4H04A/0<5 
;A;7?WH;/5 ETB2F7 3A4?1H;G7 03/ ETB24W 0/7?W74E, ;A;7?WH;/5 A4E =3HIH@B037 03@R 
0W>/4 21C4 H; EA;>µ4D2;Eµ<73 D3>@4UE2R0/3. &/ ;A;7?WH;/5 3E@<5 ;0µ;@322;W@B037 
0;7R H; 71µ4E5 03/ 03747/Hµ4W5 @G7 ;A4A@/0F7 3>DF7, ;7F H; R22;5 A;>/A@FH;/5 
;E74:9B037 3A1 @B7 37EA3>SI3 @4E5.  
 
 
Χρονικό της Κρίσης 
(4  2006 B 3C4>R 30/7:@G7 @G7 J+8  ;A/=>3?W7;@3/ µ;@R 3A1 ?W4 D>17/3 3ES:H;G7 H@3 
;A/@10/3. (3  D>;4H@RH/3 H@3 ETB2:5 ;A/0/7?E71@B@35 ?R7;/3 3ESR747@3/.  
 
¥ O;=>4ER>/45 2007: B HSBC A3>303@39<@;/ 0;UR23/3 C/3 73 032WT;/ ;A/HU32;I5 

A/H@FH;/5 H; 3µ;>/0R7/03 >/T40I7?E73 ?R7;/3. 
¥ $4W7/45 2007: B 3µ;>/037/0: ;A;7?E@/0: @>RA;X3 Bear Stearns 3A4032WA@;/ 1@/ ?W4 

3A1 @3 hedge funds @B5, A4E R224@; RS/X37 1,4 ?/5. ?42R>/3, <D4E7 A2<47 µB?;7/0: 
3SI3 ;S3/@I35 D>;4C>RUG7 ;AI ;A/HU32F7 A/H@FH;G7. 

¥ 9 8EC4WH@4E 2007: J  BNP Paribas A3CF7;/ H@4/D;I3 ;7;>CB@/04W 2,2 ?/5. ?42R>/3. 
¥ 12 6;0; µ=>I4E 2007: &/ 0;7@>/0<5 @>RA;X;5 37R @47 01Hµ4 3H04W7 A/<H;/5 H@B7 3C4>R 

=>3DEA>19;HµG7 0;U323IG7. 
¥ 17 O;=>4E3>I4E 2008: J  *>;@37/0: 0E=<>7BHB 0>3@/04A4/;I @B7 Northern Rock 
¥ 16/17 '3>@I4E 2008: J  JP Morgan 3C4>RX;/ @B7 Bear Stearns 
¥ 13 $4E2I4E 2008: %>3@/04A4/4W7@3/ 4/ Fannie Mae 03/ Freddie Mac 
¥ 14/15 );A@;µ=>I4E: B Lehman Bros 0B>WHH;/ A@FD;EHB 03/ B Bank of America 

;S3C4>RX;/ @B Merill  Lynch. 
¥ 16 );A@;µ=>I4E 2008: J  Fed A3><D;/ ?R7;/4 H@B7 AIG. 
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¥ 17 );A @;µ=>I4E 2008: J  Lloyds TSB 3C4>RX;/ @B7 HBOS. 
¥ 18 );A@;µ=>I4E 2008: J  ;A/@>4A: 0;U323/3C4>R5 @B5 *>;@37I35 ;A/=R2;/ A>4HG>/7: 

3A3C1>;EHB @G7 374/0@F7 AG2:H;G7. 
¥ 22 );A@;µ=>I4E 2008: J  Mitsubishi 3C4>RX;/ @4 20% @B5 Morgan Stanley. 
¥ 29 );A@;µ=>I4E 2008: J  *>; @37/0: Bradford & Bingley 0>3@/04A4/;I@3/. !0A47;I@3/ 

HD<?/4 ?/RHGHB5 @B5 Fortis 3A1 @/5 0E=;>7:H;/5 *;2CI4E, &2237?I35 03/ 
,4ES; µ=4W>C4E. 

¥ 30 );A@;µ=>I4E 2008: \7;HB >;EH@1@B@35 9,18 ?/5. ?423>IG7. H@B C3224-=;2C/0: 
Dexia. 

¥ 6 &0@G=>I4E 2008: J  BNP Paribas HEC0;7@>F7;/ H@4/D;I3 ;7;>CB@/04W @B5 Fortis. 
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¥ 13 &0@G=>I4E 2008: J  *>;@37I3 37304/7F7;/ A30<@4 ?/RHGHB5 C/3 @/5 RBS, HBOS 

03/ LloydÕs TSB. 
¥ 16,19 &0@G=>I4E 2008: Ç\7;HBÈ >;EH@1@B@35 5,3 ?/H. %3/ 13,5 ?/H. ?423>IG7 

23µ=R74E7 B ;2=;@/0: @>RA;X3 UBS 03/ B 42237?/0: ING 37@IH@4/D3. 
¥ 29 &0@G=>I4E 2008: @4 6/;97<5 #4µ/Hµ3@/01 (3 µ;I4 (6#( ) 03/ B !E>GA3V0: \7GHB 

(!! ) 37304/7F74E7 A30<@4 ?/RHGHB5 C/3 @B7 &ECC3>I3. &/ J+8 , B %I73 03/ B 
#4>=BCI3 µ;/F74E7 @3 ;A/@10/3. 

¥ 6 #4; µ=>I4E 2008: ';IGHB  @G7 ;A/@40IG7 @B5 (>RA;X35 @B5 8CC2I35 (B4E) 03/ @B5 
;E>GXF7B5. 

¥ 9 #4; µ=>I4E 2008: J  %I73 ;0A47;I 2-;@<5 HD<?/4 A3>4D:5 4/0474µ/0F7 0/7:@>G7 586 
?/H. ?423>IG7.  

¥ 14 #4; µ=>I4E 2008: ̂ U;HB H@B7 ;E>GXF7B 
¥ 17 #4; µ=>I4E 2008: +@FHB 80% @B5 µ;@4D:5 @B5 Citigroup H@3 8,89 ?42R>/3. 
¥ 25 #4; µ=>I4E 2008: J  Fed 37304/7F7;/ A30<@4 0/7:@>G7 800 ?/H. ?42R>/3.  
¥ 26 #4; µ=>I4E 2008: +30<@4 0/7:@>G7 260 ?/H. ?423>IG7 37304/7F7;/ B !! . 
¥ 1 6;0; µ=>I4E 2008: ̂ U;HB H@/5 J+8 . 
¥ 4 6;0; µ=>I4E 2008: J  N322I3 37304/7F7;/ A30<@4 0/7:@>G7 32,8 ?/H. ?423>IG7.   
¥ 11 6;0; µ=>I4E 2008: J  Bank of America 37304/7F7;/ A;>/04A: 35.000 9<H;G7 

;>C3HI35 H; ?/RH@Bµ3 3 ;@F7. ';IGHB  ;A/@40IG7 3A1 !E>GA3V0: %;7@>/0: (>RA;X3 
(!%( ) 03/ 0;7@>/0<5 @>RA;X;5 H; 8CC2I3, )4EB?I3 03/ 637I3. 

¥ 16,19 6;0; µ=>I4E 2008: ';IGHB  ;A/@40IG7 3A1 Fed 03/ 0;7@>/0: @>RA;X3 @B5 
$3AG7I35. 

¥ 31 6;0; µ=>I4E 2008: 6/3>>4: 14 @>/H. ?42R>/3 3A1 @3 A3C01Hµ/3 D>Bµ3@/H@:>/3 C/3 
@4 2008. 

¥ 7 $374E3>I4E 2009: )WµUG73 µ;  ;0@/µ:H;/5 @4E %4C0><H4 @4 ?Bµ4H/474µ/01 
<22;/µµ3 @G7 J+8  93 ?/4C0G9;I H@4 ;AIA;?4 >;01> @G7 1,186 @>/H. ?423>IG7 @4 2009.  

¥ 19 $374E3>I4E 2009: J  %4µ/H/17 37304/7F7;/ @B HE>>I07GHB @B5 4/0474µI35 @B5 
;E>GXF7B5 C/3 A>F@B U4>R @4 2009. 

 
%3@R @4 2009 30424W9BH37 ?/RU4>3 A30<@3 ;7IHDEHB5 @G7 ;A/D;/>:H;G7, µ<@>3 
U4>4;23U>W7H;G7, ;0?1H;/5 0>3@/0F7 4µ421CG7 µ;  ;S3C4>R 3A1 @B7 %;7@>/0: @>RA;X3 
@G7 J+8  03/ 3WSBHB @G7 ?Bµ1H/G7 ?3A37F7 C/3 @/5 J+8 , ;7F C/3 @/5 4/0474µI;5 @B5 
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;E>GXF7B5 03/ @/5 24/A<5 4/0474µI;5 A3C04HµIG5, @3 µ<@>3 74µ/Hµ3@/0:5 03/ 
?Bµ4H/474µ/0:5 A42/@/0:5 EA:>S37 2/C1@;>4 D323>R 3A1 3E@R @G7 J+8 .  
 

2.9 !(,)BM'!,'N'  
 
J  /H@4>I3 @B5 A3C01Hµ/35 4/0474µ/0:5 ?>3H@B>/1@B@35 <D;/ 3A4?;IS;/ 1@/ A;>I4?4/ 
<7@47B5 4/0474µ/0:5 ?>3H@B>/1@B@35 03/ 37RA@ESB5 HE7:9G5 30424E94W7@3/ 3A1 
A;>/1?4E5 0RµT;G7, EU<H;G7 03/ 4/0474µ/0F7 0>IH;G7. J  ;73223C: µ;@3SW A;>/1?G7 
37RA@ESB5 03/ WU;HB5 ;I73/ ?;?4µ<7B 03/ A3>4EH/RX;@3/ µ;  µI3 HE7<D;/3 ?Bµ/4E>CF7@35 
@4E5 4/0474µ/04W5 0W024E5. )@4 )D: µ3 1, 4 03@301>EU45 RS4735 A3>4EH/RX;/ <73 ?;I0@B 
4/0474µ/0:5 ?>3H@B>/1@B@35 (A.D. 8!+  :  !/H1?Bµ3) 03/ 4 4>/X17@/45 RS4735 3A;/047IX;/ 
@47 D>174, ;7F 4/ ?/30EµR7H;/5 373A3>IH@37@3/ 3A1 µI3 03µAW2B. )@B7 A>RSB B 
4/0474µI3 9;G>;I@3/ 1@/ ;/H<>D;@3/ H; A;>I4?4 WU;HB5 1@37 @4 8039R>/H@4 !97/01 
+>4V17 A3>4EH/RX;/ µ;IGHB C/3 ?W4 HE7;D1µ;73 @>IµB73. &/ 4/0474µ/04I 0W024/ 
?/3U<>4E7 µ;@3SW @4E5 H@B D>47/0: ?/R>0;/3 03/ H@B7 <7@3HB @G7 ?/30EµR7H;G7 @G7 
;A/µ<>4E5 ?;/0@F7 4/0474µ/0:5 ?>3H@B>/1@B@35.   
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03/ H@B7 A3C01Hµ/3 4/0474µI3.  
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)@B7 4EHI3, 1µG5, 4/ A42/@/0<5, A>40;/µ<74E 73 G>/µRH4E7 03/ 73 ; µU37IH4E7 @47 
37@I0@EA4 A4E <D4E7 H@/5 4/0474µI;5, D>;/RX47@3/ <73 ;W24C4 ?/RH@Bµ3 @4 4A4I4 µA4>;I  
73 A>4H?/4>/H@;I H; A<7@; <@B, µ;  =RHB @B µ;2<@B A>4BC4Wµ;7G7 37@IH@4/DG7 
03@3H@RH;G7. &/  A42/@/04I 03/ 0E=;>7B@/04I D;/>/Hµ4I ?;7 A><A;/ 73 0>I747@3/ Rµ;H3, 
039F5 4 Rµ;H45 37@I0@EA45 HAR7/3 HEµAIA@;/ µ;  @47 A>3Cµ3@/01 37@I0@EA4, 4 4A4I45 
0R7;/ @B7 ; µUR7/H: @4E H; =R945 D>174E.  

!A/A2<47, 93 A><A;/ 73 @47/H@;I 1@/ 4 4/0474µ/015 0W0245 93 30424E9:H;/ 74µ4@;2;/30R 
123 @3 H@R?/3 (37R03µTB, 04>EU:, WU;HB, =R945) DG>I5 73 µA4>;I 037;I5 73 @4 3A4@><T;/ 
µ30>4A>19;Hµ3. J  4µ324A4IBHB @G7 4/0474µ/0F7 0W02G7 A><A;/ 73 ;I73/ 4 H@1D45 @1H4 
@G7 74µ/Hµ3@/0F7 1H4 03/ @G7 0E=;>7B@/0F7 3>DF7. !A4µ<7G5, 4/ %;7@>/0<5 (>RA;X;5 
03/ 4/ %E=;>7:H;/5 ?; 93 A><A;/ 73 ?>4E7 µ;  @<@4/4 @>1A4 FH@; 73 3A4@><A4E7 @4 
;7?;D1µ;74 WU;HB5. 87@/0;/µ;7/015 @4E5 H04A15 A><A;/ 73 ;I73/ B @3D;I3 4µ324A4IBHB 
@G7 A>4=2BµR@G7 A4E ;A/U<>;/ B WU;HB 03/ B H@3?/30: ;AR74?45 H@B7 37R03µTB 
A>4G9F7@35 µ30>4A>19;Hµ3 µI3 374?/0: @RHB @B5 4/0474µ/0:5 ?>3H@B>/1@B@35 µ;  123 
@3 9;@/0R ;A30124E93 C/3 @B7 04/7G7I3. [@37 µ/3 4/0474µI3 ;/H<29;/ H; A;>I4?4 WU;HB5, 
4 H@1D45 ;I73/ µ;@R @B7 42402:>GHB @B5 A;>/1?4E 3E@:5, B Rµ;HB ;/H3CGC: H@4 H@R?/4 
@B5 37R03µTB5, µ;  @B7 1H4 @4 ?E73@1 µ/0>1@;>B A3>3µ47: H@4 =R945 @4E 4/0474µ/04W 
0W024E. LH@1H4, B /H@4>I3 <D;/ ?;IS;/ 1@/ 4/ 2R945 D;/>/Hµ4I @G7 ;A4A@/0F7 3>DF7 µA4>;I 
73 4?BC:H4E7 H@B7 A3>3@;@3µ<7B A3>3µ47: µ/35 ;CDF>/35 4/0474µI35 (A.D. $3AG7I3 Ð 
.3 µ<7B ?;03;@I3) :  03/ A3C01Hµ/35 4/0474µI35 (A.D. .>B µ3@44/0474µ/0:  0>IHB 2007) 
H@4 =R945 @4E 4/0474µ/04W 0W024E ?Bµ/4E>CF7@35 @/5 A>4ZA49<H;/5 C/3 @B7 ;IH4?4 H@B 
?I7B ;715 U3W24E 0W024E. 
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)@4 )D: µ3 2 A;>/C>RU;@3/ 4 U3W245 0W0245 A4E µA4>;I 73 ?Bµ/4E>C:H;/ B A3>3@;@3µ<7B 
A3>3µ47: µ/35 4/0474µI35 H@4 =R945 @4E 4/0474µ/04W 0W024E :  322/F5 H; A3>3@;@3µ<7B 
WU;HB. +3>3@B>4Wµ;  1@/ B 37;S<2;C0@3 D323>: 74µ/Hµ3@/0: 03/ ?Bµ4H/474µ/0:  A42/@/0: 
4?BC;I @3 74/040E>/R 03/ @/5 ;A/D;/>:H;/5, H; EA;>03@37R2GHB 03/ EA;>?37;/Hµ1.  
873A1U;E0@3 4/ 03@3732G@<5 4?BC4W7@3/ H; 04>;Hµ1 03/ 3>DIX4E7 73 µ;/F74E7 @B7 
03@37R2GHB. J  µ;/Gµ<7B 03@37R2GHB 4?BC;I  µ;  @B H;/>R @B5 H; µ;IGHB @G7 ;H1?G7 C/3 
@/5 ;A/D;/>:H;/5, A;>/4>/Hµ1 @G7 ;A;7?WH;G7 03/ µ;IGHB H@3?/30R @G7 9<H;G7 ;>C3HI35. 
& 0W0245 3E@15 HE7;DIX;/ <G5 1@4E @4 A>1=2Bµ3 >;EH@1@B@35 ;A;0@;I7;@3/ 03/ H@/5 
;A/D;/>:H;/5. &/ ;A/D;/>:H;/5, H@B HE7<D;/3, 3?E73@4W7 73 ;S4U2:H4E7 @3 ?R7;/R @4E5 03/ 
4/ ;A;7?E@<5 03/ A/H@G@<5 A3W4E7 73 H@B>IX4E7 @/5 ;A/D;/>:H;/5 µ;  3A4@<2;Hµ3 A422<5 
3A1 3E@<5 73 4?BC4W7@3/ H; A@FD;EHB. [23  3E@R ;7@;I74E7 @4 A>1=2Bµ3 @G7 /?/G@F7 µ;  
3A4@<2;Hµ3 4/ 04/7G7/0<5 373@3>3D<5 73 3A4@;24W7 @47 ;A1µ;74 0>I04 @B5 32EHI?35 @4E 
U3W24E 3E@4W 0W024E.  
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(4  A>1=2Bµ3 @B5 <22;/TB5 >;EH@1@B@35 03@R @47 U3W24 0W024 373A1U;E0@3 ;A;0@;I7;@3/ 
03/ H@/5 (>RA;X;5. )@4 )D: µ3 3 A3>3@B>4Wµ;  1@/ B 3?E73µI3 ;2<CD4E @4E 0/7?W74E 
>;EH@1@B@35 3A1 @/5 (>RA;X;5 4?BC;I @4E5 03@39<@;5 H@B7 3A1HE>HB @G7 03@39<H;F7 
@4E5 3A1 0RA4/;5 3A1 3E@<5, 039F5 3?E73@4W7 73 ; µA/H@;E@4W7 @3 /?>Wµ3@3 ;0;I73 A4E 
?;7 2;/@4E>C4W7 µ;  03717;5 03/ 1>4E5 A4E ?/3HU32IX4E7 @B7 3HUR2;/3 @G7 0;U323IG7 
@4E5. &/ µ<@4D4/ µ;  @B H;/>R @4E5 AG24W7 µ3X/0R @/5 µ;@4D<5 @4E5 µ;  3A4@<2;Hµ3 B 
0;U323/4A4IBHB 73 03@30>Bµ7IX;@3/. L5 ;A30124E94, @4 (>3A;X/01 HWH@Bµ3 01=;/ @3 
1>/3 HE73223CF7 @4E µ;  @/5 A>4=2Bµ3@/0<5 @>RA;X;5, µ;  3A4@<2;Hµ3 @4 A>1=2Bµ3 
>;EH@1@B@35 73 ?/4C0F7;@3/. &/ ;A;7?E@<5 @G7 4µ424C/30F7 ;0?1H;G7 (> 3A;XF7, 3A1-
;A;7?W4E7 03/ EAR>D;/ A2:>B5 3?E73µI3 ;2<CD4E @4E 0/7?W74E >;EH@1@B@35. );  3E@1 @4 
HBµ;I4 4/ ;A4A@/0<5 3>D<5 4U;I24E7 73 A3><µ=4E7 A>40;/µ<74E 73 A>4H@3@<T4E7  124E5 
@4E5 ; µA2;01µ;74E5 (03@39<@;5, A/H@G@<5, µ;@1D4E5, ;A;7?E@<5, (>RA;X;5).  
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&/ (>RA;X;5 3A4@;24W7 @B7 0/7B@:>/4 ?W73µB @B5 4/0474µI35 3U4W A3>;µ=R2247@3/ H; 
4A4/3?:A4@; 4/0474µ/0:  ?>3H@B>/1@B@3 03/ G5 ;0 @4W@4E ?/3?>3µ3@IX4E7 <737 0>IH/µ4 
>124 H@/5 ;0RH@4@; 4/0474µ/0<5 0>IH;/5. +>40;/µ<74E 73 3A4U;WC47@3/ U3/71µ;73 1AG5 
B A>1HU3@B D>Bµ3@44/0474µ/0:  0>IHB, 4/ (>RA;X;5 H; HE7;>C3HI3 AR7@3 µ;  @/5 ;A4A@/0<5 
3>D<5 4U;I24E7 73 373A@WHH4E7 ;>C32;I3 @3 4A4I3 93 @4E5 ;A/@><A4E7 73 3A4U;WC4E7 @B 
D4>:CBHB ?37;IG7 :  @B7 A>3Cµ3@4A4IBHB ;A;7?WH;G7 ETB24W 0/7?W74E, A4E 93 
µA4>4WH37 73 @4E5 ?Bµ/4E>C:H4E7 A>1=2Bµ3 H@B7 039Bµ;>/7:  @4E5 2;/@4E>CI3 :  301µ3 
03/ 73 @/5 4?BC:H4E7 H@B D>;404AI33.  

 

                                                
3 Ο Thomas Sowell (Upside Down Economics, Hoover Institute, 2009) προκειµένου να τονίσει τον ρόλο των 
εποπτικών αρχών σε µια κρίση αναφέρει χαρακτηριστικά ότι µε βάση τον ειδικό νόµο Community Reinvestment 
Act του 1977, η λιγότερο ριψοκίνδυνη και περισσότερο επικερδής τραπεζική επιχείρηση στην Αµερική, τα 
στεγαστικά δάνεια, έγινε Çσάκος µε φασόλιαÈ. Το ουσιαστικό σκεπτικό του νόµου υπήρξε πως οι γραφειοκράτες 
και οι πολιτικοί γνώριζαν καλύτερα από τους τραπεζίτες και τους ειδικούς στη στεγαστική πολιτική σε ποιους 
και πως έπρεπε να εκδίδονται δάνεια τέτοιας µορφής. Η ουσία του νόµου ήταν η υποχρέωση των τραπεζών να 
δίνουν δάνεια ανεξάρτητα από εγγυήσεις και την οικονοµική επιφάνεια των ενδιαφεροµένων δανειοληπτών. 
Στα µέσα της δεκαετίας του Õ90 το H.U.D., Department of Housing and Urban Development, επέβαλε στους 
δανειστές (Τράπεζες και Στεγαστικές Εταιρίες) την υποχρέωση να αποδεικνύουν µε στοιχεία πως ήσαν απόλυτα 
συνεπείς στις παραπάνω διατάξεις του νόµου. Αυτό που απαιτούσε το Υπουργείο Οικισµού (H.U.D) ήταν 
αποδείξεις πως δάνεια χορηγούνταν σε χαµηλών και µεσαίων εισοδηµάτων δικαιούχους στο ύψος που το 
κράτος απαιτούσε ακόµη κι αν αυτό επέβαλε την εφαρµογή κριτηρίων Çκαινοτοµικών και αρκετά ελαστικώνÈ. 
Μάλιστα οι αρχές (της υποτιθέµενα ανεξέλεγκτης κι ασύδοτης αγοράς) άρχισαν να ασκούν αγωγές κατά των 
ιδρυµάτων που ενέκριναν δάνεια σε λευκούς υψηλών εισοδηµάτων αντί για την δανειοδότηση µαύρων χαµηλών 
εισοδηµάτων ακόµη και άνευ εγγυήσεων. Η πορεία από εκεί και κάτω προς την οικονοµική καταστροφή δεν 
ήταν δύσκολη. Τα δάνεια αυτά είχαν έµµεσα την εγγύηση των ελεγκτικών µηχανισµών του κράτους (Federal 
Agency for Housing Enterprise Oversight). Oι επενδυτικές τράπεζες τα ενέταξαν στα χρηµατοπιστωτικά τους 
προϊόντα και άρχισαν να τα πωλούν σε ολόκληρη σχεδόν την υφήλιο σαν εγγυηµένου περίπου εισοδήµατος. 
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)@4 HD:µ3 4 3A;/047IX;@3/ 4 @>1A45 µ;  @47 4A4I4 4/ ;A4A@/0<5 3>D<5 µA4>4W7, µ;  
;2;CD1µ;7B D32R>GHB @B5 74µ/Hµ3@/0:5 A42/@/0:5 03/ ;7IHDEHB @B5 ?Bµ4H/474µ/0:5 
A42/@/0:5, 73 A3><µ=4E7 H@4 04µ=/01 ;0;I74 HBµ;I4 @4E U3W24E 0W024E 1A4E 
?Bµ/4E>C;I@3/ A>1=2Bµ3 >;EH@1@B@35 03/ 73 3A4@><T4E7 @B7 ?/RDEH: @4E H; 42102B>B 
@B7 4/0474µI3. J  ;7IHDEHB @G7 A>4=2Bµ3@/0F7 ;A/D;/>:H;G7 03/ /?/G@F7 ;7@15 ;715 
9;Hµ/04W A23/HI4E A4E ?/3HU32IX;/ @B7 3HUR2;/3 @G7 D>BµR@G7 @G7 U4>424C4Wµ;7G7, 
HEµ=R22;/ H@B µ;IGHB @B5 37;>CI35, H@B7 ;7IHDEHB @B5 ; µA/H@4HW7B5 @G7 A/H@G@F7 03/ 
;A;7?E@F7 ?Bµ/4E>CF7@35 A;>3/@<>G >;EH@1@B@3, 039F5 03/ H@B7 @17GHB @B5 
03@37R2GHB5. 8A4@<2;Hµ3 ;I73/ B 3WSBHB @G7 ;H1?G7 03/ @G7 0;>?F7 @G7 ;A/D;/>:H;G7 
03/ B @>4U4?1@BHB 7<G7 ;A;7?WH;G7 µ;  ;A30124E94 @B7 ?Bµ/4E>CI3 7<G7 9<H;G7 
;>C3HI35 03/ @B µ;IGHB @B5 37;>CI35.  
 
';  =RHB @B 9;G>I3 @G7 4/0474µ/0F7 0W02G7 93 EAR>S;/ 373A1U;E0@3 0RA4/3 H@/Cµ:  
WU;HB, @B7 4A4I3 A><A;/ 73 ;A/@><T4E7 4/ ;A4A@/0<5 3>D<5 FH@; 73 0R7;/ @B7 ; µUR7/H: 
@B5 µ;  :A/4 @>1A4. +>40;/µ<74E 73 µ;/G9;I B <7@3HB @B5 ;0RH@4@; WU;HB5 03/ B A3>3µ47: 
H@4 H@R?/4 @B5 0RµTB5 73 ;I73/ A;>/4>/Hµ<7B, 93 A><A;/ 73 23µ=R747@3/ µ<@>3 03/ 03@R 
@B ?/R>0;/3 @B5 4/0474µ/0:5 37RA@ESB5. &/ ;A4A@/0<5 3>D<5 ?;7 93 A><A;/ H; 03µI3 
A;>IA@GHB 73 ;UBHEDRX4E7 03@R @/5 A;>/1?4E5 4/0474µ/0:5 37RA@ESB5 µ;  @B7 3/@/424CI3 
1@/ 3A1 @B H@/Cµ:  A4E 124/ ;I73/ /0374A4/Bµ<74/ ?;7 EAR>D4E7 03/ A>4=2:µ3@3. (3  
A>4=2:µ3@3 EAR>D4E7 03/ 373A@WHH47@3/ H@3?/30R <G5 @B H@/Cµ:  A4E CI747@3/ 37@/2BA@R 
03/ @1@; ;I73/ ?WH0424 73 37@/µ;@GA/H@4W7. 87@/0;/µ;7/015 H04A15 @G7 0E=;>7:H;G7 
A><A;/ 73 ;I73/ B HEC0>R@BHB @B5 03@37R2GHB5 A>40;/µ<74E 73 µB7 A3>4EH/3H@;I 
ÇA3>R24CB ;EU4>I3È (Çirrational exuberanceÈ). & H04A15 3E@15 µA4>;I 73 
A>3Cµ3@4A4/B9;I µ;  HEC0>3@Bµ<7B 3WSBHB @G7 ;A;7?WH;G7 03@R @B ?/R>0;/3 @B5 
37RA@ESB5 @B5 4/0474µI35 µ<HG HU/0@:5 74µ/Hµ3@/0:5 A42/@/0:5 03/ HEC0>3@Bµ<7B5 
?Bµ4H/474µ/0:5 A42/@/0:5. 
 
8SIX;/ 73 373U;>9;I 03/ @4 A>1=2Bµ3 @4E H@3H/µ4A2B9G>/Hµ4W, A4E 3A4@;2;I µ/3 
/?/3I@;>B A;>IA@GHB 03@R @B7 4A4I3 4/ ;A4A@/0<5 3>D<5 3?E73@4W7 73 2R=4E7 µ<@>3 @3 
4A4I3 93 µA4>4WH37 73 ?/4>9FH4E7 @B7 03@RH@3HB. & H@3H/µ4A2B9G>/Hµ15 ;I73/ 4 
HE7?E3Hµ15 ETB24W A2B9G>/Hµ4W, D3µB2:5 37RA@ESB5 03/ ETB2:5 37;>CI35. (4  
U3/71µ;74 3E@1 <D;/ 0R7;/ @B7 ; µUR7/H: @4E H; ?/RU4>;5 0>IH;/5 03/ A>4032;I@3/ 03@R 
0W>/4 21C4 3A1 @/5 ETB2<5 @/µ<5 H@/5 A>F@;5 W2;5. &/ ;A/D;/>:H;/5, ?;?4µ<7G7 @G7 
ETB2F7 @/µF7 H@/5 A>F@;5 W2;5, 373C0RX47@3/ 73 ;23@@FH4E7 @B7 A3>3CGC:, 73 
3ES:H4E7 @/5 @/µ<5 H@3 A>4V17@3 03/ 73 A>4=4W7 H@/5 373C03I;5 3A42WH;/5 C/3 @B7 
;A/=IGH: @4E5. );  A;>/1?4E5 0>IH;G7 EAR>D;/ A/9371@B@3 3WSBHB5 @G7 @/µF7 @G7 A>F@G7 
E2F7 039F5 ?Bµ/4E>C4W7@3/ A>4H?40I;5 H@4E5 ;A;7?E@<5 1@/ 4/ A>F@;5 W2;5 93 
373@/µB94W7 3µ<HG5 µ;  @B7 <S4?4 @B5 4/0474µI35 3A1 @4 H@R?/4 @B5 WU;HB5 03/ @B7 
;IH4?1 @B5 H@4 H@R?/4 @B5 37RA@ESB5. &/ µ3X/0<5 @4A49;@:H;/5 H; A>F@;5 W2;5 µ;  @B7 
A>4H?40I3 1@/ 93 AR>4E7 3SI3 H@4 A>4H;D<5 ?/RH@Bµ3 µA4>;I 73 4?BC:H4E7 H; ;0@1S;EHB 
@G7 @/µF7 @4E5 µ;  3A4@<2;Hµ3 µ/3 4/0474µI3 73 4?BCB9;I H@4 U3/71µ;74 @4E 
H@3H/µ4A2B9G>/Hµ4W. )@4 HBµ;I4 3E@1 4/ ;A4A@/0<5 3>D<5 <D4E7 EA4D><GHB 73 
?/3UE2RS4E7 @/5 @/µ<5 @G7 A>F@G7 E2F7 3A1 @4E5 0;>?4H01A4E5 03/ 73 HEµ=R224E7 H@B7 
4µ32:  µ;@R=3HB 3A1 @B7 A;>I4?4 @B5 EU<H;G5 H@B7 A;>I4?4 @B5 4/0474µ/0:5 37RA@ESB5.    
 
&/ 3223C<5 H@B7 A42/@/0: @G7 ;A/@40IG7 :  @B7 A4H4@/0: D32R>GHB (quantitative easing), 
A4E HE7/H@4W7 @B7 74µ/Hµ3@/0: A42/@/0:, 039F5 03/ 3A4URH;/5 HD;@/0R µ;  ?Bµ1H/;5 
?3AR7;5 03/ @3 0>3@/0R <H4?3 µ<HG U4>424CI35, A4E HE7/H@4W7 @B ?Bµ4H/474µ/0:  
A42/@/0:, 93 A><A;/ 73 CI747@3/ µ;  :A/4 @>1A4 03/ H@3?/30R, ;A/@><A47@35 µ;CR23 D>47/0R 
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?/3H@:µ3@3 37Rµ;H3 H; 0R9; 0I7BHB 03/ 23µ=R747@35 EA1TB 03/ @B7 322B2;AI?>3HB 
µ;@3SW 74µ/Hµ3@/0:5 03/ ?Bµ4H/474µ/0:5 A42/@/0:5. 87 4/ ;A4A@/0<5 3>D<5 ?;7 
?;Hµ;W47@3/ C/3 ?Bµ4H/474µ/0:  ;SECI37HB A3>R22B23 µ;  @B7 1A4/3 74µ/Hµ3@/0: A42/@/0: 
30424E94W7, @1@; EAR>D;/ 4 0I7?E745 B 4/0474µ/0:  0>IHB 73 µ;@3@>3A;I H; 
?Bµ4H/474µ/0:  0>IHB. );  0R9; A;>IA@GHB A><A;/ 73 A>4=2<A;@3/ 03/ @4 D>47/01 ?/RH@Bµ3 
A4E ;I73/ 3A3>3I@B@4 C/3 @B7 3U4µ4IGHB @G7 A42/@/0F7 A>40;/µ<74E 3E@<5 73 3A4U<>4E7 
9;@/0R 3A4@;2<Hµ3@3 C/3 @B7 04/7G7I3. )@4 HBµ;I4 3E@1 93 A><A;/ 73 @47/H@;I 1@/ B 
D>47/0: H@/Cµ:  A4E 93 ;A/2;C;I C/3 73 ;U3>µ4H@;I µ/3 A42/@/0:, 4 HE7?E3Hµ15 @B5 µ;  
R22;5 A42/@/0<5 039F5 03/ @4 D>47/01 ?/RH@Bµ3 A4E 93 3U/;>G9;I C/3 @B7 3U4µ4IGH: @B5 
93 0>I74E7 37 @;2/0R B A42/@/0: 3E@: 93 ;A/U<>;/ 9;@/0R :  3>7B@/0R 3A4@;2<Hµ3@3 C/3 @B 
04/7G7I3.     

)EµA;>3Hµ3@/0R, 4/ ?4µ/0<5 3223C<5 A4E ;ID37 2R=;/ DF>3 03/ 4?:CBH37 H@B7 @;2;E@3I3 
A3C01Hµ/3 D>Bµ3@44/0474µ/0:  0>IHB 039/H@F7@35 3A3>3I@B@B @B7 3739;F>BH: @4E5 
;I73/ 4/ A3>30R@G: 

3) (4  0>R@45 3A1 @B7 ?;03;@I3 @4E 1980 03/ <A;/@3 (µ;  @B7 4/0474µ/0:  A42/@/0: @4E 
A>4<?>4E Reagan Ð Reaganomics) ;ID; 3A4H@3H/4A4/B9;I 3A1 @47 >124 @4E 
9;µ3@4UW2303 @B5 04/7G7I35. !I73/  373C03I4 @4 0>R@45 73 HEµµ;@<D;/ µ<HG @B5 DR>3SB5 
3EH@B>F7 03717G7 ?/;S3CGC:5 03/ ;2<CD4E @B5 4/0474µ/0:5 ?>3H@B>/1@B@35 H@3 A23IH/3 
@B5 A3C04Hµ/4A4IBHB5, FH@; 73 ?/3HU32IX;@3/ @4 µ30>4A>19;Hµ4 04/7G7/01 HEµU<>47. 
6;  HE7IH@3@3/ GH@1H4 73 37323µ=R7;/ ;A/D;/>Bµ3@/0<5 ?>3H@B>/1@B@;5. 

=) J  <7@47B 373?/374µ:  ;/H4?:µ3@45 03/ A24W@4E H@B7 4A4I3 4?:CBH; B µ;CR2B 
HEµAI;HB @4E 01H@4E5 ;>C3HI35, H; HE7?E3Hµ1 µ;  @B ?/3µ1>UGHB 42/C4AG2/30F7 
03@3H@RH;G7 H@/5 3C4><5, ;ID; G5 µ30>4A>19;Hµ4 3A4@<2;Hµ3 @B µ;IGHB @B5 
03@37R2GHB5 03/ 03@Õ ;A<0@3HB @B5 A3>3CGC:5. N/3 @B7 3A4@>4A: µ;2247@/0F7 0>IH;G7 
93 A><A;/ 73 03@3=R22;@3/ A>4HAR9;/3 37 1D/ ;SR2;/TB5, Rµ=2E7HB5 3E@:5 @B5 
03@RH@3HB5.  

C) J  ?Bµ/4E>CI3 42/C4AG2/30F7 03@3H@RH;G7 H; =R>45 @4E A2:>4E5 37@3CG7/Hµ4W H@B7 
4A4I3 4?:CBH; B ?/3>0:5 3WSBHB @4E µ;C<94E5 @G7 ;A/D;/>:H;G7,  ;ID; G5 3A4@<2;Hµ3 
@B7 4/0474µ/0:  ;A/=R>E7HB @B5 04/7G7I35 A4E A>4:29; 3A1 @B7 ;A/=42: 3?/03/421CB@3 
µ;CR2G7 A;>/9G>IG7 0<>?4E5 ;7 µ<>;/ 21CG 03/ @4E ETB24W 01H@4E5 A3>3CGC:5 @G7 
42/C4AG2IG7. 

?) J  EA;>=42/0: 03@37R2GHB 4?:CBH; H; µB 4>9424C/0: ;0µ;@R22;EHB @B5 CB5 03/ H; 
321C/H@B HA3@R2B @G7 UEH/0F7 A1>G7, EA4=39µIX47@35 @4 UEH/01 A;>/=R2247 03/ 
039/H@F7@35 @B7 4A4/3?:A4@; 4/0474µ/0:  37RA@ESB µ30>4A>19;Hµ3 µB =/FH/µB 
(unsustainable). L5 ;0 @4W@4E, 93 A><A;/ 73 @;94W7 A;>/4>/Hµ4I 03/ 73 9;Hµ49;@B94W7 
3EH@B>R A23IH/3 2;/@4E>CI35 @G7 ;A/D;/>:H;G7, A>40;/µ<74E 73 EAR>D;/ µI3 3;/U1>45 
37RA@ESB 03/ 73 3A4U;ED9;I B 4A4/3?:A4@; 0>IHB A4E 93 A>4<29;/ 3A1 @B XBµ/R H@4 
UEH/01 A;>/=R2247 03/ H@4E5 A1>4E5 A4E 37@24Wµ;  3A1 3E@1. 
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3. )M#*B&B!NBM%  BMB(&'  
 
J  <>;E73 C/3 @B7 37@/µ;@FA/HB D>Bµ3@44/0474µ/0F7 0>IH;G7, A3>1@/ <D;/ 373U4><5 H@47 
#3E@/2/301 02R?4, ;7@4W@4/5 @4 µ;C32W@;>4 ;W>45 3E@:5, 3U4>R @47 (>3A;X/01 02R?4, 
0391@/ 4/ @>RA;X;5 3A4@;24W7 @47 30>4CG7/3I4 2I94 @B5 4/0474µI35 0R9; DF>35, 03/ 03@Õ 
;A<0@3HB, H@B HBµ;>/7:  ;A4D: @B5 A3C04Hµ/4A4IBHB5, 4/ @>RA;X;5 HE7/H@4W7 @3 9;µ<2/3 
@B5 A3C01Hµ/35 4/0474µI35. J  4EHI3 @B5 @>3A;X/0:5 A>30@/0:5 ;I73/ B ?/3D;I>/HB @G7 
H@4/D;IG7 ;7;>CB@/04W 03/ A39B@/04W (ALM  Ð Asset - liability  management). &/ ;0RH@4@; 
0>IH;/5 H@47 D>Bµ3@4A/H@G@/01 @4µ<3 <D4E7 37@I0@EA4 H@B >;EH@1@B@3 03/ @B7 
0;>?4U4>I3 @G7 (>3A;XF7. )04A15 0R9; (>RA;X35 ;I73/ H@4 ?/01 @B5 µ/0>44/0474µ/01 
;AIA;?4 73 03@3U<>;/ 73 ;S4>9424C:H;/ 03@R @47 032W@;>4 ?E73@1 @>1A4 @B ?/3D;I>/HB 
@G7 H@4/D;IG7 @4E ;7;>CB@/04W 03/ A39B@/04W @B5. J  4>9424C/0: ?/3D;I>/HB 4?BC;I µ;  @B 
H;/>R @B5 H@B7 ;23D/H@4A4IBHB @4E 0/7?W74E D>;404AI35 03/ <D;/ G5 H@1D4 @B 
µ;C/H@4A4IBHB @G7 0;>?F7. )@4/D;I3 03/ 3A4@;2<Hµ3@3 @B5 <>;E735 H@47 @>3A;X/01 
02R?4 µA4>4W7 73 ;U3>µ4H@4W7 0R22/H@3 03/ H@47 73E@/2/301 02R?4.  
 
J  =/=2/4C>3UI3 03/ B A>4C;7<H@;>B <>;E73 373U4>/0R µ;  03@3H@RH;/5 37@/µ;@FA/HB5 
D>Bµ3@44/0474µ/0F7 0>IH;G7, ;I73/ A24WH/3, 039F5 A4224I ;A/H@:µ47;5, 4/0474µ421C4/ 
03/ µ39Bµ3@/04I <D4E7 373A@WS;/ ?/RU4>3 µ47@<23 C/3 @B7 A>4H@3HI3 @G7 ;A/D;/>:H;G7 
@1H4 @4E D>Bµ3@44/0474µ/04W 1H4 03/ @4E #3E@/2/304W 02R?4E. +3>R22B23 µ;  @B7 
37RA@ESB µ;91?G7 03/ 9;G>/F7, @4 9;Hµ/01 A23IH/4 373A@EHH1@37 A;>3/@<>G, 
;/HRC47@35 7<4E5 71µ4E5 03/ 03717;5 (*3H/2;I3 $$, 03717;5 C/3 @B7 @/@24A4IBHB H@4/D;IG7 
@4E ;7;>CB@/04W, 74µ/01 A23IH/4 A4E ?/<A;/ @3 A3>RCGC3 Ð ?4µBµ<73 D>Bµ3@44/0474µ/0R 
A>4V17@3 02A.) 03/ ;793>>W747@35 @B7 ;S<2/SB @B5 ?/;974W5 (>3A;X/0:5 A>30@/0:5. (<245, 
4/ ?/RU4>;5 0>IH;/5 H@47 D>Bµ3@4A/H@G@/01 @4µ<3 A4E 3U4>4WH37 µ; µ47Gµ<7;5 DF>;5 :  
@4 HW7424 @B5 A3C01Hµ/35 4/0474µI35 A3>;ID37 µ;  @B H;/>R @4E5 4EH/3H@/0R µ39:µ3@3 
373U4>/0R µ;  @B 9G>R0/HB @G7 ;A/D;/>:H;G7 <737@/ C;7/01@;>G7 4/0474µ/0F7 0/7?W7G7.  
 
+3>30R@G, A3>3@I9;@3/ HE74A@/0R @4 A;>/;D1µ;74 =3H/0F7 ;>;E7F7 A4E <C/737 H; 3E@: 
@B7 A;>/4D:. &/ <>;E7;5 3U4>4W7: 
 
1.';91?4E5  C/3 @B ?/3D;I>/HB @G7 H@4/D;IG7 ;7;>CB@/04W 03/ A39B@/04W (ALM  Ð Asset - 
liability  management).  
 
2.6/;7<>C;/3 @;H@ 37@4D:5 (stress tests) µ;  @3 4A4I3 ?/3A/H@F7;@3/ 03@R A1H4 µI3 
;A/D;I>BHB ;I73/ /037: 73 37@<S;/ H; µI3 ;7?;D1µ;7B ;A/?;I7GHB @B5 4/0474µI35 (WU;HB).  
 
3.\>;E73  @B5 ;AI?>3HB5 @B5 ;S<2/SB5 @G7 µ30>44/0474µ/0F7 A3>3C17@G7 µ<HG @B5 
A4>;I35 µ30>44/0474µ/0F7 ?;/0@F7 H@B7 ;A/µ<>4E5 ;S<2/SB ;A/D;/>:H;G7 03/ ;/?/01@;>3 
(>3A;XF7 03/ #3E@/2/30F7 ;A/D;/>:H;G7. 
 
4.!S<@3HB @G7 71µG7 03/ 03747/HµF7 A4E ?/<A4E7 @B 2;/@4E>CI3 (>3A;XF7, #3E@/2/30F7 
03/ 24/AF7 ;A/D;/>:H;G7.   
 
O Pyle (1971) H; <>;E73 A4E ?/;S:C3C; H@4 +37;A/H@:µ/4 Berkeley 37<A@ES; <73 H@3@/01 
(7@;@;>µ/7/H@/01) µ47@<24, µ;  @4 4A4I4 4/ (>RA;X;5 µA4>4W7 73 0394>IX4E7 @3 1>/3 @G7 
H@4/D;IG7 @4E ;7;>CB@/04W 03/ A39B@/04W A4E 9<24E7 73 ?/3@B>4W7 (Asset Liability  
Management). (4  µ;/47<0@Bµ3 @B5 <>;E735 3E@:5 ;I73/ 1@/ @4 µ47@<24 23µ=R7;/ EA1TB 
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@4E µ174 @4 0I7?E74 @4E D3>@4UE230I4E DG>I5 73 HE7EA424CIX;/ @B C;7/01@;>B 
3=;=3/1@B@3 A4E D3>30@B>IX;/ A3>RC47@;5 H@4 µ/0>44/0474µ/01 03/ µ30>44/0474µ/01 
A;>/=R2247, 1AG5 ;I73/ B HE732230@/0: ?>3H@B>/1@B@3, @3 HE732230@/0R 01H@B 03/ R223 
HE73U: H@4/D;I3.     
 
&/ Kusy 03/ Ziemba (1986) 37<A@ES37 <73 µ47@<24 A4E H@4D;W;/ H@B7 4>9424C/0: 
?/3D;I>/HB @G7 H@4/D;IG7 ;7;>CB@/04W / A39B@/04W (>3A;XF7. 6;?4µ<7B5 @B5 
3=;=3/1@B@35 H@/5 D>Bµ3@/0<5 >4<5, H@4 01H@45 D>:µ3@45 (cost of funds) 03/ H@B 
0;U323/30: 3A1?4HB (ROI) µ/3 @>RA;X3 4U;I2;/, 03@R @B ?/3D;I>/HB @G7 H@4/D;IG7 
;7;>CB@/04W 03/ A39B@/04W, 73 0394>IH;/ @B =<2@/H@B 37324CI3 µ;@3SW 0/7?W74E, 
3A1?4HB5 03/ >;EH@1@B@35. 87<A@ES37 <73 A42W-A;>/4?/01 (multi-period) H@4D3H@/01 
C>3µµ/01 µ47@<24 ÇALM È A4E A;>/23µ=R7;/ @3 =3H/0R 9;Hµ/0R, 74µ/0R, 
D>Bµ3@44/0474µ/0R H@4/D;I3 039F5 03/ A3>RC47@;5 A4E 0394>IX4E7 @B7 @>3A;X/0: 
A42/@/0:, 23µ=R747@35 EA1TB @B7 3=;=3/1@B@3 03/ @B7 3HE7<D;/3 A4E µA4>;I 73 
D3>30@B>IX;/ 3E@R @3 H@4/D;I3. (4  µ47@<24 3E@1 EA424CIX;/ µ;  /0374A4/B@/0: 30>I=;/3 
@B7 4>9: ?/3D;I>/HB @G7 H@4/D;IG7 ;7;>CB@/04W 03/ A39B@/04W. (3  3A4@;2<Hµ3@3 <?;/S37 
1@/ @4 HEC0;0>/µ<74 µ47@<24 ?/3D;I>/HB5 ÇALM È ;I73/ 9;G>B@/0R 03/ 2;/@4E>C/0R 
37F@;>4 3A1 @4 37@IH@4/D4 3A12E@4 7@;@;>µ/7/H@/01 C>3µµ/01 µ47@<24 
A>4C>3µµ3@/Hµ4W, DG>I5 B ;U3>µ4C: @4E 73 <D;/ A;>/HH1@;>;5 3A3/@:H;/5.         
 
& Santomero (1984), 039BCB@:5 D>Bµ3@44/0474µ/0F7 H@4 +37;A/H@:µ/4 Wharton @B5 
Pennsylvania, 3732W47@35 @B7 <G5 @1@; =/=2/4C>3UI3 HD;@/0R µ;  @3 µ47@<23 @>3A;XF7, 
3S/421CBH; @B 9;G>4Wµ;7B G5 =<2@/H@B @>3A;X/0: A>30@/0:. J  <>;E73 
A>3Cµ3@4A4/:9B0; H; ;71@B@;5 1A4E 3732W;@3/ 0R9; ;A/µ<>4E5 A>1=2Bµ3 03/ A>4@;I7;@3/ 
03/ 4 @>1A45 37@/µ;@FA/HB5. J  <>;E73 ?;7 30424E9;I 0RA4/3 D>47/0: HE7<D;/3, 039F5 
µ; µ47Gµ<74/ A>4=2Bµ3@/Hµ4I 3A4?;/07W4E7 H@B A>RSB @3 4EH/3H@/0R XB@:µ3@3 A4E 
4?BC4W7 H; µ/3 =<2@/H@B @>3A;X/0: A>30@/0:. LH@1H4, A>10;/@3/ C/3 µ/3 HA4E?3I3 <>;E73 
A4E ;S<2/S; A>4BC4Wµ;7;5 3A1A;/>;5 µ47@;24A4IBHB5 @B5 @>3A;X/0:5 A>30@/0:5. 
 
& Constantin Zopounidis, 039BCB@:5 H@4 +42E@;D7;I4 %>:@B5 03/ B Kyriaki Kosmidou 
?/;S:C3C37 µ/3 <>;E73 µ;  H04A1 @B7 A3>4EHI3HB µ/35 @;D7/0:5 ?/3D;I>/HB5 H@4/D;IG7 
;7;>CB@/04W 03/ A39B@/04W B 4A4I3 73 HE7?ERX;/ <73 H@4D;E1µ;74 µ47@<24 
A>4C>3µµ3@/Hµ4W (goal programming model) µ;  µ/3 37R2EHB A>4H4µ4IGHB5 (simulation 
analysis) C/3 73 0394>IH;/ @47 /H424C/Hµ1 µ/35 @>RA;X35 (Kosmidou & Zopounidis, 2004). 
N/3 @B7 ;AI@;ESB @4E H@1D4E A>4<=BH37 H@B7 37R2EHB  @4E /H424C/Hµ4W µ/35 ;22B7/0:5 
; µA4>/0:5  @>RA;X35 37@/µ;@GAIX47@35 37@/0>4E1µ;74E5 H@1D4E5 1AG5 ;I73/ @3 <H4?3, B 
>;EH@1@B@3 , B U;>;CCE1@B@3, 03/ B 3WSBHB @G7 ?37;IG7 03/ 03@39<H;G7 0R@G 3A1 
HE79:0;5 3=;=3/1@B@35. '<HG  ;715 32C4>I9µ4E =;2@/H@4A4IBHB5 @47 4A4I4 ;/H:C3C37 
H@4 µ47@<24 A>4H4µ4IGHB5 03@<2BS37 73 23µ=R74E7 ?/3U4>;@/0<5 =<2@/H@;5 2WH;/5 C/3 
µ/3 H;/>R 3A1 H;7R>/3 ;A/@40IG7, ;7F µ/3 37R2EHB ;E3/H9BHI35 373XB@4WH; @/5 
;A/A@FH;/5 3A1 @/5 3223C<5 H@B7 /;>R>DBHB @G7 H@1DG7.    
 
&/ Matz 03/ Neu (2006), ;/?: µ47;5 H; 9<µ3@3 Asset Liability  Management (ALM ) 03/ 
0I7?E74E >;EH@1@B@35, 37<2EH37 @B HBµ3HI3 @G7 @;H@ 37@4D:5 H@B 2:TB ?/4/0B@/0F7 
3A4URH;G7 µ;  =RHB ?/RU4>3 H;7R>/3 37@4D:5 H@47 0I7?E74 >;EH@1@B@35. &/ Matz 03/ 
Neu (2006) ;S:CBH37 1@/ @3 @;H@ 37@4D:5 A><A;/ 73 A3><D4E7 A2B>4U4>I;5 HD;@/0R µ; : 

¥ (/  µA4>;I 73 AR;/ H@>3=R, AF5 03/ H; @/ <0@3HB µA4>;I 73 AR;/ H@>3=R. 
¥ (/  µA4>;I 73 0R7;/ B (>RA;X3 A>403@3=42/0R A>40;/µ<74E 73 ;23D/H@4A4/:H;/ @/5 

?E7B@/0<5 XBµ/<5 A4E µA4>;I 73 A>4<294E7 3A1 @4 A/4 3A3/H/1?4S4 H;7R>/4. 
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¥ (/5  ?E73@1@B@;5 C/3 @3D;I3 03/ 3A4@;2;Hµ3@/0: 37@3A10>/HB H; @ED17 
A>4=2Bµ3@/0<5 HE79:0;5. 8E@1 µA4>;I 73 ?FH;/ @B ?E73@1@B@3 H@B ?/4I0BHB C/3 
4µ324A4IBHB @G7 A>4=2BµR@G7. 

¥ (B7 03@322B212B@3 03/ @B7 ;AR>0;/3 A1>G7 A4E ;I73/ ?/39<H/µ4/ H; µI3 (>RA;X3 
03@R @B ?/R>0;/3 µ/35 ?EHµ;74W5 A;>/1?4E µ<D>/ 73 ;U3>µ4H@4W7 ;A374>9G@/0R 
µ<@>3.  

 
873C7G>IX47@35 @4 A>1=2Bµ3 H@B7 ;74A4IBHB @G7 @;H@ 37@4D:5 C/3 @/5 ?/RU4>;5 A;>/4D<5 
?>3H@B>/4A4IBHB5 ;715 @>3A;X/04W 4>C37/Hµ4W, 4/ Matz 03/ Neu (2006) 37<2EH37 @47 
@>1A4 A3>3µ;@>4A4IBHB5 C/3 @B ?Bµ/4E>CI3 H;73>IG7 37@4D:5 A;>/C>RU47@35 ; 0@15 @G7 
R22G7 @47 @>1A4 ;A/24C:5 H;73>IG7 03/ @3 D3>30@B>/H@/0R A4E A><A;/ 73 032WA@;/ @4 
039<73. %R9; H;7R>/4 A><A;/ 73 A3><D;/ A2B>4U4>I;5 23µ=R747@35 EA1TB @B HEHD<@/HB 
µ;@3SW @4E A/H@G@/04W 0/7?W74E, @4E 0/7?W74E 3C4>R5, @4E ;A/@40/304W 0/7?W74E 03/ @4E 
0/7?W74E >;EH@1@B@35.   
 
& Haldane (2009), ;0@;2;H@/015 ?/;E9E7@:5 @B5 (>RA;X35 @B5 8CC2I35, HE7<@3S; µ/3 
A24WH/3 373U4>R HD;@/0R µ;  @B7 3/@I3 3A4@EDI35 @G7 @>3A;XF7 H@3 @;H@ 37@4D:5. & 
Haldane (2009) 373U<>9B0; H@B7 3A4@EDI3, ;S3/@I35 @B5 37;AR>0;/35 HEH@BµR@G7, A4E 
<23=; DF>3 @47 &0@F=>/4 1987 03/ @47 8WC4EH@4 1998 03/ 9<@;/ @4 X:@Bµ3 @B5 
373C03/1@B@35 @;D7424C/0:5 µ;@3@>4A:5 @G7 µ47@<2G7 ?/3D;I>/HB5 @G7 0/7?W7G7. 
.3>30@B>/H@/0R 373U<>9B0; H; <73 HD<?/4 A<7@; HBµ;IG7 µ;  @4 4A4I4 9;G>;I 1@/ 
032WA@47@3/ 4/ 3?E73µI;5 @G7 A>4BC4Wµ;7G7 HEH@BµR@G7. )EC0;0>/µ<73 ;0@15 3A1 @B7 
E/49<@BHB 3A1 @3 @>3A;X/0R /?>Wµ3@3 ;715 HEH@:µ3@45 A4E ?/;7;>C;I @;H@ 37@4D:5, 
@17/H; @B7 373C03/1@B@3 C/3: @30@/0: 3S/421CBHB 3E@F7 @G7 HEH@BµR@G7, 
;A37323µ=371µ;7B ?/;7<>C;/3 @;H@ 37@4D:5, 2:TB 3A4URH;G7 ;0 µ<>4E5 B5 ?/4I0BHB5 
=RH;/ @G7 3A4@;2;HµR@G7 @G7 @;H@ 37@4D:5 03/ @<245 ?/3UR7;/3 H@/5 >E9µ/H@/0<5 3>D<5 
03/ H@/5 0;U323/3C4><5.    
 
& Guo (2008) ?/;S:C3C; µ/3 <>;E73 C/3 24C3>/3Hµ1 @B5 \7GHB5 87324C/H@F7, B 4A4I3 
H@1D;E; H@B7 373X:@BHB 032W@;>G7 ;A/D;/>Bµ3@/0F7 A>30@/0F7 ?/3D;I>/HB5 0/7?W74E, 
039F5 @3 @;H@ 374D:5 D>BH/µ4A4/4W7@3/ 3A1 @4E5 37324C/H@<5 G5 <73 4EH/3H@/01 
?/4/0B@/01 ;>C32;I4 ?/3D;I>/HB5 0/7?W74E. );  3E@: @B7 <>;E73, 4 Guo (2008), ;S<@3H; @B 
9;G>B@/0: A@ED: 322R 03/ @B7 ;U3>µ4C: @G7 @;H@ 37@4D:5 H@B ?/3D;I>/HB 
;A/D;/>Bµ3@/0F7 0/7?W7G7. (3  3A4@;2;Hµ3@/0R @;H@ 37@4D:5 µ;C/H@4A4/4W7 @4 
A>4H3>µ4Hµ<74 H@47 0I7?E74 ;A/D;/>Bµ3@/01 0<>?45, ;2<CD47@35 =3H/0<5 03@BC4>I;5 
0/7?W74E (D>Bµ3@44/0474µ/04W5, H@>3@BC/04W5, 2;/@4E>C/04W5 03/ <0@30@4E5) µ;  @47 
A>4H?/4>/Hµ1 @4E @>1A4E µ<@>BHB5 @4E 0/7?W74E 03/ @B ?Bµ/4E>CI3 µ47@<2G7 
HEHD;@/Hµ4W.   
 
& Carol Alexander @4E +37;A/H@BµI4E Reading 03/ B Elizabeth A. Sheedy @4E 0<7@>4E 
;U3>µ4Hµ<7G7 4/0474µ/0F7 Macquarie ?/;S:C3C37 <>;E73 373U4>/0R µ;  @3 
µ47@;24A4/Bµ<73 (;H@ 87@4D:5 03/ A>4HAR9BH37 73 HE7?<H4E7 @3 (;H@ 87@4D:5 µ;  @4 
VaR (Value at Risk) (Alexander & Sheedy, 2008). )WµUG73 µ;  @B 7<3 )EµUG7I3 C/3 @B7 
0;U323/30: ;AR>0;/3 (*3H/2;I3 $$) @3 (;H@ 87@4D:5 4U;I24E7 73 HEµA;>/23µ=R747@3/ 
H@4E5 EA424C/Hµ4W5 C/3 @B 0;U323/30: ;AR>0;/3 A4E HD;@IX;@3/ µ;  @47 0I7?E74 3C4>R5. 
+>40;/µ<74E 73 ;7@4AIH4E7 @3 A/4 03@R22B23 µ47@<23 EA424C/Hµ4W (;H@ 87@4D:5, 
;U3>µ1X4E7  µ/3  ?/3?/03HI3 ;0@;@3µ<7B5 ?40/µ:5 A>45 @3 AIHG (back testing procedure) 
A4E ;A/0;7@>F7;@3/ H; 30>3I;5 0/7:H;/5 @B5 3C4>R5. ,3 µ=R74E7 EA1TB @4E5 40@F 
µ47@<23 EA424C/Hµ4W 0/7?W74E, µ;@3SW @G7 4A4IG7 µ47@<23 EA49;@/0R (conditional) 03/ 
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µ47@<23 DG>I5 1>4E5 (unconditional), 03/ @<HH;>/5 A/937<5 03@374µ<5 @B5 3A1?4HB5 
(03747/0:, StudentÕs t, ; µA;/>/0<5 03/ µISB 03747/0F7), 03/ @3 ;U3>µ1X4E7 H; @>I3 X;WCB 
74µ/HµR@G7 µ;  ETB2: ; µA4>;EH/µ1@B@3 D>BH/µ4A4/F7@35 <73 ?;ICµ3 Bµ;>BHIG7 
?;?4µ<7G7 C/3 AR7G 3A1 20 D>17/3. +3>3@B>F7@35 1@/ @3 µ47@<23 0/7?W74E A4E 
D>BH/µ4A4/4W7 @1H4 @B7 4µ3?4A4IBHB @B5 µ;@3=2B@1@B@35 (volatility clustering) 1H4 03/ 
@/5 30>3I;5 @/µ<5 (heavy tails) ;I73/ @3 A/4 30>/=: H@B7 A>1=2;TB 30>3IG7 3A4?1H;G7, 
37<A@ES37 <73 µ47@<24 ?/;S3CGC:5 (;H@ 87@4D:5. (;2/0R, HE7<0>/737 @3 3A4@;2<Hµ3@3 
3E@4W @4E µ47@<24E µ;  3E@R A3>3?4H/30F7 µ47@<2G7 03/ 3S/421CBH37 @/5 HE7<A;/;5 3A1 
@B7 37RC0B C/3 ;AR>0;/3 /?IG7 0;U323IG7. ';  =RHB @3 3A4@;2<Hµ3@3, HEµA<>3737 1@/ 4/ 
7<;5 HEH@RH;/5 C/3 EA424C/Hµ1 03747/H@/04W 0;U323I4E C/3 @47 0I7?E74 3C4>R5 93 <D4E7 
µ/0>: ;AIA@GHB H@3 @><D47@3 ;AIA;?3 03747/H@/04W 0;U323I4E C/3 S<74 71µ/Hµ3.     
 
&/ van den End, Hoeberichts 03/ Tabbae (2006) A;>/<C>3T37 µ/3 ?/3?/03HI3 C/3 37R2EHB 
H;73>IG7 03/ C/3 ?/;7<>C;/3 '30>44/0474 µ/0F7 (;H@ 87@4D:5. J  ?/3?/03HI3 3E@: ;I73/ 
=3H/Hµ<7B H; <73 µ47@<24 @4 4A4I4 D3>@4C>3U;I A42W-µ;@3=2B@R H;7R>/3 C/3 A/H@FH;/5 
@>3A;XF7 03/ 0/7?W74E5 ;A/@40IG7 µ;  7@;@;>µ/7/H@/0<5 03/ H@4D3H@/0<5 A>4H4µ4/FH;/5. 
J  A>4H<CC/H: @4E5 ;I73/ µ/3 A>4<0@3HB '30>44/0474 µ/0F7 (;H@ 87@4D:5 A4E EA:>D37 
µ<D>/ ;0;I7B @B H@/Cµ: , 039F5 0R7;/ ?/R0>/HB µ;@3SW @B5 A/9371@B@35 39<@BHB5 @G7 
EA4D>;FH;G7 3A1 @B µI3 A2;E>R 03/ @B5 XBµI35 ?;?4µ<7B5 @B5 39<@BHB5 A2B>GµF7 3A1 
@B7 R22B, ;7F A3>R22B23 ?/3DG>IX;/ @3 ;CDF>/3 3A1 @3 S<73 D3>@4UE2R0/3. !A/A2<47, 4/ 
H@4D3H@/0<5 A>4H4µ4/FH;/5 ?Bµ/4E>C4W7 03@374µ<5 XBµ/F7 A4E ;A/@><A4E7 @B7 
373C7F>/HB 30>3IG7 XBµ/F7 03/ ?I74E7 @B ?E73@1@B@3 C/3 3223C: @B5 HEHD<@/HB5 µ;@3SW 
@G7 A3>3C17@G7 0/7?W74E H; 03@3H@RH;/5 AI;HB5. J  µ;94?424CI3 3E@: ;U3>µ1X;@3/ H@47 
&2237?/01 @>3A;X/01 02R?4. 
 
& van den End (2008), H@<2;D45 @B5 %;7@>/0:5 (>RA;X35 @B5 &2237?I35, A3>4EHI3H; <73 
µ30>44/0474µ/01 µ47@<24 ?/;7<>C;/35 (;H@ 87@4D:5 A4E 23µ=R7;/ EA1TB @4E @4E5 
0/7?W74E5 3C4>R5 03/ >;EH@1@B@35 @G7 @>3A;XF7. &/ 0I7?E74/ 3E@4I 9;G>4W7@3/ @3 0W>/3 
3I@/3 @B5 A>1HU3@B5 D>Bµ3@44/0474µ/0:5 0>IHB5. (4  µ47@<24 23µ=R7;/ EA1TB @4E @47 
A>F@4 03/ @47 ?;W@;>4 0W024 @G7 ;A/A@FH;G7 @G7 30>3IG7 C;C471@G7 (shocks), A4E 
A>402:9B037 3A1 37@/?>RH;/5 H@B HEµA;>/U4>R @G7 @>3A;XF7 03/ ;A/A@FH;/5 H@B U:µB 
@4E5. &/ ;A/A@FH;/5 @4E 0/7?W74E >;EH@1@B@35 A>4H4µ4/F747@3/ µ;  µ/3 A>4H<CC/HB 
Monte Carlo. 8E@1 ?Bµ/4E>C;I 03@374µ<5 >E9µ/H@F7 >;EH@1@B@35 (liquidity buffers) C/3 
0R9; 0W024 H;73>IG7, HEµA;>/23µ=374µ<7B5 03/ @B5 A/9371@B@35 <22;/TB5 >;EH@1@B@35. 
'/3  ;U3>µ4C: H@/5 42237?/0<5 @>RA;X;5 ?;ID7;/ 1@/ 4 ?;W@;>45 0W0245 ;A/A@FH;G7 <D;/ 
µ;C32W@;>B ;AI?>3HB H; HWC0>/HB µ;  @47 A>F@4 0W024, 03/ HEC0;0>/µ<73 <D;/ 37@I0@EA4 
H; 123 @3 ;I?B @>3A;XF7, C;C4715 ;7?;/0@/01 @4E HEH@Bµ/04W 0/7?W74E. J  <>;E7R @4E 
EA4H@B>IX;/ A42/@/0<5 A>G@4=4E2I;5 C/3 @B7 ;7IHDEHB @B5 A>4H@3HI35 @B5 >;EH@1@B@35 
@G7 @>3A;XF7 03/ @B ?/3D;I>/HB @4E 0/7?W74E >;EH@1@B@35 4/ 4A4I;5 93 HE7;/HU<>4E7 
;AIHB5 H@B7 A>12BTB @4E 0/7?W74E D>Bµ3@44/0474µ/0:5 3H@R9;/35.    
 
& Kida (2008) A3>4EHI3H; µ;  <>;E7R @4E @B7 ;S3/>;@/0: HBµ3HI3 A4E <D;/ <73 
µ30>44/0474µ/01 (;H@ 37@4D:5. );  37@I9;HB µ;  @3 (;H@ 87@4D:5 A4E ?/;7;>C4W7@3/ C/3 
0R9; @>RA;X3 S;DG>/H@R, @3 µ30>44/0474µ/0R (;H@ 37@4D:5 ;A/D;/>4W7 @B7 37R2EHB @4E 
0/7?W74E C/3 @4 D>Bµ3@44/0474µ/01 HWH@Bµ3 H@4 HW7421 @4E, 23µ=R747@35 EA1TB @/5 
322B2;A/?>RH;/5 ;7@15 @4E HEH@:µ3@45 :  µ;@3SW @4E D>Bµ3@44/0474µ/04W HEH@:µ3@45 
03/ @B5 A>3Cµ3@/0:5 4/0474µI35. )@B7 <>;E7R @4E 373A@WHH;/ <73 3A21 µ47@<24 
'30>44/0474 µ/04W (;H@ 87@4D:5 H@4 4A4I4 ;7HGµ3@F7;/ ?W4 ;/?F7 322B2;A/?>RH;/5: B 
µI3 µ;@3SW A/H@G@/0F7 0/7?W7G7 03/ 0/7?W7G7 ;A/@40IG7 03/ B R22B µ;@3SW @4E 
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@>3A;X/04W HEH@:µ3@45 03/ @B5 A>3Cµ3@/0:5 4/0474µI35. (3  3A4@;2<Hµ3@3 @4E µ47@<24E 
A4E A>4<0ET37 WH@;>3 3A1 @B7 @>4U4?4HI3 @4E µ;  EA49;@/0R H@4/D;I3 C/3 @47 @>3A;X/01 
02R?4 @47IX4E7 @B HBµ3HI3 @B5 ;7HGµR@GHB5 @G7 322B2;A/?>RH;G7 µ<H3 H@4 HWH@Bµ3 
C/3 @B7 3S/421CBHB @4E HE742/04W 0/7?W74E.   
 
&/ Wong, Choi 03/ Fong (2006) HE7<@3S37 µ/3 µ;2<@B C/3 24C3>/3Hµ1 @B5 74µ/Hµ3@/0:5 
3>D:5 @4E Hong Kong. J  µ;2<@B 3E@: 373A@WHH;/ <73 A23IH/4 C/3 ?/;7<>C;/3 (;H@ 
87@4D:5 H@3 A/H@G@/0R 374ICµ3@3 @G7 @>3A;XF7 ,/37/0:5  @4E .47C0 %17C0 H; A;>/1?4E5 
µ30>44/0474µ/0F7 02E?G7/HµF7. J  37R2EHB ?;ID7;/ µ/3 HBµ37@/0: HD<HB µ;@3SW @G7 
?;/0@F7 39<@BHB5 @G7 @>3A;X/0F7 ?37;IG7 03/ @G7 =3H/0F7 µ30>44/0474µ/0F7 
A3>3C17@G7, HEµA;>/23µ=374µ<7G7 @4E 8!+  @4E .47C0 %47C0, @G7 ;A/@40IG7 03/ @G7 
@/µF7 @G7 03@4/0/F7. (4  µ30>44/0474µ/01 @;H@ 37@4D:5 ?/;7;>C;I@3/ µ;  H04A1 @B7 
;0@IµBHB @B5 ;EAR9;/35 03/ @B5 HE742/0:5 <09;HB5 H; 0/7?W74E5 @4E HE742/04W 
D3>@4UE230I4E ?37;IG7. '/3  H;/>R 3A1 02E?G7/Hµ4W5, A3>1µ4/4E5 µ;  3E@4W5 A4E 
; µU37IH@B037 03@R @B ?/R>0;/3 @B5 3H/3@/0:5 4/0474µ/0:5 0>IHB5, ;/HRC47@3/ 
µ; µ47Gµ<73 H@4 HWH@Bµ3 C/3 @B ?/;7<>C;/3 @G7 @;H@. (3  3A4@;2<Hµ3@3 ?;ID74E7 1@/, 
301µ3 03/ C/3 Value-at-Risk H; ?/RH@Bµ3 ; µA/H@4HW7B5 90%, 4/ @>RA;X;5 93 HE7;DIH4E7 
73 3A404µIX4E7 0<>?B H@3 A;>/HH1@;>3 3>7B@/0R H;7R>/3, C;C4715 A4E EA4?B2F7;/ 1@/ 4 
@><D47 A/H@G@/015 0I7?E745 @4E @>3A;X/04W @4µ<3 ;I73/ µ<@>/45. );  30>3I;5 A;>/A@FH;/5 
@4E VaR, H; ?/RH@Bµ3 ; µA/H@4HW7B5 99%, 4>/Hµ<7;5 @>RA;X;5 µA4>4W7 73 ;A/=3>E794W7 
µ;  3>7B@/0R 3A4@;2<Hµ3@3. LH@1H4, B A/9371@B@3 ;0?:2GHB5 3E@F7 @G7 C;C471@G7 ;I73/ 
;S3/>;@/0R D3µB2:. 
 
& _ ih‡k (2007) HE7<@3S; C/3 24C3>/3Hµ1 @4E 6/;974W5 #4µ/Hµ3@/04W (3 µ;I4E, µ;2<@B 
C/3 @B7 ;U3>µ4C: @G7 (;H@ 87@4D:5. '<HG  @B5 µ;2<@B5 @4E, H@1D4 <D;/ 73 HEµ=R22;/ 
H@B7 3A4H3U:7/HB @G7 (;H@ 37@4D:5 03/ 73 3A;/047IH;/ @3 A2;47;0@:µ3@3 03/ @/5 
3?E73µI;5 @4E5. '<HG  µ/35 =RHB5 ?;?4µ<7G7 H; Excel C/3 <73 µ;CR24 3>/9µ1 /?>EµR@G7, 
;SBC;I AG5 37@/µ;@GAIX;@3/ µ<HG @G7 (;H@ 87@4D:5 4 A/H@G@/015 0I7?E745, 4 0I7?E745 
;A/@40IG7 03/ HE73223Cµ3@/0:5 /H4@/µI35, 4 0I7?E745 >;EH@1@B@35 03/ 4 0I7?E745 
;A/>>4:5 3A1 C;7/01@;>3 µ30>44/0474µ/0R A>4=2:µ3@3. +3>R22B23 A3>;ID; 4?BCI;5 C/3 
@47 HD;?/3Hµ1 03/ 37RA@ESB HEH@BµR@G7 (;H@ 87@4D:5. )@B µ;2<@B @4E A;>/<C>3T; 
;AIHB5 @/5 HD<H;/5 µ;@3SW @G7 (;H@ 87@4D:5 03/ R22G7 3732E@/0F7 ;>C32;IG7, 1AG5 4/ 
?;I0@;5 4/0474µ/0:5 ;E>GH@I35 03/ @3 ;A4A@/0R HEH@:µ3@3 <C03/>B5 ;/?4A4IBHB5. 
)Bµ37@/0: ;I73/ 03/ B 373U4>R A4E <037;  HD;@/0R µ;  @/5 A>30@/0<5 C/3 (;H@ 87@4D:5 A4E 
D>BH/µ4A4/4W7@3/ 3A1 @4 6#(  03/ @/5 %;7@>/0<5 (>RA;X;5.  
 
& Zicchino (2005) H@B7 ;>;E7B@/0: @4E ;>C3HI3 C/3 24C3>/3Hµ1 @B5 %;7@>/0:5 (>RA;X35 
@B5 8CC2I35 37<2EH; @B HD<HB 37Rµ;H3 H@4 @>3A;X/01 0;UR23/4, @47 ?37;/Hµ1 03/ @B7 
µ30>44/0474µI3 HEC0>I747@35 @B HE79:0B @B5 *3H/2;I35 $ µ;  @B HE79:0B *3H/2;I35 $$ 
(>E9µ/H@/01 A23IH/4 C/3 @B7 0;U323/30: ;AR>0;/3 @G7 ;7;>CF7 @>3A;XF7 ?/;97F5). 
*3H/X1µ;745 H@4 µ47@<24 @G7 Chami 03/ Cosimano (2001) 373U4>/0R µ;  @B 74µ/Hµ3@/0:  
A42/@/0: A4E D3>RHH;@3/ µ<HG @4E @>3A;X/04W 0;U323I4E, @4 ; µA24W@/H; µ;  @4E5 
A;>/4>/Hµ4W5 A4E @I9;7@3/ 3A1 @B *3H/2;I3 $$. (3  3A4@;2<Hµ3@3 03@3?;/07W4E7 1@/ @4 
@>3A;X/01 0;UR23/4 ;I73/ 2/C1@;>4 µ;@3=2B@1 µ;  @4 7<4 039;H@F5 0;U323/30:5 ;AR>0;/35 
A3>R µ;  @4 A>4BC4Wµ;74, @4 4A4I4 D3>30@B>IX;@3/ 3A1 3µ;@R=2B@4E5 HE7@;2;H@<5 =3>F7 
C/3 @3 H@4/D;I3 @4E ;7;>CB@/04W. %3@32:C;/ 1@/ 4 @>3A;X/015 ?37;/Hµ15 ;I73/ A/9371 73 
37@3A40>I7;@3/ A;>/HH1@;>4 H; µ30>44/0474µ/04W5 02E?G7/Hµ4W5.      
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& Andrew G. Haldane, 4 Glenn Hoggarth, B Victoria Saporta @B5 %;7@>/0:5 (>RA;X35 @B5 
8CC2I35 03/ 4 Peter Sinclair @4E +37;A/H@BµI4E @4E Birmingham ?/;S:C3C37 µ/3 <>;E73 
C/3 24C3>/3Hµ1 @B5 &µ4HA47?/30:5 (>RA;X35 @4E Chicago µ;  9<µ3 Ç.>B µ3@44/0474µ/0:  
H@39;>1@B@3 03/ O;>;CCE1@B@3 (>3A;XF7È (Haldane 0.R., 2005). )@1D45 :@37 73 
?/;>;E7B9;I @4 A2<Cµ3 H@39;>1@B@35-U;>;CCE1@B@35, ;H@/RX47@35 03@R 0W>/4 21C4 H@4 
>124 @B5 ?Bµ4H/474µ/0:5 A42/@/0:5 H@B7 Rµ=2E7HB @G7 04/7G7/0F7 ;A/=3>W7H;G7 21CG 
4/0474µ/0:5 3H@R9;/35. !S;@RH@B0; ; µA;/>/0R B HEHD<@/HB µ;@3SW H@39;>1@B@35 03/ 
U;>;CCE1@B@35 03/ HEC0>I9B0; µ;  <73 µ47@<24 A4E ?Bµ/4E>C:9B0; C/3 @4 H04A1 3E@1 µ;  
µ30>44/0474µ/0R 0>/@:>/3. )@B HE7<D;/3, 3U4W @3S/71µBH37 @3 µ<H3 ?Bµ4H/474µ/0:5 
A42/@/0:5 A4E 4/ 3>D<5 <D4E7 H@B ?/R9;H: @4E5 C/3 @B7 37@/µ;@FA/HB A;>/A@FH;G7 
3H@R9;/35, 373X:@BH37 ?/3U4>;@/0R ;>C32;I3 C/3 @B7 37@/µ;@FA/HB @>3A;X/0F7 0>IH;G7. 
(<245, A3>4EHI3H37 @3 4U<2B @G7 ?/3U1>G7 U4><G7 @4E ?Bµ1H/4E @4µ<3 3A1 @B 
HEµµ;@4D: @4E5 H@B7 ;AI2EHB ?/RU4>G7 @>3A;X/0F7 0>IH;G7.  
  
& Sorenson (1991) ;A/D;I>BH; @B7 37RA@ESB ;715 µ47@<24E, @4 4A4I4 73 ;SBC;I @B 
HEµA;>/U4>R @G7 ?37;IG7 @G7 ; µA4>/0F7 @>3A;XF7 H; <73 DG>4@3S/01 A23IH/4. J   
<>;E73 ?/;S:D9B H; <73 A23IH/4 H@4 4A4I4 4/ DG>4@3S/0<5 ;A/A@FH;/5 9;G>:9B037 
3A3>3I@B@4/ A3>RC47@;5 C/3 @B7 03@371BHB @B5 ?/3D;I>/HB5 @G7 H@4/D;IG7 @4E 
;7;>CB@/04W @G7 @>3A;XF7. J  9;G>I3 03/ @4 µ47@<24 A4E 373A@WD9B0; ;S<@3H; 
HEC0;0>/µ<7;5 EA49<H;/5 HD;@/0R µ;  DG>4@3S/0<5 03/ @4A/0<5 ;A/>>4<5. J  A>4H<CC/HB 
3E@: ;7@1A/H; @4E5 =3H/04W5 A3>RC47@;5 A4E A>4H?/4>IH@B037 H; A>4BC4Wµ;7;5 µ;2<@;5 
03/ ;A<0@;/7; @B 9;G>I3 ;S;@RX47@35 A>1H9;@;5 A@ED<5 C/3 @B ?/3U4>;@/01@B@3 @G7 
3C4>F7 03/ @4E5 0/7?W74E5, @4E5 @>3A;X/04W5 4µI24E5, @3 ;HG@;>/0R D3>30@B>/H@/0R @G7 
@>3A;XF7 03/ @/5 DG>4@3S/0<5 ;A/A@FH;/5.  
 
&/ Kiyotaki 03/ Moore (1997) ?Bµ/4W>CBH37 <73 µ30>44/0474µ/01 µ47@<24 A4E 
373?;/07W;/ @B HBµ3HI3 @G7 A/H@G@/0F7 A;>/4>/HµF7 H@B ?/R?4HB 03/ µ;C<9E7HB @G7 
;A/A@FH;G7 @G7 0>IH;G7. )@B7 <>;E7R @4E5 37<2EH37 @B7 322B2;AI?>3HB @G7 
A/H@G@/0F7 A;>/4>/HµF7 µ;  @B7 4/0474µ/0:  ?>3H@B>/1@B@3 H@/5 ?/RU4>;5 URH;/5 @4E 
4/0474µ/04W 0W024E. +/4 HEC0;0>/µ<73, 37<2EH37 AF5 µ/0>4I 02E?G7/Hµ4I H@B7 
4/0474µI3 µA4>;I 73 4?BC:H4E7 H; µ;CR2;5 ?/30EµR7H;/5 @B5 A3>3CGC:5 03/ @G7 
3A4@/µ:H;G7, µ<HG @G7 A/H@G@/0F7 A;>/4>/HµF7, 4?BCF7@35 H; <737 U3W24 0W024 
A3>3@;@3µ<7B5 WU;HB5. !AIHB5 H@B7 <>;E73 3E@: ;S;@RX4E7 03/ @B7 A/937: µ;@R?4HB @G7 
0>IH;G7 H; µ; µ47Gµ<74E5 @4µ;I5 @B5 4/0474µI35, H; R224E5 02R?4E5 :  03/ H@4 HW7424 
@B5 4/0474µI35. );  37@I9;HB µ;  @3 A3>3?4H/30R µ47@<23 37R2EHB5 @B5 0E02/01@B@35 @B5 
A>3Cµ3@/0:5 4/0474µI35 @3 4A4I3 =3HIX47@3/ H; µ;CR2;5 ?/30EµR7H;/5 ;SGC;7F7 
A3>3C17@G7 C/3 73 EA424CIH4E7 @/5 ?/30EµR7H;/5 H@B HE742/0: A3>3CGC:, @4 µ47@<24 
Kiyotaki Ð Moore ?;ID7;/ 73 ;>;E7R @4 A>1=2Bµ3 ;7 @B C;7<H;/ @4E.  
 
& Marcus Miller  @4E +37;A/H@BµI4E Warwick H; HE7;>C3HI3 µ;  @47 Joseph Stiglitz @B5 
+3C01Hµ/35 (>RA;X35 ?/;S:C3C37 <>;E73 C/3 @B7 A>4H@3HI3 3A1 @B D>;404AI3 H; 
A;>/1?4E5 µ30>44/0474µ/0F7 0>IH;G7 (Miller & Stiglitz, 1999). *3H/Hµ<74/ H@B7 
4/0474µ/0:  0>IHB A4E <A2BS; @/5 3H/3@/0<5 DF>;5 @B7 ?;03;@I3 @4E Ô90 A>4HAR9BH37 73 
;SBC:H4E7 @4 A3>R?4S4, AG5 A3>R @B7 <7@47B EA4@IµBHB @G7 74µ/HµR@G7, B 
03@3732G@/0: X:@BHB 03/ @4 8!+  3?E73@4WH37 73 ?/3@B>B94W7 H@3 A>4 @B5 0>IH;G5 
;AIA;?3 03/ HE7<D/X37 73 EA4DG>4W7. !>;W7BH37 @B7 A/9371@B@3 73 EAR>D4E7 3>7B@/0<5 
µ;@3@4AIH;/5 @B5 03µAW2B5 A>4HU4>R5 A4E 4U;I247@3/ H@B7 /H4>>4AI3 @G7 
/H424C/HµF7. +/4 HEC0;0>/µ<73,  D>BH/µ4A4/F7@35 @B7 I?/3 µ<94?4 µ;  @4E5 Kiyotaki 03/ 
Moore (1997), 373X:@BH37 @B7 ;AI?>3HB µ/35 3A>1Hµ;7B5 EA4@IµBHB5 EA<>-
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µ4D2;Eµ<7G7 ;A/D;/>:H;G7 A4E <D4E7 ?37;/H@;I H; S<74 71µ/Hµ3. 'I3  ;7?;D1µ;7B 
EA4@IµBHB @4E ;CDF>/4E 74µIHµ3@45 HBµ3@4?4@;I @B7 ;7;>C4A4IBHB A;>/9G>IG7 (margin) 
µ;  @/5 37@IH@4/D;5 >;EH@4A4/:H;/5 @G7 ;S3HU32IH;G7 03/ 24/AF7 H@4/D;IG7 @4E 
;7;>CB@/04W, µ;  373A1U;E0@4 3A4@<2;Hµ3 @B7 03@R>>;EHB @G7 ;@3/>/F7 3E@F7. \?;/S37 
1@/ B 6/3D;I>/HB %>IH;G7 (crisis management) µA4>;I 73 3A4@><T;/ @B7 03@R>>;EHB µ;  
?W4 @>1A4E5: @B =>3DEA>19;HµB µ;@30W2BHB @G7 D>;F7 03/ @;2/0R @B ?/3C>3U: @4E5 
µ<HG @G7 ?/3?/03H/F7 A@FD;EHB5 @4E R>9>4E 11. LH@1H4, 03@R @B ?/R>0;/3 µ;CR2G7 
µ30>44/0474µ/0F7 0>IH;G7 4/ 039/;>Gµ<7;5 ?/3?/03HI;5 A@FD;EHB5 µ<HG @G7 
373C03H@/0F7 ;0A4/:H;G7 4SW74E7 @4 A>1=2Bµ3 21CG @G7 <7@47G7 EA4@/µ:H;G7 A3CIG7. 
N/3 @4 21C4 3E@1 B ;7 21CG <>;E73 ;S<@3H; @B7 /?<3 @B5 ?/3C>3U:5 @G7 D>;F7 @G7 
;A/D;/>:H;G7 1@37 4/ EA4@/µ:H;/5 S;A;>74W7 0RA4/3 1>/3 03/ <?;/S; AG5 3E@: ;I73/ µI3 
A>30@/0: A4E µA4>;I 73 3A4@><T;/ @B7 4/0474µ/0:  03@R>>;EHB.        
 
O Huffschmid (1998) ?/;7:>CBH; <>;E73 H@B7 4A4I3 ;S<@3H;, µ;  ;AI0;7@>4 @B7 !E>FAB, 
@<HH;>/5 4µR?;5 0/7?W7G7 A4E 0394>IX4E7 @B7 D>Bµ3@4A/H@G@/0: H@39;>1@B@3: 
;A/?>RH;/5 3A1 ;SG@;>/0<5 0>IH;/5, µ30>44/0474µ/0<5 /H4>>4AI;5 H; A3C01Hµ/4 ;AIA;?4, 
3A1HE>HB 0;U323IG7 G5 37@I?>3HB H; <73 7<4 A>4H373@42/Hµ1 @B5 4/0474µ/0:5 
A42/@/0:5 03/ ;A/0I7?E7;5 HEµA;>/U4><5 @>3A;XF7 03/ D>Bµ3@4A/H@G@/0F7 /?>EµR@G7. (3  
A42/@/0R µ<@>3 C/3 @B7 37@/µ;@FA/HB 3E@F7 @G7 0/7?W7G7 A;>/23µ=R74E7 @B7 ;7IHDEHB 
@B5 ;A4A@;I35 @G7 @>3A;XF7 03/ @B7 ;A<0@3H: @B5 03/ H; R22B5 µ4>U:5 D>Bµ3@4A/H@G@/0R 
/?>Wµ3@3, 039F5 03/ H@/5 ;E>G3C4><5 03/ H; EA;>R0@/3 0<7@>3. !AIHB5 A>1@;/7; @B 
µ;IGHB @4E 0/7?W74E 03/ @47 A;>/4>/Hµ1 @G7 ; µA4>/0F7 HE73223CF7 H; ?;E@;>4C;7;I5 
3C4><5 03/ @G7 ?>3H@B>/4@:@G7 H; A3>RCGC3 D>Bµ3@44/0474µ/0R A>4V17@3, 039F5 
;AIHB5 03/ @47 ?/4/0B@/01 :  U4>424C/01 <2;CD4 0;U323I4E 03/ A>10>/7; <737 ;E>W@;>4 
>124 @B5 74µ/Hµ3@/0:5 A42/@/0:5 H@B ?/3D;I>/HB 0>IH;G7. J  =3H/0: A>4ZA19;HB ;I73/ 1@/ 
B ! .! . 93 ;I73/ H; 9<HB 73 3732R=;/ @<@4/3 µ<@>3 3A1 µ17B @B5 µ;  3AF@;>4 H04A1 73 
3H0:H;/ <µµ;HB AI;HB C/3 µI3 A/4 EC/: A3C01Hµ/3 74µ/Hµ3@/0: HE7;>C3HI3 03/ 032W@;>4 
HE7@47/Hµ1.      
 
& Moreno (2006) 373X:@BH; @4E5 21C4E5 C/3 @4E5 4A4I4E5 @3 @>3A;X/0R HEH@:µ3@3 H@/5 
373?E1µ;7;5 3C4><5 ;I73/ 2/C1@;>4 ;23H@/0R 3A1 3E@R @G7 37;A@ECµ<7G7 DG>F7. N;7/0R 
4/ 3A1T;/5 ?/IH@37@3/ HD;@/0R µ;  @B7 3/@I3 A4E A>40324W7 3E@: @B7 37/H4>>4AI3, 039F5 
R224/ ;A/0;7@>F747@3/ H@B7 303@R22B2B ?/3D;I>/HB @G7 0/7?W7G7, ;7F R224/ 
EA4H@B>IX4E7 1@/ U@3I;/ B 3H@R9;/3 @4E µ30>44/0474µ/04W A;>/=R2247@45 @G7 
373?E1µ;7G7 3C4>F7. 8S/4A4/F7@35 @3 3A4@;2<Hµ3@3 <>;E735 0;7@>/0:5 @>RA;X35 
373?E1µ;7B5 3C4>R5, 4 Moreno (2006) A>4HAR9BH; 73 ?/32;E0R7;/ @B7 A/937: 
HE7;/HU4>R 0RA4/G7 A3>3C17@G7 H@B7 3223C: @B5 @>3A;X/0:5 379;0@/01@B@35. 
!A/0;7@>F9B0; H@B µ;@3=3221µ;7B UWHB @G7 µ30>44/0474µ/0F7 0/7?W7G7, H@/5 7<;5 
µ4>U<5 0/7?W7G7 C/3 @/5 @>RA;X;5 03/ H@4 03@R A1H4 B /0371@B@3 ?/3D;I>/HB5 @G7 
0/7?W7G7 <D;/ =;2@/G9;I. (;2/0R ?Bµ/4W>CBH; 0RA4/4E5 HW79;@4E5 ?;I0@;5 A4E µ;@>4W7 
@B7 ;EAR9;/3 @4E @>3A;X/04W @4µ<3 H@/5 373?E1µ;7;5 3C4><5.   
 
O Raghuram G. Rajan, 039BCB@:5 @4E +37;A/H@BµI4E @4E Chicago, H; <>;E73 @4E µ;  @I@24 
Ç(4  A3>;2917 03/ @4 µ<2247 @B5 ! µA4>/0:5 (>3A;X/0:5 ;S;@3X1µ;74 µ<H3 3A1 <73 
Bµ/@;2<5 A>IHµ3È 373U<>9B0; H@47 =3H/01 >124 @G7 @>3A;XF7 A4E ;I73/ B ;S3HUR2/HB 
@B5 3HUR2;/35 µ<HG @4E A39B@/04W @4E5 (03@39<H;/5) 03/ B ;S3HUR2/HB @B5 >;EH@1@B@35 
µ<HG @4E ;7;>CB@/04W @4E5 (?R7;/3) (Rajan, 1998). )@B µ;2<@B 3E@: 4 Rajan (1998) 
;S<@3H; @/5 A/4 HW79;@;5 µ4>U<5 ;A;7?WH;G7 - 3A4@3µI;EHB5 (A.D. 8 µ4/=3I3 %;UR23/3, 
%;UR23/3 87@/H@R9µ/HB5 %/7?W74E -Hedge Funds- 02A.) 03/ ?37;/4?1@BHB5 (A.D. ;@3/>/0R 
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4µ124C3, ;/H3CGC: H; D>Bµ3@/H@:>/4 02A.) 4/ 4A4I;5 H; HE7R>@BHB µ;  µ/3 D32R>GHB H@B 
74µ49;HI3 @;I74E7 73 ;A/H0/RH4E7 @47 A3>3?4H/301 >124 @G7 @>3A;XF7. )@B7 <>;E73 
3E@: @<9B037 EA1 3µU/H=:@BHB 4/ 03747/Hµ4I A4E ?/<A4E7 @B 2;/@4E>CI3 @G7 ; µA4>/0F7 
@>3A;XF7 µ;  @B7 <774/3 1@/ 93 µA4>4WH37 73 D3>30@B>/H@4W7 G5 373D>47/H@/04I.  
LH@1H4, B @;2;E@3I3 A3C01Hµ/3 D>Bµ3@44/0474µ/0:  0>IHB A4E S;0I7BH; 3A1 @B7 
H@;C3H@/0: 3C4>R H@/5 J+ 8 , HE7<D/H; G5 0>IHB >;EH@1@B@35 03/ 03@<2BS; 73 ;A/H0/RX;/ 
@4 HW7424 @B5 A>3Cµ3@/0:5 4/0474µI35, 3A4?;/07W;/ µ;  A;>I@>374 @>1A4 1@/ B 
A3>3?4H/30: 2;/@4E>CI3 @G7 (>3A;XF7 µ;  plain vanilla A>4V17@3 (3A2R @>3A;X/0R 
A>4V17@3) ;I73/ 3A4@;2;Hµ3@/01@;>B 03/ A;>/HH1@;>4 EC/:5 3A1 @/5 ;732230@/0<5 µ4>U<5 
D>Bµ3@4?1@BHB5, 3A4@3µI;EHB5 03/ ;A<7?EHB5 A4E S;A>1=32237 @3 @;2;E@3I3 D>17/3.        
 
O Jobst (2007) ?/;S:C3C; <>;E73 HD;@/0R µ;  @B7 A4H4@/0: µ<@>BHB @4E 2;/@4E>C/04W 
0/7?W74E 03/ @/5 A>402:H;/5 ?/3µ1>UGHB5 ;715 HEC0;0>/µ<74E µ47@<24E, @B HE224C: 
A2B>4U4>/F7 03/ @B7 373U4>R XBµ/F7. J  ?/3>0:5 3WSBHB @4E µ;C<94E5 03/ @B5 
A42EA2401@B@35 @G7 @>3A;X/0F7 4>C37/HµF7 <D;/ 373CRC;/ @47 ,;/@4E>C/01 %I7?E74 
H@B7 A2<47 0>IH/µB 03@BC4>I3 0/7?W7G7. J  <>;E73 3E@: A3><D;/ µI3 HE74A@/0: 
A3>4EHI3HB @4E 03747/H@/04W A23/HI4E C/3 @47 2;/@4E>C/01 0I7?E74 A4E 9;HAIH@B0; µ;  
@B7 #<3 )E79:0B @B5 *3H/2;I35 (New Basel Capital Accord) µ;  H04A1 73 ;S;@RH;/ @B7 
;A/>>4: ?/3U4>;@/0F7 µ;91?G7 HE224C:5 A2B>4U4>/F7 03/ ?/3U4>;@/0F7 A>4UI2 XBµ/F7 
(loss profiles), 039F5 03/ µ;91?G7 373U4>R5 03/ HEC0;0>/µ;74A4IBHB5 µ47@<2G7 C/3 @B7 
3S/4A/H@I3 @4E ;0@/µFµ;74E 2;/@4E>C/04W 0/7?W74E 03/ @B7 @:>BHB @G7 03717G7 
;AR>0;/35 0;U323IG7. (3  ;E>:µ3@3 @B5 µ;2<@B5 2;/@4E>C4W7 G5 4?BC15 C/3 µI3 
=;2@/Gµ<7B 3C4>3H@/0: A>30@/0: 03/ C/3 A/4 3A4@;2;Hµ3@/0<5 A>30@/0<5 µ<@>BHB5 
2;/@4E>C/04W 0/7?W74E. 
  
& Xavier Freixas @4E +37;A/H@BµI4E Pompeu Fabra 03/ 4 Anthony Santomero @4E 
+37;A/H@BµI4E Wharton ?/;S:C3C37 <>;E73 C/3 @4E5 03747/Hµ4W5 A4E ?/<A4E7 @47 
@>3A;X/01 02R?4 µ<H3 3A1 @4 A>IHµ3 @B5 03747/H@/0:5 9;G>I35 (Freixas & Santomero, 
2003). J  <>;E73 R>D/X; µ;  @B7 3S/421CBHB @G7 ?/3U1>G7 A3>;µ=RH;G7 H@/5 
D>Bµ3@44/0474µ/0<5 2;/@4E>CI;5 03/ ;7@1A/X; @/5 3?E73µI;5 @G7 03717G7 @B5 3C4>R5 A4E 
039/H@4WH37 373C03I3 @B7 @>3A;X/0: 74µ49;HI3. )@B HE7<D;/3 HE7<0>/737 3732E@/0R 
@4E5 03747/Hµ4W5 A4E /HDW4E7 H@47 =/4µBD37/01 02R?4 03/ µ;  3E@4W5 H@47 @>3A;X/01 
02R?4.  (<245 37<2EH37 @47 @>1A4 µ;  @47 4A4I4 <73 ?I0@E4 3HU32;I35 µ;@3SW @G7 
(>3A;XF7 µA4>;I 73 3A4@;2<H;/ µ<>45 @B5 @>3A;X/0:5 74µ49;HI35, A>4=3I747@35 H; 
A;>3/@<>G 37R2EHB C/3 @B7 3A4@;2;Hµ3@/0: @4E HEC0>1@BHB 03/ 4>CR7GHB.   
 
& Roar Adland, @4E Massachusetts Institute of Technology ?/;S:C3C; <>;E73 H@4 A23IH/4 
@4E )E7;?>I4E @B5 6/;974W5 \7GHB5 #3E@/2/30F7 &/0474µ421CG7 (IAME), B 4A4I3 
3U4>4WH; @B D>47/0R µ;@3=3221µ;7B 3A1?4HB @4E 0/7?W74E H@47 @4µ<3 DW?B7 
µ;@3U4>F7 H@B #3E@/2I3 (Adland, 2002). )@B µ;2<@B @4E, 4 Adland (2002) EA4H@:>/S; 
1@/ @3 B A>/µ4?1@BHB 0/7?W74E (risk premium) H@B 73E23C4>R ;I73/ D>47/0R 
µ;@3=3221µ;7B 03/ ;S3>@R@3/ 3A1 @B7 ;0RH@4@; @><D4EH3 (spot) 3C4>R 73W2G7. J  
H/GAB>: (implied) A>/µ4?1@BHB 0/7?W74E H; ?/RU4>4E5 02R?4E5 @4E @4µ<3 DW?B7 U4>@I4E 
@B5 73E@/2I35 EA424CIX;@3/ µ;  =RHB <73 µB-A3>3µ;@>/01 µ47@<24 =3H/Hµ<74 H@B 
@><D4EH3 3C4>R 73W2G7. (3  ; µA;/>/0R 3A4@;2<Hµ3@3 EA4?B2F74E7 1@/ B A>/µ4?1@BHB 
0/7?W74E H@/5 73E23C4><5 0Eµ3I7;@3/ µ;@3SW ;715 µ<H4E CW>G 3A1 @4 µB?<7 03/ 3E@1 
;I73/ µ/3 U9I74EH3 HE7R>@BHB @4E @><D47@45 ;A/A<?4E @/µF7 @B5 73E23C4>R5. 
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&  Wen-Cheng Lin @4E +37;A/H@BµI4E Ching Yun, 4 Gin-Shuh Liang @4E +37;A/H@BµI4E 
National Taiwan Ocean 03/ 4 Chin-Feng Liu @4E Dahan Institute of Technology 
;UR>µ4H37 @B µ;94?424CI3 DEA (Data Envelopment Analysis) A>40;/µ<74E 73 
?/3A/H@FH4E7 @B ?E73@1@B@3 µ/35 73E@/2/30:5 ;A/D;I>BHB5 73 3A4A2B>F7;/ @3 ?R7;/R @B5 
(Lin et al, 2010). )@B7 <>;E73 @4E5, D>BH/µ4A4IBH37 D>Bµ3@44/0474µ/0R  H@4/D;I3 14 
73E@/2/30F7 ;A/D;/>:H;G7 @B5 (3V=R7. (3  3A4@;2<Hµ3@3 <?;/S37 1@/ H@4 HW7424 @G7 14 
;A/D;/>:H;G7, µ174 A<7@; 3A1 3E@<5 ;ID37 HD;@/0R ETB2: ?E73@1@B@3 3A4A2B>Gµ:5. 
!A/A2<47, 4/ HECC>3U;I5 HE7<0>/737 @3 3A4@;2<Hµ3@3 @B5 µ;91?4E DEA µ;  3E@R @B5 
!@3/>I35 8S/421CBHB5 @B5 (3V=R7 (TRC) A>40;/µ<74E 73 ?FH4E7 A;>/HH1@;>B 3SI3 H@3 
3A4@;2<Hµ3@3 @4E µ47@<24E A4E D>BH/µ4A4IBH37.   
 
&  Line Fossen Haarstad @4E +37;A/H@BµI4E Nottingham ;A/D;I>BH; 73 ;SBC:H;/ @47 
@>1A4 µ;  @47 4A4I4 4/ ?/3?/03HI;5 ?/3D;I>/HB5 0/7?W74E 373A@WHH47@3/ H@4 A23IH/4 @G7 
73E@/2/30F7 4/0474µ/0F7 (Fossen Haarstad, 2006). )@B 73E@/2/30: =/4µBD37I3 B 
A4H4@/04A4IBHB @4E D>Bµ3@44/0474µ/04W 0/7?W74E G5 µ<H4 C/3 @B ?/3D;I>/HB 3E@4W, ?;7 
;I73/ AR7@3 ;U/0@:. !A/A>4H9<@G5, 03@R @B ?/3D;I>/HB 0/7?W74E ?; 23µ=R747@3/ EA1TB 
9<µ3@3 2;/@4E>C/04W 0/7?W74E . (3  ?W4 3E@R D3>30@B>/H@/0R 03@R @B ?/3D;I>/HB 0/7?W74E 
H@/5 73E@/2/30<5 ;A/D;/>:H;/5 4?:CBH37 @47 Haarstad (2006) 73 A>4DG>:H;/ H; <>;E73, µ;  
?;ICµ3 @>/F7 73E@/2/30F7 ;A/D;/>:H;G7 ?/3U4>;@/04W µ;C<94E5, C/3 @B A4/4@/0: 
?/3D;I>/HB 0/7?W74E 03/ @B ?/3D;I>/HB @4E 2;/@4E>C/04W 0/7?W74E. (3  3A4@;2<Hµ3@3 
3A402I74E7 3A1 @/5 ?/3?/03HI;5 ?/3D;I>/HB5 0/7?W7G7, 039F5 ;E>;@/0<5 µ<94?4/ 
(heuristics) D>BH/µ4A4/4W7@3/ 03@R @B 37R2BTB D>Bµ3@44/0474µ/0F7 0/7?W7G7. 
 
& Meng Shen 03/ 4 Antonios Vogiatzis @4E +37;A/H@BµI4E Erasmus @4E Rotterdam 
A>3Cµ3@4A4IBH37 µ;2<@B µ;  37@/0;Iµ;74 @B ?/3D;I>/HB D3>@4UE230I4E H@B 73E@/2I3 03/ 
@B =;2@/H@4A4IBHB @G7 H@4/D;IG7 @4E ;7;>CB@/04W (Shen & Vogiatzis, 2004). J  ?/3D;I>/HB 
0/7?W74E 3A4@;2;I µ/3 373C03/1@B@3 C/3 @/5 73E@/2/30<5 ;@3/>;I;5 03/ C/3 @3 
D>Bµ3@4A/H@G@/0R /?>Wµ3@3 A4E HEµµ;@<D4E7 H@B D>Bµ3@4?1@BHB @B5 73E@/2I35, 21CG 
@4E µ;@3=2B@4W D3>30@:>3 @B5 =/4µBD37I35 932RHH/G7 µ; @3U4>F7. J  373C03/1@B@3 
3E@: 3A4@<2;H; @4 0W>/4 0I7B@>4 C/3 @B ?/;7<>C;/3 <>;E735 G5 A>45 @B7 ;U3>µ4C: ;715 
42402B>Gµ<74E ;>C32;I4E ?/3D;I>/HB5 0/7?W7G7. (4  ;>C32;I4 3E@1 =3HIX;@3/ H@B 9;G>I3 
D3>@4UE230I4E @4E  Markowitz (1991) 03/ D>BH/µ4A4/;I @B7 322B2;SR>@BHB µ;@3SW 
?/3U4>;@/0F7 @WAG7 03/ µ;C;9F7 A24IG7, 03/ 373µ;71µ;7G7 3A4?1H;G7 03/ 0/7?W7G7. J  
?/3D;I>/HB 0/7?W7G7 D3>@4UE230I4E, 039F5 03/ 4/ µ;@<A;/@3 9;G>I;5, 1AG5 3E@: @4E 
Capital Asset Pricing model (CAPM), @I9;7@3/ EA1 ;S<@3HB A>40;/µ<74E 73 ?/3A/H@G9;I 
37 µA4>4W7 73 D>BH/µ4A4/B94W7 H@B ?/3D;I>/HB 0/7?W74E C/3 @/5 73E@/2/30<5 ;@3/>;I;5, 
H@B 2:TB H@>3@BC/0F7 3A4URH;G7 HD;@/0R µ;  ;A;7?WH;/5 03/ 73E2FH;/5, 03/ H@B7 
;S<@3HB @B5 A/9371@B@35 39<@BHB5 A2B>GµF7 03/ @B5 A/H@42BA@/0:5 /0371@B@35. )@4 
A23IH/4 40@F ; µA;/>/0F7 ;U3>µ4CF7, ;S;@RH@B0; 03@R A1H4 µI3 A>4H<CC/HB 
=;2@/H@4A4IBHB5 D3>@4UE230I4E µA4>;I 73 D>BH/µ4A4/B9;I H@B ?/3D;I>/HB ;715 H@124E 
03/ 03@R A1H4 EU/H@Rµ;7;5 ;@3/>I;5 =;2@/H@4A4/4W7 @B ?/3D;I>/HB @G7 H@4/D;IG7 @4E 
;7;>CB@/04W @4E5.  
 
& Paul D. Sclavounos @4E Massachusetts Institute of Technology, <C>3T; C/3 @B 
µ47@;24A4IBHB, @B7 3A4@IµBHB 03/ @B ?/3D;I>/HB 0/7?W74E @G7 A3CIG7 03/ @G7 
A3>RCGCG7 A>4V17@G7 H@4E5 @4µ;I5 @B5 ;7<>C;/35 03/ @B5 73E@/2I35 (Sclavounos, 2007). 
873U<>9B0; H@4E5 0/7?W74E5 H@4E5 4A4I4E5 ;0@I9;7@3/ 4/ @4µ;I5 @B5 ;7<>C;/35 03/ 4/ 
73E@/2/30<5 3C4><5 µ;  HE7<A;/3 73 A>40324W7 ETB2: µ;@3=2B@1@B@3 H@/5 @/µ<5 @4E 
A;@>;23I4E, @4E UEH/04W 3;>I4E, @B5 B2;0@>/0:5 ;7<>C;/35 03/ @G7 73W2G7. J  37RC0B 



 43 

;2<CD4E @B5 µ;@3=2B@1@B@35 H@/5 @/µ<5 4?:CBH; H@B7 37RA@ESB µ;91?G7 ?/3D;I>/HB5 
0/7?W74E 03/ 3A4@/µ:H;G7 C/3 @3 ;7;>C;/30R ARC/3 03/ @3 A3>RCGCR @4E5, 37R24C;5 µ;  
3E@<5 A4E D>BH/µ4A4/4W7@3/ H@/5 0;U323/3C4><5, H@/5 3C4><5 HE7322RCµ3@45 03/ H@/5 
3C4><5 H@39;>4W ;/H4?:µ3@45. )@B7 <>;E7R @4E 4 Sclavounos (2007) ;A37;S<@3H; 
µ;91?4E5 A4E ;ID37 373A@ED9;I A>1HU3@3 H; 3E@1 @4 04µµR@/ ?I747@35 <µU3HB H@/5 
A4H4@/0<5 µ;91?4E5 03/ H@B7 ;U3>µ4C: @4E5 H@4E5 @4µ;I5 @B5 ;7<>C;/35 03/ @B5 73E@/2I35. 
 
& Kyriakos T. Attikouris, 4 Kyriakos G. Attikouris, 03/ 4 Constantinos Nakos, H@;2<DB 
@B5 Freight metrics, ;A/0;7@>F9B037 H@B µ<@>BHB @4E 0/7?W74E 3A4A2B>Gµ:5 @G7 
73E@/2/30F7 ?37;IG7 (Attikouris 0.R., 2003). .>BH/µ4A4/F7@35 <73 A3>R?;/Cµ3 µ/35 
@EA/0:5 3I@BHB5 C/3 D4>:CBHB ?37;I4E C/3 3C4>R ;715 µ;@3D;/>/Hµ<74E A24I4E, 
A3>4EHI3H37 @/5 3?E73µI;5 @G7 A3>3?4H/30F7 µ;91?G7 37R2EHB5 0/7?W74E, =3H/X1µ;74/ 
H; A>4=2<T;/5 @G7 @3µ;/30F7 >4F7. )@B HE7<D;/3 37<A@ES37 µ/3 µ;94?424CI3 
A>4H4µ4IGHB5 C/3 @B7 3S/421CBHB @4E 0/7?W74E 3A4A2B>Gµ:5 @4E ?37;I4E µ;  <73 @>1A4 
HEH@Bµ3@/01 03/ 37@/0;/µ;7/01. 
 
& Kevin Cullinane @4E +37;A/H@BµI4E Oxford ?Bµ4HI;EH; <>;E73 HD;@/0R µ;   @B7 
37R2EHB D>BH/µ1@B@35 HEµA;>/U4>F7 0/7?W74E H@B 73E@/2I3 (Cullinane, 1991). J  
=;2@/H@4A4IBHB @B5 2:TB5 ;A/D;/>Bµ3@/0F7 3A4URH;G7 ;A/D;/>;I@3/ µ;  @B7 E/49<@BHB 
?/RU4>G7 µ;91?G7 ;A/24C:5 37Rµ;H3 H; ?/3U4>;@/04W5 H@1D4E5. LH@1H4, B WA3>SB 
0/7?W7G7 ;A/H0/RX;/ @/5 ?E7B@/0<5 3A4?1H;/5 @B5 4A4/3H?:A4@; 3A1U3HB5. ';  @B7 <>;E7R 
@4E 4 Cullinane (1991) A3>4EHI3H; 03/ 37<2EH; µ/3 µ<94?4 3S/421CBHB5 03/ µ<@>BHB5 
HEµA;>/U4>F7 H; HD<HB µ;  @47 0I7?E74 3C4>R5. J  µ<94?45 3E@: ;U3>µ1H@B0; H; <73 
?;ICµ3 A24/40@B@>/F7 ;@3/>/F7 H@B *>;@37I3, H@B #4>=BCI3, H@4 .47C0 %47C0 03/ H@B7 
!22R?3. (3  A>4UI2 0/7?W74E A4E 373A@WD9B037 <D4E7 HBµ37@/0: ;U3>µ4C: H@B 2:TB 
3A4URH;G7 C/3 73E@/2/30<5 ;A/D;/>:H;/5. 
 
& ' anolis G. Kavussanos 03/ 4 Ilias D. Visvikis @4E &/0474µ/04W +37;A/H@BµI4E 89B7F7 
?/;S:C3C37 =/=2/4C>3U/0: <>;E73 373U4>/0R µ;  A3>RCGC3 A>4V17@3 73W2G7 (Kavussanos 
& Visvikis, 2006). )@B 73E@/2I3, µ/3 =/4µBD37I3 A4E D3>30@B>IX;@3/ 3A1 <7@47B 
µ;@3=2B@1@B@3 H@/5 @/µ<5, ;A4D/01@B@3, /HDE>4W5 ;A/D;/>Bµ3@/04W5 0W024E5, 0E02/01@B@3 
03/ <D;/ ETB2<5 0;U323/30<5 3A3/@:H;/5, B ?/3D;I>/HB 0/7?W74E ;I73/ ;S3/>;@/0R 
HBµ37@/0:. &/ A24/40@:@;5 03/ 4/ 73E2G@<5 37@/µ;@GAIX4E7 @;>RH@/4E5 0/7?W74E5 A4E 
ABCRX4E7 3A1 ?/30EµR7H;/5 H@/5 @/µ<5 @G7 73W2G7, H@/5 @/µ<5 @G7 03EHIµG7, H@3 ;A/@10/3, 
H@/5 HE73223Cµ3@/0<5 /H4@/µI;5 03/ H@/5 3SI;5 @G7 A24IG7. 8E@4I 4/ 0I7?E74/ 4EH/3H@/0R 
;AB>;RX4E7 @B HEHD<@/HB µ;@3SW ;H1?G7 03/ 01H@4E5. )WCD>47;5 @;D7/0<5 ?/3D;I>/HB5 
0/7?W74E, 0R74E7 HEH@Bµ3@/0: D>:HB D>Bµ3@44/0474µ/0F7 A3>3CFCG7, A422R 3A1 @3 
4A4I3 <D4E7 ?Bµ/4E>CB9;I ;/?/0R C/3 @B7 37@/µ;@FA/HB 37@I9;@G7 ?/30EµR7H;G7 @G7 
@/µF7 @G7 A>4373U;>9<7@G7 0/7?W7G7 H@B 73E@/2I3. )@B7 <>;E7R @4E5, 4/ Kavussanos 03/ 
Visvikis (2006), HEC0<7@>GH37 12B @B7 A>4C;7<H@;>B <>;E73 CW>G 3A1 @B7 
3A4@;2;Hµ3@/01@B@3 @G7 D>Bµ3@44/0474µ/0F7 A3>3CFCG7, ?I747@35 @4 =: µ3 C/3 
A;>3/@<>G <>;E73 H; 3E@1 @4 04µµR@/. 
 
J  <>;E73 @G7 Adland 03/ Jia (2008) 373U<>;@3/ H@47 0I7?E74 39<@BHB5 A2B>GµF7 3A1 
A2;E>R5 73E2G@F7. ';  @B7 <>;E7R @4E5 H@1D;EH37 H@B7 ;S<@3HB @B5 322B2;AI?>3HB5 
µ;@3SW @4E 0I7?E74E 39<@BHB5 A2B>GµF7 3A1 A2;E>R5 73E2G@F7 03/ @G7 HE79B0F7 A4E 
;A/0>3@4W7 H@B 73E23C4>R, @B ?/R>0;/3 @G7 73E24HEµUF7G7 03/ @B D>Bµ3@44/0474µ/0:  
03@RH@3HB @4E 73E2G@:. )@4 A23IH/4 @B5 <>;E7R5 @4E5, 37<A@ES37 <73 µ39Bµ3@/01 
µ47@<24 @4 4A4I4 A>4H4µ4/F7;/ @B7 ?E73µ/01@B@3 @B5 4/0474µ/0:5 3SI35 µ/35 A;>/1?4E 
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73W2GHB5 03/ @47 HD;@/01 0I7?E74 39<@BHB5, =3H/Hµ<74 H; <73 A2:>G5 2;/@4E>C/01 
H@4D3H@/01 µ47@<24 @B5 @><D4EH35 @/µ:5 73W2G7, @4 4A4I4 ;A/@><A;/ @B7 ;0@IµBHB @B5 
<0@3HB5 @B5 3A1?4HB5 @4E 0/7?W74E A4E 4U;I2;@3/ H@4 0I7?E74 39<@BHB5. (3  
3A4@;2<Hµ3@3 EA4H@B>IX4E7 @B7 A3>3?4D: 1@/ B HD<HB 37Rµ;H3 H@B7 3A1?4HB 0/7?W74E 
A4E 3A4?I?;@3/ H@47 0I7?E74 39<@BHB5 H@B 73E23C4>R 03/ H@3 @><D47@3 ;AIA;?3 73W2G7 
03/ @B ?/R>0;/3 @B5 A;>/1?4E 73W2GHB5 ;I73/ 9;@/0: 03/ 3WS4EH3. .  
 
& Taylor (1981), @B5 Littlewoods organization, 37<A@ES; <73 µ47@<24 ;0@IµBHB5 0RA4/G7 
3A4URH;G7 A4E 23µ=R747@3/ 3A1 73E@/2/30<5 ;@3/>I;5. (4  µ47@<24 ;S;@RX;/ @B7 HD;@/0: 
3A4@;2;Hµ3@/01@B@3 @G7 A42/@/0F7 A4E D>BH/µ4A4/4W7@3/ H; 73E2FH;/5 A24IG7 03/ H; 
;73223C<5 A24IG7 µ;@3SW @B5 3C4>R5 SB>4W U4>@I4E 03/ @B5 3C4>R5 ?;S3µ;71A24/G7. &/ 
A42/@/0<5 C/3 73E2FH;/5 03/ ;73223C<5 H@/5 3C4><5 ;0U>RX47@3/ µ;  @B µ4>U: @G7 
;A/9EµB@F7 A4H4H@F7 @4E H@124E A4E 2;/@4E>C;I H; 0RA4/4 ;I?45 73W2GHB5 :  
HEC0;0>/µ<7B 3C4>R. (4  µ47@<24 @4E5 A3><D;/ C>3U/0: 3A;/017/HB @G7 A42/@/0F7 A4E 
A><A;/ 73 ;7;>C4A4/B94W7 H; 0R9; A;>IA@GHB. J  3A4@;2;Hµ3@/01@B@3 0RA4/35 
HEC0;0>/µ<7B5 A42/@/0:5, 0R@G 3A1 ?/3U4>;@/0<5 HE79:0;5 @B5 73E23C4>R5, EA424CIX;@3/ 
3A1 @4 µ47@<24, A3><D47@35 ?/3>0: 373@>4U4?1@BHB.  
 
& Theodore Syriopoulos 03/ 4 Efthimios Roumpis @4E 73E@/2/304W @µ: µ3@45 @4E  
+37;A/H@:µ/4E 8/C3I4E ?/;S:C3C37 <>;E73 B 4A4I3 D>BH/µ4A4IBH; ;732230@/0R ?E73µ/0R 
µ47@<23 ?/30Wµ37HB5 A>40;/µ<74E 73 373C7G>IX4E7 @47 0I7?E74 03/ 73 A3><D4E7 @3 
H@4/D;I3 ;0;I73 A4E ;I73/ 3A3>3I@B@3 C/3 @B ?/3µ1>UGHB ;715 D3>@4UE230I4E 
73E@/2/30F7 µ;@4DF7 µ;  A422<5 ;E03/>I;5 373=R9µ/HB5 (Syriopoulos & Roumpis, 2009). 
J  3S/421CBHB @B5 ?/30Wµ37HB5 @G7 µ;@4DF7 ;I73/ 0>IH/µB C/3 @B7 3A4@;2;Hµ3@/0: 
@4A49<@BHB ;7;>CB@/04W, @B ?E73µ/0:  ?/3D;I>/HB D3>@4UE230I4E 03/ @B7 3A4@IµBHB µ/35 
;@3/>I35. ! µA;/>/0R EAR>D4E7 ;7?;IS;/5 1@/ @3 <H4?3 1AG5 03/ @3 0<>?B @G7 73E@/2/30F7 
;@3/>/F7 A4E ?/3D;/>IX47@3/ ?;S3µ;71A24/3 03/ A24I3 SB>4W DW?B7 U4>@I4E 
D3>30@B>IX47@3/ 3A1 <7@47B ?/30Wµ37HB. (3  3A4@;2<Hµ3@3 @4E µ47@<24E <?;/S37 <7@47B 
?/30Wµ37HB @G7 73E@/2/30F7 µ;@4DF7 A4E 4U;I2;@3/ @1H4 H@3 H@4/D;/F?B µ;C<9B @B5 
;0RH@4@; ;@3/>I35 1H4 03/ @4E ;E>W@;>4E 02R?4E, @3 4A4I3 ;I73/ ;E3IH9B@3 H; 3HWµµ;@>3 
<7@47;5 03@3H@RH;/5. +3>3@B>:9B037 @;2/0R ETB21@;>;5 3A4?1H;/5 C/3 D3>@4UE2R0/3 
73E@/2/30F7 µ;@4DF7 H; HD<HB µ;  3E@R A4E 3A3>@IX47@3/ 3A1 µ;@4D<5 R22G7 02R?G7. 
LH@1H4, 4/ ETB21@;>;5 3E@<5 3A4?1H;/5 HE7?ERX47@3/ µ;  µ;C32W@;>4 0I7?E74.  
 
&/ D. Lyridis et al. (2019) @4E !>C3H@B>I4E "323HHIG7 ';@3U4>F7 @4E !'+  37<A@ES; 
µI3 µ<94?4 µ;  @B7 D>:HB C;7;@/0F7 32C4>I9µG7 µ;  H04A1 @B7 37R2EHB @B5 3C4>R5 @G7 
Pure Car and Truck Carriers (PCTC) 03/ @B =;2@/H@4A4IBHB @B5 37RA@ESB5 @4E H@124E 
03/ UEH/0R @G7 0;>?F7. N/3 @47 H04A1 3E@1 4>IH@B0; µI3 37@/0;/µ;7/0:  HE7R>@BHB B 
4A4I3 37@/A>4HGA;W;/ @4 0<>?45 @B5 ;@3/>;I35 PCTC ;7F A3>R22B23 =;2@/H@4A4/;I@3/ @4 
?I0@E4 @G7 2/µ<7G7 A>44>/Hµ4W H; HD<HB µ;  @3 37@IH@4/D3 A24I3 03/ @4 U4>@I4 A4E U1>@4 
- ;0U4>@F7;@3/ µ;  4?BC1 AR7@3 @B7 ;7IHDEHB @G7 4/0474µ/0F7 3A4@;2;HµR@G7. J  
=;2@/H@4A4IBHB <C/7; µ;  D>:HB C;7;@/0F7 32C4>I9µG7, EA4=4B94Wµ;7B 1A4E D>;/3X1@37 
3A1 ?<7?>3 3A4URH;G7, µ;  H04A1 @B7 =;2@IGHB @B5 0;>?4U4>I35.  
)E7?ERH@B0; 03@R @47 @>1A4 3E@1 @4 A>1=2Bµ3 @B5 =<2@/H@B5 ?/3?>4µ:5 @G7 A24IG7 µ;  
3E@1 @B5 µ;C/H@4A4IBHB5 @4E 0<>?4E5. ';  @B D>:HB C;7;@/0F7 32C1>/9µG7 ?Bµ/4E>C;I@3/ 
@4 µ39Bµ3@/01 EA1=39>4 @4 4A4I4 D>BH/µ4A4/;I@3/ 03@1A/7 H; A>30@/0<5 ;U3>µ4C<5 03/ 
A4E ;0@15 @G7 A24IG7 Ro Ð Ro ?W73@3/ µ;  03@R22B2B ;/H3CGC: ?;?4µ<7G7 73 
D>BH/µ4A4/B9;I 03/ C/3 R22;5 03@BC4>I;5 A24IG7. 
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4. "M%!%  &B(M+&-.+&  G-.N(+&  *-'  )M#=$BJ%  N%!  
&'($ '*#M'!  ,B  ,'.M##-.#&#,-.'  .M-N%M-'   

4.1. B-!'*+*%  
 
J  9G>R0/HB µ/35 73E@/2/30:5 ;@3/>I35 <737@/ @G7 0/7?W7G7 @4E ;E>W@;>4E 
µ30>44/0474µ/04W A;>/=R2247@45 S;0/7R;/ µ;  @B7 <>;E73 @B5 322B2;SR>@BHB5 @4E 
µ/0>44/0474µ/04W A;>/=R2247@45 @B5 73E@/2I35 µ;  @4 C;7/01@;>4 µ30>44/0474µ/01 
A;>/=R2247. )@4 A3>17 0;UR23/4 93 ;>;E7B9;I B HD<HB @G7 @/µF7 @G7 73W2G7 ; 715 
HEC0;0>/µ<74E @4µ<3 @B5 73E@/2I35 µ;  C;7/01@;>4E5 µ30>44/0474µ/04W5 03/ 73E@/2/304W5 
A3>RC47@;5. +>40;/µ<74E B <>;E7R 3E@: 73 4?BC:H;/ H; HEµA;>RHµ3@3 @3 4A4I3 93 
µA4>4W7 µ;  ;2RD/H@;5 @>4A4A4/:H;/5 73 ;U3>µ4H@4W7 H; 4A4/3?:A4@; 73E@/2/30: ;@3/>I3 
H; 4/47?:A4@; 02R?4 03/ 37 3E@: ?>3H@B>/4A4/;I@3/, 93 ;H@/RH4Eµ;  H@B µ47@;24A4IBHB 
@4E ?;I0@B @B5 73E23C4>R5 SB>4W U4>@I4E (Baltic Dry Index Ð Biffex), H@4 ;S:5 BDI,4 µ;  
D>:HB 7;E>G7/0F7 ?/0@WG7. 87@/0;/µ;7/015 H04A15 @B5 <>;E735 ;I73/ B ?E73@1@B@3 
<C03/>B5 A>1=2;TB5 @B5 A4>;I35 @4E ;7 21CG ?;I0@B, C;C4715 A4E 93 HEµ=R22;/ H@B7 
4µ321@;>B ?/3D;I>/HB @B5 2;/@4E>CI35 µ/35 73E@/2/30:5 ;A/D;I>BHB5.  
 
\735  1>45 A4E @3 @;2;E@3I3 D>17/3 <D;/ 03@3H@;I 0394>/H@/015 A3>RC47@35 C/3 @B7 
3S/421CBHB µ/35 ;A<7?EHB5 H@4 73E@/2/301 DF>4 03/ 1D/ µ174, 21CG @B5 3ES371µ;7B5 
A;>/=32247@/0:5 ;E3/H9BHI35 322R 03/ @B5 HE7;DF5 ;7/HDE1µ;7B5 74µ49;HI35 ;I73/ 4 
1>45 @B5 EA;W9E7B5 ;A<7?EHB5. '<HG  3E@:5 ;A/?/F0;@3/ B ;7HGµR@GHB 
A;>/=32247@/0F7, 04/7G7/0F7 03/ ?/30E=;>7B@/0F7 (ESG) A3>3C17@G7 H@/5 ;A;7?E@/0<5 
3A4URH;/5, B 032W@;>B ?/3D;I>/HB @G7 0/7?W7G7 03/ B ?Bµ/4E>CI3 =/FH/µG7 03/ 
µ30>4A>49<HµG7 3A4?1H;G7. )@4 A23IH/4 @B5 ;>C3HI35 3E@:5 03/ C/3 @47 H04A1 @B5 
A>1=2;TB5 @4E ?;I0@B SB>4W U4>@I4E 93 :@37 D>:H/µ4 73 HEµA;>/2BU94W7 ?;I0@;5 
;7;>C;/30:5 3A1?4HB5 03/ D3µB2F7 >WAG7 @G7 A24IG7 039F5 03/ ?;I0@;5 A4E 
3A;/047IX4E7 @RH;/5 @B5 3C4>R5 A>45 @B7 03@;W9E7HB ;A;7?WH;G7 µ;  D3µB21 379>30/01 
3A4@WAGµ3 (low carbon investments). 6;?4µ<74E 1µG5 1@/ 4/ A;>/=32247@/04I ?;I0@;5 
;I73/ HD;@/0R 03/74W>C/4/ 03/ ?;7 EAR>D4E7 ;A3>0: H@4/D;I3 C/3 @B7 A;>I4?4  @B5 
37R2EHB5 03/ HEC0;0>/µ<73 C/3 A;>I4?4 20 ;@F7, B µ;2<@B 93 3>0;H@;I H@B 9;G>B@/0: 
37R2EHB @B5 HBµ3HI35 @4E5 C/3 @B 2:TB ;A;7?E@/0F7 3A4URH;G7 H@B 73E@/2I3.  
 
N/3 @B ?/;S3CGC: @B5 <>;E735, ;A/2<D9B037 H@4/D;I3 C/3 @4 D>47/01 ?/RH@Bµ3 A4E 
;0@;I7;@3/ 3A1 @47 'R>@/4 @4E 1991 µ<D>/ @47 8WC4EH@4 @4E 2009. J  ;A/24C: 3E@: CI7;@3/ 
C/3 @4E5 ;S:5 21C4E5: 
 

¥ J  ;/04H3;@:5 A;>I4?45 HE224C:5 ?;?4µ<7G7 0>I7;@3/ /0374A4/B@/0: C/3 @B7 
3A4@;2;Hµ3@/0: 2;/@4E>CI3 @G7 7;E>G7/0F7 ?/0@WG7.  

¥ J  D>47/0: 3E@: A;>I4?45 03@32:C;/ H@B7 A>1HU3@B 4/0474µ/0:  0>IHB A4E 
S;0I7BH; @47 &0@F=>/4 @4E 2007 H@/5 J+8  03/ B 4A4I3, 21CG @B5 µ;CR2B5  
<0@3HB5 A4E A:>;  A3><D;/ @B ?E73@1@B@3 C/3 A/4 S;0R93>B <>;E73 03/ 
;S3CGC: D>:H/µG7 HEµA;>3HµR@G7. )@B7 <>;E73 3E@: 93 ;A/D;/>B9;I B 
<C03/>B A>1=2;TB @B5 ;A<0@3HB5 @B5 0>IHB5 3E@:5 H@47 @4µ<3 @B5 73E@/2I35 

                                                
4 )@B7 A3>4WH3 <>;E73 ;A/2<D9B037 H@4/D;I3 03/ 3A1 @47 ?;I0@B Baltic International Freight Futures 
Exchange (Biffex) 4 4A4I45 ;I73/ 4 A>1C4745 @4E BDI 039F5 B ;/04H3;@:5 A;>I4?45 HE224C:5 H@4/D;IG7 ?;7 
µA4>4WH; 73 /0374A4/B9;I 3A1 @47 HD;@/0R 7;4HWH@3@4 ?;I0@B BDI (<@45 ?Bµ/4E>CI35 @4E ?;I0@B: 1999).  
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µ<HG @B5 30>/=4W5 A>1=2;TB5 @B5 ;S<2/SB5 @4E ?;I0@B 73E23C4>R5 SB>4W 
U4>@I4E BDI 3A1 @47 8WC4EH@4 @4E 2008 µ<D>/ @47 O;=>4ER>/4 @4E 2009.  

 
8A1 @B µ;2<@B 03/ 37R2EHB @B5 4/0474µ/0:5 /H@4>I35 A>40WA@;/ 1@/ C;7/0R 
µ30>44/0474µ/0R C;C471@3 <D4E7 Rµ;HB ;AI?>3HB H@B =/GH/µ1@B@3 @G7 ;A/D;/>:H;G7, 
37;S3>@:@G5 02R?4E ?>3H@B>/4A4IBHB5, 0394>IX47@35 <@H/ @4 ;AIA;?4 ;EBµ;>I35 :  @B7 
A/9371@B@3 D>;404AI35 @4E5. )@4 A3>17 0;UR23/4 ;A/D;/>;I@3/ B 3S/421CBHB @G7 
7;E>G7/0F7 ?/0@WG7 G5 ;>C32;IG7 A>1=2;TB5 @4E ?;I0@B BDI 03/ C;7/01@;>3 @B5 
D>BH/µ1@B@35 @G7 @;D7B@F7 7;E>G7/0F7 ?/0@WG7 H@B 2:TB H@>3@BC/0F7 ;A/D;/>Bµ3@/0F7 
3A4URH;G7. N/3 @47 H04A1 3E@1 HE22<D@B0; <73 ;E>W URHµ3 µ30>44/0474µ/0F75 (19 
?;I0@;5)  03/ 73E@/2/30F76 (8 ?;I0@;5) ?;?4µ<7G7, @3 4A4I3 A;>/C>RU47@3/ 3732E@/0R H@B 
HE7<D;/3. (3  H@4/D;I3 3E@R ;I73/ ?/39<H/µ3 H; Bµ;>:H/3, ;=?4µ3?/3I3, µB7/3I3 03/ 
@>/µB7/3I3 =RHB, 37R24C3 µ;  @B7 3>D: :  @47 4>C37/Hµ1 A4E ;I73/ EA;W9E74/ C/3 @B 
HE224C: 03/ HW79;HB 0R9; S;DG>/H@4W µ30>44/0474µ/04W :  73E@/2/304W ?;I0@B :  
4>C37Gµ<7B5 3C4>R5 H@B7 A;>IA@GHB A4E @4 EA1 ;S<@3HB H@4/D;I4-?;I0@B5 ;I73/ 
?/3A>3Cµ3@;WH/µ4 H; 0RA4/3 3C4>R. )@1D45 ;I73/ 73 ?/3A/H@G9;I B ?E73@1@B@3 
A>1=2;TB5 @B5 ;S<2/SB5 @4E ?;I0@B C/3 4>IX47@3 2, 4, 6, 8 :  03/ A;>/HH4@<>G7 µB7F7. J  
;A/@EDI3 @4E ;CD;/>:µ3@45 ;S3>@R@3/ 3A1 @B ?E73@1@B@3 :  µB <C0E>B5 03/ <C03/>B5 
A>1=2;TB5 @B5 ;S<2/SB5 @4E ?;I0@B BDI.  
 
J  A2;/4TBUI3 @G7 µ30>44/0474µ/0F7 A3>3C17@G7 3U4>4W7 @B7 4/0474µI3 @G7 
J7Gµ<7G7 +42/@;/F7 @B5 8 µ;>/0:5, 039F5 B 4/0474µI3 @G7 J+8  <D;/ 3A4?;/D9;I 
ÇBC<@/?3È µ;@3SW @G7 37;A@ECµ<7G7 4/0474µ/F7 37R @47 01Hµ4, 0394>IX47@35 <@H/ @B7 
C;7/01@;>B @RHB H@B7 A3C01Hµ/3 4/0474µI3. J  WT/H@B HBµ3HI3 @B5 8 µ;>/0R7/0B5 
4/0474µI35  µA4>;I ;W0423 73 CI7;/ 37@/2BA@: 3A1 @4 C;C4715 1@/ 3A4@;2;I @4 24% @4E 
A3C01Hµ/4E 8!+ , ;7F B 0;U323/4A4IBHB @B5 3µ;>/0R7/0B5 0;U323/3C4>R5 37@/H@4/D;I 
H@4 42% @B5 A3C01Hµ/35 0;U323/4A4IBHB5 (Bullish on America, 2009). $HDE>R 
37;>D1µ;7;5 4/0474µI;5 1AG5 B %I73 :  B $7?I3 ;I73/ 03@Õ 4EHI3 R>>B0@3 HE7?;?;µ<7;5 µ;  
@B7 4/0474µI3 @G7 J+8 , 03/ B ;S<2/SB @G7 0W>/G7 µ30>44/0474µ/0F7 D3>30@B>/H@/0F7 
@4E5 HE7?<;@3/ µ;  @B7 ;S<2/SB @B5 3µ;>/0R7/0B5 4/0474µI35. 
 
'<HG  µ/35 ;7?;2;D4W5 µ;2<@B5 @G7 0W>/G7 4/0474µ/0F7 0>IH;G7 @4E 204E 03/ 214E 3/F73, 
A3>3@B>;I@3/ 1@/ B A2;/471@B@3 @G7 0>IH;G7, 4/ 4A4I;5 @;2/0R ;A;0@R9B037 H@47 
73E@/2/301 02R?4, :@37 4/0474µ/0<5 0>IH;/5 A3C01Hµ/4E D3>30@:>3 A4E ;ID37 3>7B@/0: 
;AI?>3HB H@4 A3C01Hµ/4 ; µA1>/4. &/ A;>/HH1@;>;5 A3C01Hµ/;5 4/0474µ/0<5 0>IH;/5 
A>G@4A3>4EH/RH@B037 H@/5 J+8  A>/7 ;A;0@394W7 H@B7 A3C01Hµ/3 4/0474µI3 µ;  @B 
µ4>U: @4E Ç7@1µ/74È. Y22;5 4/0474µ/0<5 0>IH;/5 1AG5 @B5 )4EB?I35 :  @B5 $3AG7I35 @B 
?;03;@I3 @4E Õ90 3A4@;24W7 A42W HBµ37@/0R 4/0474µ/0R C;C471@3 µ;  A24WH/4 
;A/H@Bµ47/01 ;7?/3U<>47. LH@1H4 B ;A/>>4: @4E5 H@B7 A3C01Hµ/3 4/0474µI3 :  @B7 
73E@/2/30: ?>3H@B>/1@B@3 ?;7 :@37 /?/3I@;>3 /HDE>:. 
 
+3>R @4 <7@474 ;7?/3U<>47 C/3 @/5 ;U3>µ4C<5 @G7 7;E>G7/0F7 ?/0@WG7 H@3 4/0474µ/0R, 
EAR>D4E7 ;2RD/H@;5 µ;2<@;5 H@/5 4A4I;5 <D4E7 ;U3>µ4H@;I @3 7;E>G7/0R ?I0@E3 H; 
D>474H;/><5 µ30>44/0474µ/0F7 ?;?4µ<7G7, ;7F A3>R22B23 ?;7 <D;/ A>3Cµ3@4A4/B9;I 
HEC0;0>/µ<7B <>;E73 C/3 @B7 A>1=2;TB @4E BDI :  0RA4/4E HE73U4W5 73E@/2/304W ?;I0@B.  
 

                                                
5 6I0@E4 Bloomberg 
6 6I0@E4 Clarksons 
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'/3  <>;E73, B 4A4I3 ;I73/ H; 0RA4/4 =39µ1 HD;@/0: µ;  @B7 A3>4WH3, ;I73/ 3E@: @G7 Ray 
03/ Vina (2004) H@B7 4A4I3 ;A/D;/>:9B0;, µ<HG @;D7B@F7 7;E>G7/0F7 ?/0@WG7, B 
?/;>;W7BHB @B5 HEHD<@/HB5 @G7 3A4?1H;G7 0RA4/G7 3µ4/=3IG7 0;U323IG7 µ;  ?/RU4>;5 
4/0474µ/0<5 µ;@3=2B@<5, 1AG5 @4 8!+ , @4 WT45 @G7 ;A/@40IG7, 4 A2B9G>/Hµ15, B 
HE73223Cµ3@/0: /H4@/µI3, B A>4HU4>R D>:µ3@45 03/ B HE742/0: 0;U323/4A4IBHB @B5 
0;U323/3C4>R5. (;2/0R, 3A<?;/S37 1@/ 4>/Hµ<7;5 µ;@3=2B@<5 ;ID37 HBµ37@/0: ;AI?>3HB 
H@/5 3A4?1H;/5 @G7 3µ4/=3IG7 0;U323IG7 (8 /%) C/3 @B HEC0;0>/µ<7B A;>I4?4, ;7F R22;5 
µ;@3=2B@<5 ;ID37 3µ;2B@<3 ;AI?>3HB.  
 
!A/A2<47, HD;@/0: ;I73/ 03/ B µ;2<@B @B5 Nakamura (2005) B 4A4I3 ?/;>;W7BH; @B7 
D>BH/µ1@B@3 @G7 7;E>G7/0F7 ?/0@WG7 H@B7 A>1=2;TB @4E A2B9G>/Hµ4W. %R747@35 
D>:HB ?;?4µ<7G7 @B5 4/0474µI35 @G7 J+8 , 3A<?;/S; µ<HG @4E µ47@<24E A>1=2;TB5 A4E 
37<A@ES; 1@/ @3 7;E>G7/0R ?I0@E3 EA;><D4E7 @G7 µ474-µ;@3=2B@F7 µ47@<2G7 
A32/7?>1µBHB5 C/3 µ/0>R D>47/0R ?/3H@:µ3@3.  
 
&/ Swanson 03/ White (1997) 3A<?;/S37, µ<HG HWC0>/HB5 @B5 3A4@;2;Hµ3@/01@B@35 
?/3U1>G7 µ;91?G7 A>1=2;TB5, 1@/ @3 A>4H3>µ4H@/0R µ47@<23 (adaptive models) H; 
Ç@;D7B@R 7;E>G7/0R ?I0@E3È EA;>@;>4W7 @G7 µB A>4H3>µ4H@/0F7 µ47@<2G7 1H47 3U4>R 
@B7 A>1=2;TB @4E ;A/A<?4E 03/ @B5 03@;W9E7HB5 A4E 0/74W7@3/ 4>/Hµ<74/ 
µ30>44/0474µ/04I ?;I0@;5.  
 
H Lam (2004) ;A/D;I>BH; 73 ?/;>;E7:H;/ @B ?E73@1@B@3 @G7 7;E>G7/0F7 ?/0@WG7 73 
;74A4/:H4E7 @B 9;µ;2/F?B µ;  @B7 @;D7/0: 37R2EHB, C/3 @B7 A>1=2;TB @B5 
D>Bµ3@44/0474µ/0:5 ;AI?4HB5 µ/35 ;@3/>I35. N/3 @4 H04A1 3E@1 D>BH/µ4A4IBH; 
µ;@3=2B@<5 @1H4 3A1 @4 µ30>44/0474µ/01 A;>/=R2247, 1H4 03/ 3A1 @/5 4/0474µ/0<5 
03@3H@RH;/5 ;@3/>/F7 FH@; 73 A>4=2<T;/ @4 >E9µ1 3A1?4HB5 @G7 /?IG7 0;U323IG7 
(ROE). 
 
(<245, 4/ Leung, Daouk 03/ Chen (2000) D>BH/µ4A4IBH37 C>3µµ/0:  ?/30>/@: 37R2EHB 
(linear discriminant analysis), logit, probit, 03/ A/9374@/0R 7;E>G7/0R ?I0@E3 (probabilistic 
neural networks) A>40;/µ<74E 73 A>4=2<T4E7 @B7 A4>;I3 ;715 D>Bµ3@/H@B>/304W ?;I0@B. 
 

4.2 .M-N%M-'  B)B&G(!B+&  P-$-.+&  )M#!  N#  .$-,'   
 
J  A;>/=32247@/0:  =/GH/µ1@B@3, 3A4@;2;I A2<47 µ;  3ES371µ;7B =3>W@B@3 A42W H4=3>1 
A3>RC47@3, G5 A>45 @B 2:TB 3A4URH;G7 C/3 ;A;7?WH;/5 H@B7 73E@/2I3 03/ HE7;AF5 03/ 
/?/3I@;>B5 HBµ3HI35, G5 A>45 @B ?/3µ1>UGHB @B5 3C4>R5.  
 
,1CG @B5 C;7/01@;>B5 H@>4U:5 A>45 3737;FH/µ;5 A:C;5 ;7<>C;/35, @B5 C;7/01@;>B5 
37BHEDI35 C/3 @B7 02/µ3@/0: µ;@3=42: 322R 03/ @B5 3ES371µ;7B5 HD;@/0:5 74µ49;HI35 @3 
@;2;E@3I3 D>17/3 H@B 73E@/2I3 4/ ;@3/>;I;5 0324W7@3/ ;I@; 73 A>4H3>µ1H4E7 @3 A24I3 @4E5 
H@4E5 03/74W>C/4E5 03747/Hµ4W5 ;0A4µAF7 3;>IG7 >WAG7 ;I@;  73 ;A;7?WH4E7 H; A24I3 
µ;  032W@;>B ;7;>C;/30:  3A1?4HB, ; 732230@/0R 03WH/µ3 :  03/ ;732230@/0<5 µ;91?4E5 
A>1GHB5.  
 
J  ;S<@3HB ;A;7?E@/0F7 H@>3@BC/0F7 03/ D3>@4UE230IG7 C/3 @B7 3S/421CBHB @B5 
;E9EC>Rµµ/HB5 @G7 ;A;7?E@/0F7 A42/@/0F7 03/ H@1DG7 HD;@/0R µ;  @4 02Iµ3 (climate- 
aligned) 039IH@3@3/ 424<73 03/ HBµ37@/01@;>B @1H4 C/3 7<;5 03@3H0;E<5 1H4 03/ C/3 
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retrofit EAR>D47@45 H@124E, A>40;/µ<74E 73 ;A/@;ED9;I B ;73>µ17/HB µ;  @B7 
A;>/=32247@/0: 74µ49;HI3 7. 
 
J  <>;E73 A>4DF>BH; 23µ=R747@35 EA1TB @3 A3>3AR7G 039F5 03/ @B C;7/01@;>B 9;G>I3 
@G7 7;E>G7/0F7 ?/0@WG7. 
 

4.3 !($$#*%  !N#-"B-+&  .'-  B-!'*+*%  GBG#,B&+&  
 
(4  A>F@4 =: µ3 H@B7 A3>4WH3 <>;E73 EA:>S; B HE224C: 12G7 ;0;I7G7 @G7 
µ30>44/0474µ/0F7 03/ 73E@/2/30F7 A3>3C17@G7 4/ 4A4I4/, HWµUG73 µ;  @B µ<D>/ H:µ;>3 
; µA;/>I3, 9;G>:9B0; 1@/ ;I73/ A42W A/9371 73 HEµ=R224E7 H@B7 ?/3µ1>UGHB @4E ?;I0@B 
73E23C4>R5 SB>4W U4>@I4E BDI.  
 
&/ µ30>44/0474µ/04I A3>RC47@;58 A4E ;A/2<D9B037 73 D>BH/µ4A4/B94W7 G5 H@4/D;I3 
;/H1?4E (input layers)9 H@3 7;E>G7/0R ?I0@E3 3732W47@3/ A3>30R@G: 
 

1) Αιτήσεις ανέργων (Jobless claims)10 
 
&/ 3/@:H;/5 37<>CG7 3A4@;24W7 <737 @>1A4 µ<@>BHB5 @B5 ?E73µ/0:5 @B5 3C4>R5 
;>C3HI35, EA424CIX47@35 @/5 3/@:H;/5 ;0;I7G7 A4E C/3 A>F@B U4>R ;A/D;/>4W7 73 
EA3D94W7 H@4 @3µ;I4 37;>CI35. [H4  2/C1@;>4/ R79>GA4/ 3/@4W7@3/ @B7 EA3CGC: @4E5 
H@4 @3µ;I4 37;>CI35, @1H4 A;>/HH1@;>4/ 24C/0R ;I73/ 3E@4I A4E <D4E7 ;>C3HI3 C;C4715 
A4E 3A4@;2;I 9;@/01 HBµR?/ C/3 @B7 ;E>GH@I3 @B5 4/0474µI35.  
  
J  ;>C3HI3 ;I73/ HE7EU3Hµ<7B µ;  @4 A>4HGA/01 ;/H1?Bµ3 (Personal Income) @4 4A4I4 
A3><D;/ 3C4>3H@/0: ?W73µB H@4E5 03@3732G@<5 4/ 4A4I4/ µ;  @B H;/>R @4E5 
HEµ=R224E7 H@B ?/3@:>BHB @B5 37RA@ESB5 @B5 4/0474µI35. &/ ;A;7?E@<5 
A3>30424E9F7@35 @47 HEC0;0>/µ<74 ?;I0@B µA4>4W7 73 ;SRC4E7 D>:H/µ3 
HEµA;>RHµ3@3 C/3 @B 2:TB <C03/>G7 3A4URH;G7. (3  H@4/D;I3 C/3 7<;5 3/@:H;/5 
37<>CG7 ?Bµ4H/;W47@3/ H; ;=?4µ3?/3I3 =RHB µ;  ;7?;D1µ;7B 3WSBHB (µ;IGHB) 73 
HE7;ARC;@3/ ;A/?;I7GHB (=;2@IGHB) @B5 3C4>R5 ;>C3HI35 37@IH@4/D3. (4  A3>R?;/Cµ3 
A4E 30424E9;I A3>4EH/RX;/ A/937<5 ;S;2IS;/5 H@B7 4/0474µI3 3A1 @B ?/3>0: =;2@IGHB 
@4E ?;I0@B ()D: µ3 5 Ð )D: µ3 6).  
 

                                                
7 The Principles for Responsible Investment (PRI): https://www.unpri.org  
United Nations Environment Programme Finance Initiative (UNEP FI): https://www.unepfi.org  
United Nations Global Compact (PRI): https://www.unglobalcompact.org  
8 Bloomberg net 
9 Gonzalez, S. (2000). Neural networks for macroeconomic forecasting: a complementary approach to 
linear regression models (pp. 2000-07). Ottawa, Ontario, Canada: Department of Finance. 
10 (4  ÇEmployment and Training Administration of the U.S. Department of LaborÈ ;I73/ EA;W9E74 C/3 @B7 
;0A17BHB 03/ @B ?Bµ4H/4A4IBHB @4E HEC0;0>/µ<74E µ;C<94E5 H; ;=?4µ3?/3I3 =RHB 03/ ;/?/01@;>3 0R9; 
+<µA@B.  
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!DFµ1 5: )4U1AL µ1509C0;UE<µ1 <?AEC15;:9?U1 I4105@A µE4@<E>A </47 14/F<E47 1A603>A 

 
 

 
 
 
!DFµ1 6: )4U1AL Q01D?C0;UE<µ1 <?AEC15;:9?U1 I4105@A µE4@<E>A </47 14/F<E47 1A603>A 
 

 
LH@1H4 93 A><A;/ 73 373U;>9;I 03/ <73 H4=3>1 µ;/47<0@Bµ3 3E@4W @4E ?;I0@B, 4 
4A4I45 ?;7 A3><D;/ A2B>4U4>I;5 C/3 @4E5 37<>C4E5 A4E 03@R @B7 A3>3µ47: @4E5 H@4 
(3 µ;I4 87;>CI35 ?;7 03@RU;>37 73 ;S3HU32IH4E7 0RA4/3 ;>C3HI3 µ<D>/ @B7 4>/H@/0: 
?/3C>3U: @4E5 3A1 @4 (3 µ;I4. 8E@1 HBµ3I7;/ 1@/ ;7F 0RA4/4/ R79>GA4/ A3>3µ<74E7 
R7;>C4/, ?/3C>RU47@3/ 3A1 @4 (3 µ;I4 87;>CI35 DG>I5 73 <D4E7 @4 ?/03IGµ3 
;A37;CC>3U:5, µ;  HE7<A;/3 3E@1 @4 @1H4 HBµ37@/01 H@4/D;I4 73 µB7 03@3C>RU;@3/ 
A4E9;7R. (4  <22;/µµ3 3E@:5 @B5 A2B>4U1>BHB5 3µ=2W7;@3/ µ;  @B7 D>:HB, 03@R @B7 
A3>4WH3 <>;E73, 1H4 @4 ?E73@17 A;>/HH1@;>G7 A3>3C17@G7 G5 Ç?;?4µ<73 ;/H1?4EÈ.  
 
+3>30R@G, A3>4EH/RX;@3/ B A4>;I3 @4E HEC0;0>/µ<74E ?;I0@B C/3 @3 @;2;E@3I3 ;I04H/ 
D>17/3, A4E 3A4@;2;I 03/ @B D>47/0: A;>I4?4 H@B7 4A4I3 =3HIX;@3/ B <>;E73. )@4 
?/RC>3µµ3 U3I7;@3/ 0393>R B 3A1@4µB R74?45 A4E A3>4EHI3H; 4 ?;I0@B5 03@R @B7 
A>1HU3@B D>Bµ3@44/0474µ/0:  0>IHB. & ?;I0@B5 3E@15 ?;7 <?;/S; 0RA4/3 ; µU37: 
=;2@IGHB H@B HE7<D;/3, 039F5 B 37;>CI3 ;I73/ @4 µ30>44/0474µ/01 µ<C;945 A4E 
D>;/RX;@3/ A;>/HH1@;>4 D>174 H; HWC0>/HB µ;  @4E5 24/A4W5 =3H/04W5 ?;I0@;5 C/3 73 
;A37<29;/ H@B7 A>1@;>B 03@RH@3HB, 039F5 ;AB>;RX;@3/ 3A1 123 @3 R223 ?;?4µ<73 
@B5 4/0474µI35 µ;  HD;@/0: D>47/0: EH@<>BHB.   
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G4L301µµ1 1: B459<1E/F7 C90EH1 />A  '4/F<E>A  'A603>A – )23F  Bloomberg 
 
2) Δείκτης τιµών Καταναλωτή (CPI United States Consumer Price Index)11  
 
& ?;I0@B5 @/µF7 03@3732G@: ;I73/ µ/3 D>474H;/>R A4E 3A;/047IX;/ @4 ;AIA;?4 @G7 
@/µF7 03@3732G@/0F7 3C39F7 03/ EAB>;H/F7. & ?;I0@B5 @/µF7 03@3732G@: ;I73/ 4 
A/4 ?/3?;?4µ<745 µB7/3I45 ?;I0@B5 A2B9G>/Hµ4W 03/ 3U4>R <73 032R9/ 3C39F7 03/ 
EAB>;H/F7 3A;/047IX47@35 4EH/3H@/0R @4 01H@45 XG:5 03/ 1D/ @4 C;7/01 ;AIA;?4 @G7 
@/µF7. (3  03@3732G@/0R 3C39R ;AB>;RX4E7 03@R 40% @47 ?;I0@B, ;7F @4 EA124/A4 
60% 3U4>R @B7 µ;@3=42: H@/5 @/µ<5 @G7 EAB>;H/F7. J  A;>I4?45 =RHB5 C/3 @47 
EA424C/Hµ1 @4E HBµ;>/74W ?;I0@B @/µF7 03@3732G@: (US CPI) ;I73/ @4 1982. 
 
87R24C3 µ;  @/5 µ;@3=42<5 @4E >E9µ4W A2B9G>/Hµ4W 03/ @/5 A>4H?40I;5 C/3 @B7 
µ;2247@/0: @4E A4>;I3, B Federal Reserve A>4H3>µ1X;/ @B 74µ/Hµ3@/0: A42/@/0: µ;  
37R24C;5 3ES4µ;/FH;/5 @4E =3H/04W ;A/@40I4E. &/ µ;@3=42<5 3E@<5 <D4E7 HBµ37@/0<5 
;A/?>RH;/5 H@/5 @/µ<5 @G7 µ;@4DF7, @G7 4µ421CG7 03/ @G7 ; µA4>;EµR@G7. )@B 
HE7<D;/3 A3>3@I9;@3/ <73 A3>R?;/Cµ3 ()D: µ3 7) C/3 @3 µ<@>3 A4E 23µ=R747@3/ H; 
A;>/A@FH;/5 ?/3?4D/0F7 3ES:H;G7 @4E CPI. 87@IH@4/D;5 A42/@/0<5 30424E94W7@3/ C/3 
<7@47;5 µ;/FH;/5 @4E 6;I0@B (/ µF7 %3@3732G@: (US CPI). 
 
 

 
 

!DFµ1 7: )E0HC/><2 I41I9D45@A 1?8F<E>A /9?  GN.  514 C9:4/4567 1A/HI01<27 
 
+3>30R@G, A3>4EH/RX;@3/ B ;/04H3;@:5 A4>;I3 @4E ?;I0@B @/µF7 03@3732G@: 4 
4A4I45 ; µU37IX;/ H@39;>R 374?/0: @RHB. %3@R @B7 A>1HU3@B 4/0474µ/0:  0>IHB 

                                                
11 (4  ÇBureau of Labor Statistics (BLS) of the US Department of LaborÈ ;I73/ EA;W9E74 C/3 @B7 ;0A17BHB 
03/ @B ?Bµ4H/4A4IBHB @4E 6;I0@B (/ µF7 %3@3732G@: H; µB7/3I3 =RHB.  
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A3>3@B>;I@3/ µ/3 0RµTB A4E A>402:9B0; 3A1 @B7 <7@47B µ;IGHB @B5 X:@BHB5 µ;  
;A30124E94 @B µ;IGHB @G7 @/µF7.  
 

 
 

G4L301µµ1 2: B459<1E/F7 C90EH1 /9?  GEH5/2 N4µ@A .1/1A1:>/F  – )23F  Bloomberg 
 
3) Δείκτης Τιµών Παραγωγού (Producer Price Index)12 
 
& ?;I0@B5 @/µF7 A3>3CGC4W (6(+ ) EA424CIX;/ H; µB7/3I3 =RHB, @4 ;AIA;?4 @/µF7 ;715 
HEC0;0>/µ<74E Ç03239/4WÈ A>4V17@G7 (A>F@;5 W2;5 03/ =/4µBD37/0R A>4V17@3) H@4 
H@R?/4 @B5 A3>3CGC:5. ';  R223 21C/3, 4 6(+  µ;@>R @/5 @/µ<5 @G7 A>4V17@G7 H@4 
;AIA;?4 @4E A3>3CGC4W, A>4@4W U@RH4E7 H@B ?/R9;HB @G7 03@3732G@F7. 6;?4µ<74E 
1@/ 4 ?;I0@B5 3E@15 EA424CIX;/ @47 A2B9G>/Hµ1 H@4 H@R?/4 @B5 A3>3CGC:5, ;I73/ 
;A1µ;74 <73 A4H4H@113 @B5 µ;@3=42:5 @G7 @/µF7 73 A;>7R;/ 03/ H@47 6;I0@B (/ µF7 
%3@3732G@: (CPI). +>4BC4Eµ<7G5 373U<>9B0; B HBµ3HI3 @B5 ;S<2/SB5 @4E ?;I0@B 
@/µF7 03@3732G@: H@B DR>3SB 74µ/Hµ3@/0:5 A42/@/0:5 µ<HG @B5 3ES4µ;IGHB5 @4E 
=3H/04W ;A/@40I4E. & ?;I0@B5 @/µF7 A3>3CGC4W 3A4@;2;I GH@1H4 @47 A>4RCC;24 @B5 
;S<2/SB5 @4E A2B9G>/Hµ4W, A3><D47@35 <C03/>3 ;7?;IS;/5 C/3 @4 @/ A>10;/@3/ 73 
30424E9:H;/ H@4 ;AIA;?4 @G7 03@3732G@/0F7 3C39F7 03/ EAB>;H/F7.   
 
& 6;I0@B5 (/ µF7 +3>3CGC4W (PPI) H@/5 J+8  <D;/ @>;I5 ;0?4D<5 03/ 3U4>R: 
 
-  (;2/0R A>4V17@3 <@4/µ3 C/3 D47?>/0: AF2BHB 

 
-  !A;S;>C3Hµ<73 A>4V17@3 03/ E2/0R <@4/µ3 C/3 73 032WT4E7 0RA4/4 ;7?/Rµ;H4 

H@R?/4 @B5 A3>3CGC:5 
 

-  +>F@B W2B A4E D>;/RX;@3/ A;>3/@<>G ;A;S;>C3HI3 
 
& 6(+  A4E 3U4>R @;2/0R A>4V17@3 ;I73/ 3E@15 A4E 93 D>BH/µ4A4/B9;I H@B7 <>;E73 
3E@: 039F5 4/ R224/ ?W4 ?;I0@;5, 37 03/ A42W D>:H/µ4/ C/3 @/5 A2B>4U4>I;5 A4E ?I74E7 
H; A>F/µ4 H@R?/4, A3>4EH/RX4E7 <7@47;5 ?/30EµR7H;/5.  
 

                                                
12 T4 ÇBureau of Labor Statistics of the U.S. Department of LaborÈ ;I73/ EA;W9E74 C/3 @B7 ;0A17BHB 03/ 
@B ?Bµ4H/4A4IBHB @4E HEC0;0>/µ<74E µ;C<94E5 H; µB7/3I3 =RHB (HE7:9G5 0R9; ?;W@;>B :  @>I@B 
;=?4µR?3).  
13 & 6;I0@B5 (/ µF7 +3>3CGC4W ;AB>;RX;/ 2/C1@;>4 3A1 @4 : µ/HE @B7 @;2/0: µ;@3=42: @4E 6;I0@B (/ µF7 
%3@3732G@:.    
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80424W9G5, A3>3@I9;@3/ <73 A3>R?;/Cµ3 ()D: µ3 8) C/3 @3 µ<@>3 A4E 23µ=R747@3/ H; 
A;>/A@FH;/5 ?/3?4D/0F7 µ;/FH;G7 @4E PPI. 87@IH@4/D;5 A42/@/0<5 30424E94W7@3/ C/3 
<7@47;5 3ES:H;/5 @4E 6;I0@B (/ µF7 +3>3CGC4W. 
 
 

 
 

!DFµ1 8: )E0HC/><2 I41I9D45@A µE4@<E>A /9?  GN)  514 C9:4/4567 1A/HI01<27 
 
 
+3>30R@G, A3>4EH/RX;@3/ B ;/04H3;@:5 A4>;I3 @4E ?;I0@B @/µF7 A3>3CGC4W 4 4A4I45 
<D;/ A3>1µ4/3 A4>;I3 µ;  3E@: @4E ?;I0@B @/µF7 03@3732G@:. )@B7 A>1HU3@B 
4/0474µ/0:  0>IHB A3>3@B>4Wµ;  µ/3 0RµTB A4E A>402:9B0; 3A1 @B7 <7@47B µ;IGHB 
@B5 X:@BHB5 µ;  ;A30124E94 @B µ;IGHB @G7 @/µF7, 1AG5 HE7<=B 03/ H@B7 A;>IA@GHB 
@4E ?;I0@B @/µF7 03@3732G@: A4E 4EH/3H@/0R ?<D;@3/ <73 µ;CR24 A4H4H@1 @B5 
;S<2/SB5 @4E ?;I0@B @/µF7 A3>3CGC4W. 
 

 
 

G4L301µµ1 3: B459<1E/F7 C90EH1 /9?  GEH5/2 N4µ@A )1013>39K  
+BC: Bloomberg 

 
 
4) Ακαθάριστο Εγχώριο Προϊόν(ΑΕΠ)14 
 
(4  8!+  37@/A>4HGA;W;/ @B7 HE742/0: 3SI3 @B5 ;CDF>/35 A3>3CGC:5 C/3 µ/3 
HEC0;0>/µ<7B A;>I4?4 03/ 3A4@;2;I@3/ 3A1 @/5 3C4><5 @G7 ;CDF>/3 A3>3Cµ<7G7 
A>4V17@G7 3A1 /?/F@;5, ;A/D;/>:H;/5, 3224?3A4W5 03/ ?Bµ1H/;5 ;A/D;/>:H;/5. (3  
H@4/D;I3 ;I73/ ?/39<H/µ3 H; 474µ3H@/0: 03/ A>3Cµ3@/0: (3A4A2B9G>/Hµ<7B) 3SI3, 
039F5 03/ H; µ4>U: ?;I0@B. (4  8!+  ;I73/ 4 A/4 A;>/;0@/015 ?;I0@B5 4/0474µ/0:5 

                                                
14 T4 ÇBureau of Economic Analysis (BEA) of the U.S. Department of CommerceÈ ;I73/ EA;W9E74 C/3 @B7 
;0A17BHB 03/ @B ?Bµ4H/4A4IBHB @4E HEC0;0>/µ<74E µ;C<94E5 H; @>/µB7/3I3 =RHB (HE7:9G5 @B7 @<@3>@B 
;=?4µR?3 @4E HD;@/04W µ:73).  
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?>3H@B>/1@B@35. &/ ;A/µ<>4E5 A@ED<5 @4E 3039R>/H@4E ;CDF>/4E A>4V17@45 ?B23?: B 
03@3732G@/0: ?3AR7B, 4/ ;A/D;/>Bµ3@/0<5 ;A;7?WH;/5 03/ 4/ ;A;7?WH;/5 H; 30I7B@3 
3A4@;24W7 @3 9;µ<2/3 @B5 4/0474µI35. (4  A3>30R@G HD;?/RC>3µµ3 3A4032WA@;/ AG5 
37@/?>4W7 HE7:9G5 4/ ;A;7?E@<5 H; 0RA4/3 µ;C32W@;>B 3A1 @B7 373µ;71µ;7B  3WSBHB 
@4E 8!+ . 87R24C;5 ;A/?>RH;/5 93 EAR>S4E7 H; A;>/A@FH;/5 A@FHB5 :  373/µ/0:5 
3WSBHB5 @4E 8!+  ()D: µ3 9).   
 
 

 
 

 
!DFµ1 9: BC4C/@<E47 1C; µ41 µE31:K/E02 1K82<2 /9?  'B)  1C; /2A 1A1µEA;µEA2 

 
(4  8!+  0394>IX;/ 03/ @/5 URH;/5 A4E =>IH0;@3/ <735 4/0474µ/015 0W0245. !I73/  
04/7F5 3A4?;0@1 µ;@3SW @G7 4/0474µ421CG7 1@/ µ/3 4/0474µI3 ;/H<>D;@3/ ;AIHBµ3 H; 
WU;HB (recession) 1@37 C/3 2 HE7;D1µ;73 @>IµB73 <D;/ A@FHB @4E 8!+ . 87 B A@FHB 
@4E 8!+  HE7;D/H@;I C/3 AR7G 3A1 3 D>17/3 :  S;A;>RH;/ H; A>3Cµ3@/04W5 1>4E5 @4 
10% @1@; ;023µ=R7;@3/ G5 Ç';CR2B  ^U;HBÈ (depression) (Seabury, 2020). LH@1H4, 
@;2;E@3I3 373A@WD9B0; 3A1 @4 !97/01 N>3U;I4 &/0474µ/0F7 !>;E7F7 @G7 J+8 15 03/ 
<735 7<45 4>/Hµ15 C/3 @B7 WU;HB A;>/HH1@;>4 A;>/;0@/015 3A1 @47 A>4BC4Wµ;74. 
)WµUG73 µ;  @47 4>/Hµ1 3E@17 B WU;HB ;I73/ µ/3 HBµ37@/0: 0RµTB @B5 4/0474µ/0:5 
?>3H@B>/1@B@35 A4E ;S3A2F7;@3/ H; 42102B>B @B7 4/0474µI3 03/ ?/3>0;I C/3 
3>0;@4W5 µ:7;5 .  J  0RµTB 3E@: 3A4@EAF7;@3/ 0E>IG5 H@4 8!+  (3A4A2B9G>/Hµ<74) 
1AG5 ;AIHB5 H@4 ;/H1?Bµ3, H@B7 3A3HD12BHB, H@B =/4µBD37/0: A3>3CGC: 03/ H@/5 
2/37/0<5 03/ D47?>/0<5 AG2:H;/5.  
 
&/ @<HH;>/5 0W>/;5 03@BC4>I;5 @4E 8039R>/H@4E !CDF>/4E  +>4V17@45 ;I73/ 4/ ;S:5: 
 

¥ +>4HGA/0: %3@3732G@/0: 63AR7B 
¥ !A;7?WH;/5 
¥ !S3CGC<5 
¥ %>R@45 

 
%R9; ;A/D;/>Bµ3@I35 Ð ;A;7?E@:5 A><A;/ 73 ;S;@RX;/ S;DG>/H@R 0R9; ;A/µ<>4E5 
03@BC4>I3 FH@; 73 µA4>;I 73 2R=;/ 4>9424C/0<5 3A4URH;/5. 
 
\73  A42W HBµ37@/01 H@4/D;I4 A4E µA4>;I 73 ;S;@RH;/ 0RA4/45 ;A;7?E@:5 A>40;/µ<74E 
73 ;7/HDWH;/ @B ?/3?/03HI3 2:TB5 3A4URH;G7, ;I73/ 4/ NE:4567 )>:F<E47 4/ 4A4I;5 
A>40WA@4E7 37 3U3/>;94W7 3A1 @4 8!+  @3 ;A/D;/>Bµ3@/0R 3A49<µ3@3. [@37 4/ 

                                                
15 (4  National Bureau of Economic Research, Inc 3A4URH/H; 73 ?FH;/ <73 7<4 4>/Hµ1 C/3 @B7 WU;HB 03@R 
@4 NBER's Business Cycle Dating Committee, A4E A>3Cµ3@4A4/:9B0; H@/5 20/9/2010. 
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@;2/0<5 AG2:H;/5 3ESR747@3/ C>BC4>1@;>3 3A1 @3 3A49<µ3@3, @1@; µA4>4Wµ;  73 
EA49<H4Eµ;  1@/ A>4H;DF5 93 3ESB9;I B A3>3CGC:, ?Bµ/4E>CF7@35 ;A/D;/>Bµ3@/0<5 
;E03/>I;5, 03/ @4 37@IH@>4U4. 
 
!AIHB5, ?;7 A><A;/ 73 S;D7Rµ;  @B µ;CR2B HBµ3HI3 @B5 /?/G@/0:5 03@37R2GHB5 03/ 
@G7 /?/G@/0F7 ;A;7?WH;G7 H; HD<HB µ;  @/5 0>3@/0<5 ;A;7?WH;/5 03/ @B 0>3@/0: 
03@37R2GHB. & 0>3@/015 @4µ<35 ;S3>@R@3/ 03@R 0W>/4 21C4 3A1 @B ?Bµ4H/474µ/0:  
A42/@/0: A4E ;A/9Eµ;I  0R9; U4>R 73 3H0:H;/ 0R9; 0E=<>7BHB µ;  3A4@<2;Hµ3 A422<5 
U4><5 µI3 3WSBHB @B5 03@37R2GHB5 :  @G7 ;A;7?WH;G7 73 ;I73/ D;/>3CGC4Wµ;7B. 8A1 
@B7 R22B A2;E>R, 4 /?/G@/015 @4µ<35 H; 0R9; A;>IA@GHB HBµ3@4?4@;I @B7 <73>SB, @B7 
?/3@:>BHB :  @B7 A3WHB @B5 4/0474µ/0:5 37RA@ESB5.  
 
(<245, B 3WSBHB @4E 8!+  µ<HG ;A;7?WH;G7 9;G>;I@3/ A;>/HH1@;>4 EC/:5 3A1 @B7 
3WSBHB @4E 8!+  µ<HG @B5 03@37R2GHB5 039F5 @47F7;/ @B7 A3>3CGC/0: 
?E73µ/01@B@3 DG>I5 73 EA40/7;I <7@47;5 A2B9G>/H@/0<5 A/<H;/5.  
 
+3>30R@G, A3>4EH/RX;@3/ B A4>;I3 @4E ?;I0@B C/3 @3 @;2;E@3I3 ;I04H/ D>17/3, A4E 
3A4@;2;I 03/ @B D>47/0: A;>I4?4 H@B7 4A4I3 =3HIX;@3/ B <>;E73. & ?;I0@B5 @4E 
8039R>/H@4E !CDF>/4E +>4V17@45 3A;/047IX;/ @B7 A4H4H@/3I3 ?/3U4>R @4E 8!+  H; 
HD<HB µ;  @4 A>4BC4Wµ;74 @>IµB74. 

 
 

G4L301µµ1 4: B459<1E/F7 C90EH1 /9?  'B)   
+BC: Bloomberg 

 
5) Λιανικές Πωλήσεις (Retail Sales)16 
 
&/ 2/37/0<5 AG2:H;/5 EA424CIX4E7 @/5 HE742/0<5 3A4?;IS;/5 3A1 µ3C3X/R A4E AG24W7 
?/3>0: 03/ µB ?/3>0: 03@3732G@/0R 3C39R. & ?;I0@B5 3E@15 EA424CIX;@3/ 0R9; U4>R 
H@B @><D4EH3 @/µ:  ?423>IG7 DG>I5 73 3A4A2B9G>IX;@3/. J  HBµ3HI3 3E@4W @4E ?;I0@B 
;I73/ /?/3I@;>B 37 37324C/H@4Wµ;  1@/ 4/ 2/37/0<5 AG2:H;/5 37@/H@4/D4W7 HD;?17 H@4 
: µ/HE @B5 03@3732G@/0:5 ?3AR7B5 B 4A4I3 µ;  @B H;/>R @B5 0394>IX;/ @3 2/3 @4E 8!+ . 
&/ 2/37/0<5 AG2:H;/5 ?Bµ4H/;W47@3/ H; ;97/01 322R 03/ H; @4A/01 ;AIA;?4 03/ 

                                                
16 T4 ÇBureau of the Census of the U.S. Department of CommerceÈ ;@4/µRX;/ H; µB7/3I3 =RHB, µ;  EH@<>BHB 
;715 µ:73, @B7 373U4>R C/3 @/5 2/37/0<5 AG2:H;/5 (HE7:9G5 @B 2B :  3B ;=?4µR?3 @4E µ:73).  
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?/30>I747@3/ H; 03@BC4>I;5 ;I?4E5 A>4V17@G7 =RH;/ @G7 ;CC;C>3µµ<7G717 /?>EµR@G7 
2/37/04W ; µA4>I4E. !A4µ<7G5, µ;  @3 ?/39<H/µ3 H@4/D;I3 2/37/0F7 AG2:H;G7 µ35 
A3><D;@3/, @1H4 B HE742/0: A4>;I3 @G7 2/37/0F7 AG2:H;G7 1H4 03/ 4/ @RH;/5 C/3 @/5 
;A/µ<>4E5 03@BC4>I;5 ; µA1>G7 23µ=R747@35 4EH/3H@/0<5 A2B>4U4>I;5 C/3 @B7 
4/0474µ/0:  37RA@ESB (economic growth).   
 
80424W9G5 A3>3@I9;@3/ <73 A3>R?;/Cµ3 C/3 @/5 ;A/A@FH;/5 A4E <D4E7 H@B7 4/0474µI3, 
4/ 3ES:H;/5 H@/5 2/37/0<5 AG2:H;/5. 87@IH@4/D;5 ;A/A@FH;/5 µ;  37@I9;@3 3A4@;2<Hµ3@3 
A3>3@B>4W7@3/ H@B A;>IA@GHB A@FHB5 @G7 2/37/0F7 AG2:H;G7 ()D: µ3 10).  
.  

 
!DFµ1 10: BC4C/@<E47 1K82<27 </47 :41A4567 C>:F<E47 

 
)@4 HBµ;I4 3E@1, 3SIX;/ 73 @47/H@;I 1@/ H@B A;>IA@GHB 03@R @B7 4A4I3 B 4/0474µ/0:  
37RA@ESB ;I73/ @1H4 /HDE>: FH@; B X:@BHB 73 3?E73@;I 73 032EU9;I 3A1 @B7 
EAR>D4EH3 A>4HU4>R, @1@; 373A@WHH;@3/ A>1HU4>4 <?3U45 C/3 @B7 ;0?:2GHB 
/HDE>F7 A2B9G>/H@/0F7 A/<H;G7. );  3E@: @B A;>IA@GHB, B 4/0474µ/0:  37RA@ESB ?;7 
3A4?;/07W;@3/ 9;@/0: C/3 @/5 @/µ<5 @G7 4µ421CG7 039F5 4/ ;A;7?E@<5 H@><U47@3/ H; 
;A;7?WH;/5 µ;  µ;C32W@;>;5 3A4?1H;/5 1AG5 ;I73/ 4/ µ;@4D<5 (/?/3I@;>3 4/ ;@3/>I;5 @4E 
2/37/04W ; µA4>I4E). !AIHB5, @4 C;C4715 1@/ 4 A2B9G>/Hµ15 37@/µ;@GAIX;@3/ HE7:9G5 
µ;  3ES:H;/5 H@4 =3H/01 ;A/@10/4, 3A4@;2;I <73 ;A/A2<47 21C4 A4E 4?BC;I H; A@FHB @/5 
@/µ<5 @G7 4µ421CG7. 
 
(<245, A3>3@B>F7@35 @3 ?/39<H/µ3 H@4/D;I3 C/3 @/5 2/37/0<5 AG2:H;/5, A3>3@B>;I@3/ 
1@/ 93 µA4>4WH37 73 3A4U;ED94W7 A/937<5 3A1@4µ;5 ?/30EµR7H;/5 @4E ?;I0@B, 37 
3U3/>;94W7 4/ AG2:H;/5 4DBµR@G7 (HEµA;>/23µ=374µ<7G7 @G7 U4>@BCF7) 21CG @G7 
HED7F7 ?/30EµR7H;G7 A4E A3>3@B>4W7@3/ H@B HEC0;0>/µ<7B 3C4>R. LH@1H4, H@B 
A3>4WH3 <>;E73 93 EA424C/H@4W7 4/ HE742/0<5 2/37/0<5 AG2:H;/5.  
 
+3>30R@G, A3>4EH/RX;@3/ B A4>;I3 @4E ?;I0@B C/3 @3 @;2;E@3I3 ;I04H/ D>17/3, A4E 
3A4@;2;I 03/ @B D>47/0: A;>I4?4 H@B7 4A4I3 93 =3H/H@;I B A3>4WH3 <>;E7R. )@4 
?/RC>3µµ3 U3I7;@3/ S;0R93>3 B <7@47B 0RµTB A4E A3>4EHI3H; 4 ?;I0@B5 03@R @B7 
A>1HU3@B D>Bµ3@44/0474µ/0:  0>IHB, ;7F A3>R22B23 ;I73/ ; µU37:5 03/ B 
H@39;>4A4IBHB A4E 23µ=R7;/ DF>3 µ;@R @B7 3A1@4µB A@FHB.   
 
 
 

                                                
17 (4  North American Industrial Classification System (NAICS) ;I73/ ;A/U4>@/Hµ<74 µ;  03@BC4>/4A4IBHB 
@G7 ;A/D;/>:H;G7.  

789,&'!&()*!2)+-)3.*!
<%2,&#)*

7?9'&'!('*!#(+)/)3,*!
3#/M5R5/$+*

7?9'&'!(%-!()4;-!(%-!
4#(5K;-O(%-!5452J0%-!
3+)!(%-!#4<5/#846(%-!

#-JL#)!(J-%&'*!('*!
+-6<(89'*

S&K8/,!5)35-54)3,!
+-6<(89'
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G4L301µµ1 5: B459<1E/F7 C90EH1 :41A45@A C>:F<E>A 
+BC: Bloomberg 

 
6) Βιοµηχανικές παραγγελίες (Factory Orders)18- Παραγγελίες διαρκών αγαθών 
(Durable Goods Orders19)  
 
&/ A3>3CC;2I;5 ?/3>0F7 3C39F7 37@/A>4HGA;W4E7 @/5 7<;5 A3>3CC;2I;5 A4E ?I747@3/ 
H@4E5 ;CDF>/4E5 03@3H0;E3H@<5 C/3 Rµ;HB 03/ µ;2247@/0: A3>R?4HB ?/3>0F7 
3C39F7 0R9; ;I?4E5. (3  H@4/D;I3 ?;7 373U<>47@3/ µ174 H; ?/3>0: 03@3732G@/0R 
3C39R (3E@40I7B@3, TEC;I3 02A.) 322R ;AIHB5 H; ?/3>0: 0;U323/4ED/0R 3C39R 
(µBD37:µ3@3 =3><G5 @WA4E, U4>@BCR, B2;0@>/0<5 HEH0;E<5, B2;0@>47/04W5 
EA424C/H@<5 02A.).  
 
8A1 @B7 R22B A2;E>R, 4/ =/4µBD37/0<5 A3>3CC;2I;5 37@/A>4HGA;W4E7 <737 A/4 
A;>/;0@/01 ?;I0@B 039F5 3A;/047IX4E7 @/5 7<;5 A3>3CC;2I;5 @1H4 C/3 ?/3>0: 1H4 03/ 
C/3 µB ?/3>0: 3C39R. L5 ;0 @4W@4E, B <>;E73 3E@: ;A/0;7@>F7;@3/ H@/5 =/4µBD37/0<5 
A3>3CC;2I;5 03/ 1D/ H@/5 A3>3CC;2I;5 ?/3>0F7 3C39F7. 
 
& ?;I0@B5 @G7 =/4µBD37/0F7 A3>3CC;2/F7 3A4@;2;I <737 +>1?>4µ4 6;I0@B (Leading 
$ndicator) 3A;/017/HB5 @B5 =/4µBD37/0:5 A3>3CGC:5 03/ @G7 0;U323/4ED/0F7 
;A;7?WH;G7 03/ 3A4@;2;I 4EH/3H@/0R @47 ?;I0@B @4E ÇA3>3CGC/04WÈ @4µ<3 @B5 
4/0474µI35. &/ A3>3CC;2I;5 3C39F7 A>4V?;RX4E7 HD;@/0R µ;  @4 A1H4 3A3HD42Bµ<73 
93 ;I73/ @3 ;>C4H@RH/3 A>40;/µ<74E 73 U<>4E7 H; A<>35 0R9; U4>R 3E@<5 @/5 
A3>3CC;2I;5. .>:H/ µ;5 A2B>4U4>I;5 µA4>4W7 ;AIHB5 73 37@2B94W7 03/ 3A1 @/5 
37;0@<2;H@;5 A3>3CC;2I;5 (unfilled orders) A4E 4EH/3H@/0R 3A4032WA@4E7 @B7 
37;0@<2;H@B A3>3CGC: A4E A>10;/@3/ 73 A>3Cµ3@4A4/B9;I Rµ;H3, @/5 3A4H@42<5 
; µA4>;EµR@G7 (shipments) A4E 37324C4W7 H@/5 AG2:H;/5, 03/ @3 3A49<µ3@3 
(inventories) A4E ?I74E7 µ/3 3IH9BHB C/3 @B ?E73µ/0:  @B5 @><D4EH35 03/ µ;2247@/0:5 
A3>3CGC:5.   
 

                                                
18 (4  ÇBureau of the Census of the U.S. Department of CommerceÈ ;I73/ EA;W9E74 C/3 @B7 ;0A17BHB, H; 
µB7/3I3 =RHB, @G7 =/4µBD37/0F7 A3>3CC;2/F7 (µ;  EH@<>BHB 2 µB7F7).  
19 (4  ÇBureau of the Census, U.S. Department of CommerceÈ ;I73/ EA;W9E74 C/3 @B7 ;0A17BHB, H; 
µB7/3I3 =RHB, @G7 A3>3CC;2/F7 C/3 ?/3>0: 3C39R. 
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80424E9;I <73 A3>R?;/Cµ3 C/3 @/5 ;A/A@FH;/5 A4E <D4E7 H@B7 4/0474µI3 4/ 3ES:H;/5 
H@/5 =/4µBD37/0<5 A3>3CC;2I;5. 87@IH@4/D;5 ;A/A@FH;/5 µ;  37@I9;@3 3A4@;2<Hµ3@3 
A3>3@B>4W7@3/ H@B A;>IA@GHB µ;IGHB5 @G7 =/4µBD37/0F7 A3>3CC;2/F7 ()D: µ3 11). 
 

 
 
 
 
 
 
+3>30R@G, A3>4EH/RX;@3/ B A4>;I3 @4E ?;I0@B C/3 @3 @;2;E@3I3 ;I04H/ D>17/3, A4E 
3A4@;2;I 03/ @B D>47/0: A;>I4?4 H@B7 4A4I3 =3HIX;@3/ B A3>4WH3 <>;E73. & ?;I0@B5 
@G7 =/4µBD37/0F7 A3>3CC;2/F7 A4E 93 D>BH/µ4A4/B9;I 3A;/047IX;/ @B7 A4H4H@/3I3 
?/3U4>R H; HD<HB µ;  @47 A>4BC4Wµ;74 µ:73. 
 
 

 
 

G4L301µµ1 6: B459<1E/F7 C90EH1 Q49µ2D1A45@A C10133E:4@A  
+BC: Bloomberg 

 
 
 

!DFµ1 11: !?A6CE4E7 µ417 1K82<27 </47 Q49µ2D1A4567 C10133E:HE7 
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7) Δείκτης ISM Mfg (ISM Mfg Index)20  
 
& ?;I0@B5 ISM Mfg ;I73/ <735 A;>/;0@/015 HW79;@45 ?;I0@B5 A4E ;HG02;I;/ 
A2B>4U4>I;5 C/3 @4 HW7424 @B5 4/0474µ/0:5 ?>3H@B>/1@B@35. +>40;/µ<74E 73 
?Bµ/4E>CB9;I 3E@15 4 ?;I0@B5, @4 $7H@/@4W@4 6/3D;I>/HB5 @B5 +>4HU4>R5 (Institute for 
Supply Management) A3>30424E9;I H; µB7/3I3 =RHB AR7G 3A1 300 =/4µBD37I;5 
373U4>/0R µ;  @B7 3A3HD12BHB, @B A3>3CGC:, @/5 7<;5 A3>3CC;2I;5, @/5 A3>3?1H;/5 
A>4µB9;/F7 03/ @3 3A49<µ3@3. '<HG  @G7 A2B>4U4>/F7 A4E HE22<C;/, HE7@RHH;/ @47 
;7 21CG ?;I0@B 4 4A4I45 <D;/ ?Bµ/4E>CB9;I <@H/ FH@; 1@37 <D;/ @/µ:  AR7G (0R@G) 3A1 
50% 73 HBµ3@4?4@;I µ/3 30µRX4EH3 (U9I74EH3) 4/0474µI3. 87 03/ @4 $7H@/@4W@4 
EA424CIX;/ ;AIHB5 A3>3CC;2I;5 3A1 @4 ;SG@;>/01, A3>3CC;2I;5 C/3 ;/H3CGC<5, 
37;0@<2;H@;5 A3>3CC;2I;5 03/ @/µ<5 01H@4E5 @G7 8 Õ E2F7 03/ Bµ/@;2F7 A>4V17@G7, 
?;7 @/5 A>4Hµ;@>R H@47 C;7/01 ?;I0@B. & ?;I0@B5 ISM, 37R24C3 µ;  @/5 @/µ<5 A4E 
23µ=R7;/ 03/ HWµUG73 µ;  @B7 A>4BC4Wµ;7B ; µA;/>I3 µ;@3U>RX;@3/ G5 ;S:5 ()D: µ3 
12):     
 
 
 

 
 
 

!DFµ1 12: )E04301SF /9?  GEH5/2 ISM Manufacturing Composite 
 
 
+3>30R@G, A3>4EH/RX;@3/ B A4>;I3 @4E ?;I0@B C/3 @3 @;2;E@3I3 ;I04H/ D>17/3, A4E 
3A4@;2;I 03/ @B D>47/0: A;>I4?4 H@B7 4A4I3 =3HIX;@3/ B A3>4WH3 <>;E73. )@4 
?/RC>3µµ3 3E@1 A3>3@B>4W7@3/ @3 04µ=/0R ;AIA;?3 @/µF7 42,7 03/ 50 A4E 
373U<>9B037 A3>3AR7G 03/ µA4>;I  73 ;A/=;=3/G9;I B D>BH/µ1@B@3 @4E ?;I0@B @1H4 
C/3 @B @;2;E@3I3 0>IHB 1H4 03/ C/3 A>4BC4Wµ;7;5.   
 
 
 
 
 
 
 
 

                                                
20 (4  ÇInstitute for Supply ManagementÈ ;7Bµ;>F7;/  H; µB7/3I3 =RHB @47 ISM manufacturing index. & 
?;I0@B5 3E@15 ?/3?<D9B0; @4 NAPM Survey. & ?;I0@B5 ;I73/ ?/39<H/µ45 H@/5 3>D<5 0R9; µ:73 03/ ?;7 
EA10;/@3/ H; 373A>4H3>µ4C<5. 

T!5)35-54$+!
U/$&3#(+)!&#!
?R#&'

'!5)35-54$+!&(5!
&8-52J!('*!
+-+<(?&&#(+)!4#!
K+4'25?*!/8:45?*!
C4)3/,!+?9'&'!(58!
7PNI!#-;!5!
U)54'K+-)3J*!326M5*!
&8//)3-;-#(+)V

T!5)35-54$+!
+-+<(?&&#(+)!&(5!
&?-52J!('*V!W!
U)54'K+-)3J*!326M5*!
+-+<(?&&#(+)!
<+/622'2+!4#!('-!
+?9'&'!(58!7PN

42,7 

50 
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G4L301µµ1 7: B459<1E/F7 C90EH1 /9?  GEH5/2 ISM Manufacturing Composite 
+BC: Bloomberg 

 
 
8) Προσωπικό Εισόδηµα (Personal Income)21  
 
(4  A>4HGA/01 ;/H1?Bµ3 ;I73/ B 3A12E@B @/µ:  H; ?42R>/3 @4E HE742/04W ;/H4?:µ3@45 
A4E 23µ=R74E7 4/ /?/F@;5 (µ/H94I, <µµ;H3 ;/H4?:µ3@3 1AG5 ;/HU4><5 @4E ;>C4?1@B 
C/3 /?/G@/0R HE7@3S/4?4@/0R A>4C>Rµµ3@3, ;74I0/3, µ;>IHµ3@3, @104/, 03/ ;A/?1µ3@3 
HEµA;>/23µ=374µ<74E @4E ;A/?1µ3@45 37;>CI35). &/ A>4HGA/0<5 ;/HU4><5 C/3 
04/7G7/0: 3HUR2/HB 3U3/>4W7@3/ 3A1 @4 A>4HGA/01 ;/H1?Bµ3. 
 
(4  HE742/01 A>4HGA/01 ;/H1?Bµ3 ;I73/, µ;  R223 21C/3, @4 HE742/01 U4>424CB@<4 
;/H1?Bµ3 C/3 0R9; /?/F@B. 87 3U3/>;9;I 4 4U;/21µ;745 U1>45, @1@; A>40WA@;/ @4 
?/39<H/µ4 ;/H1?Bµ3 (disposable income) @4 4A4I4 0R9; /?/F@B5 µA4>;I 73 ?/39<H;/ C/3 
03@37R2GHB :  3A4@3µI;EHB. +;>3/@<>G, 37 3A4A2B9G>/H@;I, @1@; µA4>;I 73 
?/3A/H@G9;I B A>3Cµ3@/0: 3WSBHB @4E ;/H4?:µ3@45. 
 
80424W9G5 A3>3@I9;7@3/ 4/ ;A/A@FH;/5 A4E <D4E7 H@B7 4/0474µI3 4/ 3ES:H;/5 H@4 
A>3Cµ3@/01 A>4HGA/01 ;/H1?Bµ3. 87@IH@4/D;5 ;A/A@FH;/5 µ;  37@I9;@3 3A4@;2<Hµ3@3 
A3>3@B>4W7@3/ H@B A;>IA@GHB µ;IGHB5 @4E A>3Cµ3@/04W A>4HGA/04W ;/H4?:µ3@45 
()D: µ3 13). 
 
 
 

 
 

!DFµ1 13: )09<>C45;  B4<;I2 µ1 - 'K82<2  514 EC4C/@<E47 
 
 

                                                
21 T4 ÇBureau of Economic Analysis of the U.S. Department of CommerceÈ ;I73/ EA;W9E74 C/3 @B7 
;0A17BHB @4E ?;I0@B A>4HGA/04W ;/H4?:µ3@45 H; µB7/3I3 =RHB 03/ 3U4>R 0R9; U4>R @47 A>4BC4Wµ;74 
µ:73.  

789,&'!&(5!N/5&%<)3J!
P)&JM'4+

7?9'&'!('*!!N/5&%<)3,*!
B+(+-+2%()3,*!@+<6-'*

AJ-%&'!('*!5)35-54)3,*!
+-6<(89'*
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+3>30R@G, A3>4EH/RX;@3/ B A4>;I3 @4E ?;I0@B C/3 @3 @;2;E@3I3 ;I04H/ D>17/3, A4E 
3A4@;2;I 03/ @B D>47/0: A;>I4?4 H@B7 4A4I3 =3HIX;@3/ B A3>4WH3 <>;E73. & ?;I0@B5 
@4E A>4HGA/04W ;/H4?:µ3@45 A4E 93 D>BH/µ4A4/B9;I 3A;/047IX;/ @B7 A4H4H@/3I3 
?/3U4>R 3A1 @B7 @/µ:  @4E A>4BC4Wµ;74E µ:73. 
 

 
 

G4L301µµ1 8: B459<1E/F7 C90EH1 /9?  IEH5/2 C09<>C459K E4<9IFµ1/97 
+BC: Bloomberg 

 
9) Προσωπική Καταναλωτική Δαπάνη (Personal Consumption Expenditure - 
PCE)22  
 
J  A>4HGA/0: 03@3732G@/0: ?3AR7B ;I73/ 4 ?;I0@B5 A4E 3A4@EAF7;/ @3 µB7/3I3 <S4?3 
@G7 03@3732G@F7, EA424CIX47@35 ?3AR7;5 C/3 ?/3>0: 3C39R, 03@3732G@/0R A>4V17@3, 
EAB>;HI;5 039F5 03/ <S4?3 C/3 @104E5. &/ 03@3732G@/0<5 ?3AR7;5 3A3>@IX47@3/ 3A1 
?3AR7;5 C/3 ?/3>0: 3C39R, µB ?/3>0: 3C39R 03/ EAB>;HI;5. 8E@<5 4/ 03@BC4>I;5 
?3A37F7 3A4@;24W7 03@Õ 37324CI3, @3 µB7/3I3 03@3732G@/0R <S4?3 A4E 
A;>/23µ=R747@3/ 03/ H@B7 @>/µB7/3I3 <0?4HB @4E 8!+ . !A 4µ<7G5, C7G>IX47@35 H; 
µB7/3I3 =RHB <73 A4H4H@1 @G7 H@4/D;IG7 A4E 0394>IX4E7 @4 8!+ , µA4>4W7 73 
373A@ED94W7 37@IH@4/D;5 A>4H?40I;5 C/3 @B7 ;S<2/S: @4E 03/ 73 3732BU94W7 37R24C;5 
?>RH;/5. 
 
J  03@3732G@/0: ?3AR7B 37@/A>4HGA;W;/ @3 2/3 @B5 HE742/0:5 4/0474µ/0: 5 
?>3H@B>/1@B@35 03/ ; µµ<HG5 ;AB>;RX;/ @/5 0;U323/4ED/0<5 ?3AR7;5, @/5 ;/H3CGC<5 03/ 
@B7 ;A<7?EHB H; 3A49<µ3@3. 80424W9G5 A3>3@I9;@3/ <73 A3>R?;/Cµ3 C/3 @/5 
;A/A@FH;/5 A4E <D4E7 H@B7 4/0474µI3, 4/ 3ES:H;/5 H@B7 03@3732G@/0: ?3AR7B. 
87@IH@4/D;5 ;A/A@FH;/5 µ;  37@I9;@3 3A4@;2<Hµ3@3 A3>3@B>4W7@3/ H@B A;>IA@GHB 

                                                
22 J  A>4HGA/0: 03@3732G@/0: ?3AR7B ;0A47;I@3/ 03/ ?Bµ4H/;W;@3/ 3A1 @4 ÇUS Commerce DepartmentÕs 
Bureau of Economic AnalysisÈ H; µB7/3I3 =RHB, G5 A4H4H@1 µ;@3=42:5 3A1 @B7 @/µ:  @4E A>4BC4Wµ;74E 
µ:73.  !A/A2<47, ?Bµ4H/;W;@3/ 03/ 6;I0@B5 (/ µF7 C/3 @B7 +>4HGA/0: %3@3732G@/0: 63AR7B (PCE price 
index). & ?;I0@B5 3E@15 ;I73/ A3>;µU;>:5 µ;  @47 6;I0@B (/ µF7 %3@3732G@: µ;  @B ?/3U4>R 1@/ @4 032R9/ 
3C39F7 03/ EAB>;H/F7 A4E D>BH/µ4A4/;I G5 =RHB EA424C/Hµ4W 3737;F7;@3/ 0R9; D>174, H; 37@I9;HB µ;  
@4 032R9/ @4E 6(%  A4E A3>3µ<7;/ 3µ;@R=2B@4.   
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µ;IGHB5 @B5 03@3732G@/0:5 ?3AR7B5, B A3>3@;@3µ<7B ?/R>0;/3 @B5 4A4I35 4?BC;I H; 
WU;HB ()D: µ3 14). 
 
 

 
 
 
 
 
+3>30R@G A3>4EH/RX;@3/ B A4>;I3 @4E ?;I0@B C/3 @3 @;2;E@3I3 ;I04H/ D>17/3, A4E 
3A4@;2;I 03/ @B D>47/0: A;>I4?4 H@B7 4A4I3 93 =3H/H@;I 3E@: B <>;E73. 
 

 
 

G4L301µµ1 9: )09<>C45F .1/1A1:>/45F  G1CLA2 - B459<1E/F7 E86:482  
+BC: Bloomberg 

 
 
J  A3>4WH3 <>;E73 93 µA4>4WH; 73 ;A/0;7@>G9;I µ174 H@/5 2/37/0<5 AG2:H;/5 A4E 
373U<>9B037 A3>3AR7G, DG>I5 73 ;A;0@39;I 03/ H@B7 A>4HGA/0: 03@3732G@/0: 
?3AR7B. LH@1H4, ;A;/?:  4 ?;I0@B5 @B5 +>4HGA/0:5 %3@3732G@/0:5 63AR7B5 
HE7?<;@3/ 032W@;>3 µ;  @4 A>4HGA/01 ;/H1?Bµ3 03/ <µµ;H3 µ;  @B7 A>4HGA/0: 
3A4@3µI;EHB, 93 D>BH/µ4A4/B9;I 03/ 3E@15 4 ?;I0@B5 03/ @3 7;E>G7/0R ?I0@E3 93 
;A/2<S4E7 @47 032W@;>4 ?E73@1 HE7?E3Hµ1 A3>3C17@G7. 
 
 

!DFµ1 14: !?A6CE4E7 µ417 1K82<27 </2  )09<>C45F .1/1A1:>/45F  G1CLA2 



 62 

=1<45F )09<>C45F .1/1A1:>/45F  G1CLA2 (Core Personal Consumption 
Expenditure) 
 
87 03/ B <>;E73 93 ;A/0;7@>G9;I H@B7 +>4HGA/0: %3@3732G@/0: 63AR7B H; 
A>3Cµ3@/04W5 1>4E5 (3A4A2B9G>/Hµ<7B), 3SIX;/ 73 CI7;/ 373U4>R 03/ H@B7 *3H/0:  
+>4HGA/0: %3@3732G@/0: 63AR7B. J  *3H/0:  +>4HGA/0: %3@3732G@/0: 63AR7B, 
A>40;/µ<74E 73 3A4=R22;/ @B7 ETB2: µ;@3=2B@1@B@3 A4E ; µU37IX;@3/ H@4 ?;I0@B 
21CG ;A4D/0F7 03/ µB HEH@Bµ/0F7 ?/30EµR7H;G7 H@/5 @/µ<5 @B5 @>4U:5 03/ @B5 
;7<>C;/35, 3U3/>;I 3E@4W5 @4E5 ?W4 A3>RC47@;5 3A1 @47 EA424C/Hµ1 @4E ?;I0@B. J  
HEC0;0>/µ<7B <0?4HB @4E ?;I0@B ;I73/ A42W D>:H/µB. LH@1H4 @B µ;@3=2B@1@B@3 H@/5 
@/µ<5 @B5 ;7<>C;/35, ;A/2<C4Eµ;  73 @B HE22R=4Eµ;  µ<HG @B5 03@RH@3HB5 @G7 
3A49;µR@G7 A;@>;23I4E (EIA Petroleum Status) A4E 373U<>;@3/ A3>30R@G, ;7F C/3 
@B µ;@3=2B@1@B@3 H@/5 @/µ<5 @4E 02R?4E @>4U:5, A/H@;W4Eµ;  1@/ 93 A><A;/ 73 
HEµA;>/23µ=R7;@3/ H@4 ?;I0@B, 37;SR>@B@3 @B5 ;A/>>4:5 A4E µA4>;I 73 <D;/ H@/5 
?/30EµR7H;/5 @4E. 
 
)09<>C45F 'C9/1 µHE?<2 (Personal Saving)      
 
J  +>4HGA/0: 63AR7B (;0U>3Hµ<7B G5 A4H4H@1 @4E HE742/04W ;/H4?:µ3@45) <D;/ 
37@I9;@B HD<HB µ;  @B +>4HGA/0: 8A4@3µI;EHB. 87 ;S;@3H@;I B ;S<2/SB @B5 
A>4HGA/0:5 03@37R2GHB5 H; HD<HB µ;  @4 HE742/01 ;/H1?Bµ3 03/ @B7 3A4@3µI;EHB, 
µA4>4W7 73 ;S3D94W7 D>:H/µ3 HEµA;>RHµ3@3 C/3 @4 ;AIA;?4 XG:5 @G7 03@3732G@F7 
03/ 37 3E@1 ;I73/ 4>9424C/01 :  µB (irrational exuberance) (Shiller, 2005). J  
A>4HGA/0: 3A4@3µI;EHB 1@37 U9I7;/, HBµ3@4?4@;I 3WSBHB @4E A>4HGA/04W 
?37;/Hµ4W 03/ D3µB21@;>3 ;AIA;?3 ?/3=IGHB5 µ30>4A>19;Hµ3. J  0W>/3 3/@I3 @B5 
@;2;E@3I35 A3C01Hµ/35 D>Bµ3@44/0474µ/0:5 0>IHB5 EA:>S; @4 C;C4715 1@/ @1H4 4/ 
R79>GA4/ 1H4 03/ @3 0>R@B H@B A2;/4TBUI3 @4E5 X4WH37 H; µ/3 A3>R24CB 3U947I3, 
A<>37 @G7 ?E73@4@:@G7 @4E5. )EC0;0>/µ<73, @3 ;I04H/ @;2;E@3I3 D>17/3 B A>4HGA/0: 
3A4@3µI;EHB µ;/F9B0; >3C?3I3 ;7F 3A1 @4 2005 03/ µ<D>/ @4 S<HA3Hµ3 @B5 0>IHB5 
EA:>S; 3>7B@/0: (Bloomberg Statistical Data). (4  2008 B @RHB 3E@: 37@/H@>RUB0;, 
03/ B 3A4@3µI;EHB R>D/H; 73 3ESR7;@3/. 
 
(4  A3>30R@G HD;?/RC>3µµ3 ()D: µ3 15) 3A4@EAF7;/ @/5 ;A/A@FH;/5 @B5 3WSBHB5 @B5 
A>4HGA/0:5 3A4@3µI;EHB5. 87@IH@4/D;5 ;A/A@FH;/5 µ;  37@I9;@3 3A4@;2<Hµ3@3 
EAR>D4E7  H; A;>IA@GHB µ;IGHB5 @B5 3A4@3µI;EHB5. 

 
 
 !DFµ1 15: BC4C/@<E47 1C;  1K82<2 /27 C09<>C45F7 1C9/1µHE?<27 
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LH@1H4 B ?/3>0:5 3WSBHB @B5 3A4@3µI;EHB5 DG>I5 @B7 03@R22B2B ?/3D;I>/HB, µA4>;I 
73 <D;/ @3 37@I9;@3 3A4@;2<Hµ3@3 3A1 3E@R A4E A;>/C>RU47@3/ H@4 A3>3AR7G 
?/RC>3µµ3. 8E@: B A;>IA@GHB ;I73/ C7GH@: G5 Ç+3CI?3 K;EH@1@B@35È (liquidity trap) 
1A4E 4/ 03@3732G@<5 ;/H<>D47@3/ H; <73 U3W24 0W024 3A4@3µI;EHB5 A4E 373H@<22;/ 
0R9; A3>3CGC/0: ?>3H@B>/1@B@3 03/ 37RA@ESB 03/ 373A1U;E0@3 4?BC;I @B7 
4/0474µI3 H; WU;HB (Eggertsson & Woodford, 2004). 
 
)@B7 A3>4WH3 <>;E73 ?; 93 CI7;/ D>:HB @4E A3>RC47@3 Ç+>4HGA/0: 8A4@3µI;EHBÈ 
039F5 @4 µ<C;945 3E@1 3A4@EAF7;@3/ <µµ;H3 3A1 @47 HE7?E3Hµ1 @4E A>4HGA/04W 
;/H4?:µ3@45 03/ @B5 A>4HGA/0:5 03@37R2GHB5.   
 
10) Καταναλωτική Αίσθηση (Consumer Sentiment)23 ή Καταναλωτική 
Εµπιστοσύνη (Consumer Confidence)24 
 
J  03@3732G@/0: 3IH9BHB 03/ B 03@3732G@/0: ; µA/H@4HW7B ;I73/ ?W4 ?;I0@;5 A4E 
HUECµ4µ;@>4W7 @B7 03@3732G@/0: HEµA;>/U4>R.  
 
80424W9G5  A3>3@I9;7@3/ 4/ ;A/A@FH;/5 A4E <D;/ H@B7 4/0474µI3 B ;7IHDEHB @B5 
03@3732G@/0:5 ; µA/H@4HW7B5. 87@IH@4/D;5 ;A/A@FH;/5 µ;  37@I9;@3 3A4@;2<Hµ3@3 
A3>3@B>4W7@3/ H@B A;>IA@GHB 3A4?E7RµGHB5 @B5 03@3732G@/0:5 ; µA/H@4HW7B5 
()D: µ3 16). 
 
 

 
 

!DFµ1 16: .1/1A1:>/45F  BµC4</9<KA2 - BAH<D?<2 514 BC4C/@<E47 
 
 
&/ ?W4 3E@4I ?;I0@;5 ;I73/ R>>B0@3 ?;µ<74/ µ;  @B ?E73@1@B@3 03/ ?/R9;HB C/3 
03@3732G@/0: ?3AR7B. LH@1H4, B A4>;I3 @4E5 ?;7 ;I73/ @3E@1HBµB 039F5 B ?/R9;HB 
C/3 03@37R2GHB A>4BC;I@3/ @B5 03@3732G@/0:5 ?3AR7B5. 
 
% .1/1A1:>/45F  'H<U2<2  
(4  A37;A/H@:µ/4 @4E Michigan ;S;@RX;/ H; µB7/3I3 =RHB A;7@301H/3 74/040E>/R 
373U4>/0R µ;  @B7 4/0474µ/0:  @4E5 03@RH@3HB 03/ @B H@RHB @4E5 3A<737@/ H@B7 3C4>R 
03/ @B7 4/0474µI3 C;7/01@;>3.  
 
% .1/1A1:>/45F  BµC4</9<KA2 
& A3C01Hµ/45 µB 0;>?4H04A/015 ;A/D;/>Bµ3@/015 4>C37/Hµ15 ÇConference boardÈ 
;0A47;I H; µB7/3I3 =RHB µ/3 µ;2<@B 03/ <73 HD;@/01 ?;I0@B 373U4>/0R µ;  @B 
03@3732G@/0: HEµA;>/U4>R 3A<737@/ H@/5 A3>4WH;5 HE79:0;5 03/ @/5 A>4H?40I;5 C/3 
@4 µ<2247.  

                                                
23 To ÇUniversity of MichiganÕs Consumer Survey CenterÈ HE22<C;/ H@4/D;I3 03/ ;0A47;I 3A1 04/74W µ;  @B 
Thomson Reuters, H; µB7/3I3 =RHB @47 HEC0;0>/µ<74 ?;I0@B. 
24 T4 ÇConference BoardÈ HE22<C;/ H@4/D;I3 03/ ;0A47;I H; µB7/3I3 =RHB, µ/3 ;A/H01ABHB C/3 @B 
HEµA;>/U4>R @G7 03@3732G@F7 03/ @/5 A>4H?40I;5 @4E5 C/3 @4 µ<2247. \@45 =RHB5 = 1985 

789,&'!&('!3+(+-+2%()3,!
#4<)&(5&?-'

7?9'&'!('*!!N/5&%<)3,*!
B+(+-+2%()3,*!@+<6-'*

AJ-%&'!('*!5)35-54)3,*!
+-6<(89'*
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G4L301µµ1 10: GEH5/27 .1/1A1:>/45F7  BµC4</9<KA27 - B459<1E/F7 E86:482 
+BC:: Bloomberg 

 
)@4 ?/RC>3µµ3 10, 03@R @B7 ;/04H3;@: ;S<2/SB @4E ?;I0@B 03@3732G@/0:5 
; µA/H@4HW7B5, A3>3@B>4W7@3/ 3ES4µ;/FH;/5 R7G 03/ 0R@G @4E 100%, A4E ;I73/ B @/µ:  
373U4>R5 H@4 <@45 =RHB5 (1985) A4E <D;/ ;A/2;C;I C/3 @B ?Bµ/4E>CI3 03/ 3A;/017/HB 
@B5 ;S<2/SB5 @4E ?;I0@B. )@/5 A;>/1?4E5 2000-2002 03/ 2007-2009 4 ?;I0@B5 
30424W9BH; A@G@/0: A4>;I3 B 4A4I3 HEµ=3?IX;/ µ;  @B7 A@FHB @G7 @/µF7 @G7 µ;@4DF7 
03/ @G7 4µ421CG7. 87@/9<@G5, H; 12B HD;?17 @B ?;03;@I3 @4E Õ90 4 ?;I0@B5 :@37 R7G 
@4E 100, C;C4715 A4E 37@37302R @B7 4/0474µ/0:  ;EU4>I3 A4E EA:>D; @1H4 H@B A>RSB, 
1H4 03/ H@B ?/R9;HB @4E 01Hµ4E. 
    
)WµUG73 µ;  1H3 A;>/C>RT3µ; , H@B7 <>;E7R µ35 ;A/2<C4Eµ;  73 D>BH/µ4A4/:H4Eµ;  @4 
?;I0@B @B5 03@3732G@/0:5 ; µA/H@4HW7B5. 
 
11) Καταναλωτική Πίστη (Consumer Credit)25 
 
J  03@3732G@/0: AIH@B 373U<>;@3/ H@4 HE742/01 A4H1 @G7 EU/H@Rµ;7G7 
03@3732G@/0F7 ?37;IG7 H@/5 J+8  03/ 3A4@/µR@3/ H; ?42R>/3. &/ 3ES4µ;/FH;/5 @4E 
EA424IA4E @B5 03@3732G@/0:5 AIH@B5 ?/3µ4>UF74E7 @B7 37@IH@4/DB @RHB H@B7 
03@3732G@/0: ?3AR7B. 80424W9G5 A3>3@I9;7@3/ 4/ ;A/A@FH;/5 A4E <D;/ H@B7 
4/0474µI3 B ;7IHDEHB @B5 03@3732G@/0:5 AIH@B5. 87@IH@4/D;5 ;A/A@FH;/5 µ;  37@I9;@3 
3A4@;2<Hµ3@3 A3>3@B>4W7@3/ H@B A;>IA@GHB µ;IGHB5 @B5 03@3732G@/0:5 AIH@B5 
()D: µ3 17). 
 
 

 
 

!DFµ1 17: .1/1A1:>/45F  )H</2  - BAH<D?<2 514 BC4C/@<E47 

                                                
25 (4  )Eµ=4W2/4 6/4/0B@F7 @B5 Federal Reserve (Federal Reserve Board of Governors) ;I73/ EA;W9E74 C/3 
@B7 ?Bµ4HI;EHB H; µB7/3I3 =RHB (@B7 5B ;>CRH/µB 0R9; µ:73) @G7 H@4/D;IG7 C/3 @B7 03@3732G@/0: AIH@B 
µ;  EH@<>BHB 2 µB7F7.   

789,&'!('*!3+(+-+2%()3,*!
<$&('*!Cεντός	αποδεκτών	

ορίων)
7?9'&'!('*!!N/5&%<)3,*!
B+(+-+2%()3,*!@+<6-'*

AJ-%&'!('*!5)35-54)3,*!
+-6<(89'*
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J  3WSBHB @B5 03@3732G@/0:5 AIH@B5 <D;/ 9;@/0<5 ;A/A@FH;/5 HWµUG73 µ;  @4 
A3>3AR7G ?/RC>3µµ3 C/3 @4 HW7424 @B5 4/0474µI35, µ;  @B7 A>4ZA19;HB 1@/ 3E@: ?;7 
EA;>=3I7;/ 0RA4/4 1>/4. )WµUG73 µ;  @/5 @>3A;X/0<5 A>30@/0<526, @4 1>/4 3E@1 4>IX;@3/ 
H@4 40% @4E HE742/04W A>4HGA/04W ;/H4?:µ3@45 @G7 03@3732G@F7. 637;/Hµ15 
A<>37 @G7 ?E73@4@:@G7 @G7 03@3732G@F7, ;A/=3>W7;/ @B µ;2247@/0: 03@37R2GHB 
039F5 @4 µ;C32W@;>4 µ<>45 @4E ;/H4?:µ3@45 3U/;>F7;@3/ H@B7 3A4A2B>Gµ:  @G7 
EU/H@Rµ;7G7 D>;F7. & EA;>?37;/Hµ15 :@37 3E@15 A4E 4?:CBH; H@B7 A>1HU3@B 
4/0474µ/0:  0>IHB, B 4A4I3 S;0I7BH; 3A1 @B H@;C3H@/0: AIH@B 03/ ;S3A2F9B0; H; 
124E5 @4E @4µ;I5 @B5 4/0474µI35. 
 
)@4 ?/RC>3µµ3 11 3A;/047IX;@3/ B A4>;I3 @B5 03@3732G@/0:5 AIH@B5 C/3 @3 @;2;E@3I3  
20 D>17/3. 8A1 @B 03µAW2B A3>3@B>;I@3/ 1@/, µ;@R @B7 3A1@4µB R74?4 @B5 
03@3732G@/0:5 AIH@B5 03@R @4 ?/RH@Bµ3 @G7 ;@F7 2000 Ð 2008 A4E @>4U4?4@:9B0; 
0E>IG5 3A1 @B7 A42/@/0: @G7 D3µB2F7 ;A/@40IG7 03/ 4?:CBH; 4EH/3H@/0R H@B7 
A>1HU3@B D>Bµ3@44/0474µ/0:  0>IHB, 30424E9;I µ/3 HE7;D/X1µ;7B A>4HAR9;/3 
3A4µ1D2;EHB5. !A4µ<7G5, B A4>;I3 @B5 03µAW2B5 µ;@R @47 'R>@/4 @4E 2008 ;I73/ 
373µ;71µ;7B 039F5 @3 74/040E>/R µ;/F74E7 @47 ?37;/Hµ1 03/ 3ESR74E7 @B7 
3A4@3µI;EHB A>40;/µ<74E 73 37@3A40>/94W7 H@/5 3ESBµ<7;5 A323/1@;>;5 ?37;/30<5 
@4E5 EA4D>;FH;/5. !A/A2<47, ?;7 A><A;/ 73 EA4@/µ4Wµ;  03/ @47 TED424C/01 
A3>RC47@3, 039F5 B 0>IHB ;A<?>3H; 3>7B@/0R H@B TED424CI3 @B5 µ;CR2B5 µRX35 @G7 
03@3732G@F7 3A4@><A47@R5 @4E5 3A1 4A4/3?:A4@; 37R2BTB 0/7?W74E (>IH04E), 
HEµA;>/23µ=374µ<7B5 03/ @B5 R7@2BHB5 0;U323IG7 µ<HG ?37;IG7.    
 

 
 

G4L301µµ1 11: .1/1A1:>/45F  )H</2  - B459<1E/F7 E86:482 – )23F  Bloomberg 
 
J  03@3732G@/0: AIH@B <D;/ Rµ;HB ;A/>>4: 03/ H@3 ;A/@10/3 D4>BC:H;G7. %39F5 
3ESR7;@3/ (µ;/F7;@3/) B X:@BHB D>:µ3@45 (03@3732G@/0: AIH@B) µ;  ?;?4µ<7B @B7 
A>4HU4>R D>:µ3@45, 4/ 74µ/Hµ3@/0<5 3>D<5 3H04W7 @B7 03@R22B2B 74µ/Hµ3@/0: 
A42/@/0: A>40;/µ<74E 73 ;A<29;/ /H4>>4AI3 H@B7 3C4>R D>:µ3@45 3ESR747@35 
(µ;/F747@35) @3 ;A/@10/3 D4>BC:H;G7. +>10;/@3/ C/3 @B7 A4/4@/0: (qualitative) 
74µ/Hµ3@/0: A42/@/0: HWHU/SB5 :  D32R>GHB5 03/ ?/3U<>;/ 3A1 @B7 A4H4@/0: 
(quantitative) HWHU/SB :  D32R>GHB µ;  @B7 4A4I3 ;AB>;RX;@3/ Rµ;H3 B A>4HU4>R 
D>:µ3@45. 

                                                
26 Emporiki Bank Ð )WH@Bµ3 +/H@4?4@:H;G7 
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& ?;I0@B5 3E@15, A3>R @4 C;C4715 1@/ ?Bµ4H/;W;@3/ µ;  EH@<>BHB 2 µB7F7, A3><D;/ 
D>:H/µ;5 A2B>4U4>I;5 C/3 @B7 A/937: ;S<2/SB @B5 03@3732G@/0:5 ?3AR7B5 039F5 03/ 
C/3 @B A>49EµI3 @G7 @>3A;XF7 03/ @G7 74µ/Hµ3@/0F7 3>DF7 73 D4>BC4W7 ?R7;/3.   
 
12) Χρηµατιστηριακός δείκτης Standard & PoorÕs 500 (S&P 50027) 
 
& D>Bµ3@/H@B>/3015 ?;I0@B5 S&P 500 ;I73/ <735 0Eµ3/71µ;745 ?;I0@B5, H@39µ/Hµ<745 
=RH;/ @B5 0;U323/4A4IBHB5, A4E 3A;/047IX;/ @/5 @/µ<5 @G7 04/7F7 µ;@4DF7 @G7 500 
µ;C32W@;>G7 ;@3/>/F7 (large-cap) A4E ?/3A>3Cµ3@;W47@3/ H@/5 J+8  (S&P 500¨Ñ
S&P Dow Jones Indices). &/ µ;@4D<5 A4E A;>/23µ=R747@3/ H@47 S&P 500 
?/3A>3Cµ3@;W47@3/ H@/5 ?W4 µ;C32W@;>;5 D>Bµ3@/H@B>/30<5 3C4><5 @G7 J+8  03/ 
3U4>4W7 ;@3/>I;5 A4E 37:04E7 H@4E5 02R?4E5 @B5 ;7<>C;/35, @G7 E2/0F7, @B5 
=/4µBD37I35, @B5 EC;I35, @B5 µ;@3A4IBHB5, @G7 A>F@G7 E2F7, @G7 
D>Bµ3@44/0474µ/0F7, @B5 @;D7424CI35, @G7 @B2;A/04/7G7/F7 03/ @G7 EAB>;H/F7. 
 
& S&P 500 9;G>;I@3/ 4 039><U@B5 @B5 8 µ;>/037/0:5 4/0474µI35 03/ 3A4@;2;I <737 
A>1?>4µ4 ?;I0@B @B5 4/0474µ/0:5 ?>3H@B>/1@B@35 (leading indicator). (3E@1D>473, 
HWµUG73 µ;  R22;5 3A1T;/5, 4/ @/µ<5 @G7 µ;@4DF7 ?;7 3A4@;24W7 3A2R <737 HBµ37@/01 
A>1?>4µ4 ?;I0@B @B5 4/0474µ/0:5 ?>3H@B>/1@B@35 322R µ/3 µ;IX4745 HBµ3HI35 
HE7/H@FH3 @B5 ?>3H@B>/1@B@35 3E@:5 (Greenspan, 2009). !A/A2<47, 37 2BU9;I EA1TB 
1@/ B 0;U323/4A4IBHB @B5 3µ;>/037/0:5 3C4>R5 37@/A>4HGA;W;/ @4 42% @B5 
A3C01Hµ/35 0;U323/4A4IBHB5 @1@; µA4>4Wµ;  73 /HDE>/H@4Wµ;  1@/ 4 S&P 500 ;I73/ 
<735 ?;I0@B5 H@47 4A4I4 3A;/047IX;@3/ B A3C01Hµ/3 4/0474µ/0:  ;EU4>I3.  
 
)@4 ?/RC>3µµ3 12 A3>3@I9;@3/ B ;/04H3;@:5 A4>;I3 @4E ;7 21CG ?;I0@B 03@R @B7 4A4I3 
µA4>;I 73 ?/30>/9;I 4 @>1A45 A4E 4/ 0>IH;/5 ;AB><3X37 0R9; U4>R @B7 0;U323/4A4IBHB 
@G7 ;@3/>/F7. !/?/01@;>3 H@B7 A>1HU3@B 0>IHB A3>3@B>;I@3/ B <7@47B 03/ 3A1@4µB 
0RµTB @4E ?;I0@B, B 4A4I3 30424E9;I@3/ 3A1 µI3 ;SIH4E <7@47B R74?4.  
 

 
 

G4L301µµ1 12: B459<1E/F7 E86:482 /9?  IEH5/2 S&P 500 – +BC:: Bloomberg 
 
 

                                                
27 & S&P 500 δηµοσιεύτηκε για πρώτη φορά το1957.  
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13) Παγκόσµιος Χρηµατιστηριακός Δείκτης (MSCI World Index) 
 
)@B7 <>;E73 3E@: D>BH/µ4A4/:9B037 0W>/4/ 4/0474µ/04I ?;I0@;5 @G7 J+8 , 039F5 
1AG5 A>4373U<>9B0;, B 4/0474µI3 @G7 J+8  ;I73/ B 0E>I3>DB 4/0474µI3 03/ 
?/3µ4>UF7;/ @/5 C;7/01@;>;5 @RH;/5 37R @47 01Hµ4. LH@1H4, 4/ D>Bµ3@/H@B>/304I 
?;I0@;5 A4E 3U4>4W7 HEC0;0>/µ<7;5 DF>;5, ;7?<D;@3/ 73 A3>4EH/RH4E7 3ESBµ<7B 
µ;@3=2B@1@B@3 ;S3/@I35 1D/ µ174 4/0474µ/0F7 322R 03/ 04/7G7/04A42/@/0F7 3U4>µF7 
A4E ABCRX4E7 3A1 @B DF>3 H@B7 4A4I3 ;?>;W;/ @4 D>Bµ3@/H@:>/4 A4E µ;@>R 4 ?;I0@B5.  
 
L5 ;0 @4W@4E, ;A/2<D9B0; B D>:HB, ;0@15 3A1 @47 ?;I0@B S&P 500, @4E A3C01Hµ/4E 
D>Bµ3@/H@B>/304W ?;I0@B ÇMSCI World IndexÈ A4E H0/3C>3U;I @B7 A4>;I3 @G7 
µ;@4DF7 C/3 @/5 D>Bµ3@/H@B>/30<5 3C4><5 24 37;A@ECµ<7G7 DG>F728 37R @47 01Hµ4: 
8EH@>32I3, 8EH@>I3, *<2C/4, %373?R5, 637I3, O/7237?I3, N322I3, N;>µ37I3, !22R?3, 
.47C0 %47C0, $>237?I3, $H>3:2, $@32I3, $3AG7I3, &2237?I3, #<3 QB237?I3, 
#4>=BCI3, +4>@4C32I3, )/C03A4W>B, $HA37I3, )4EB?I3, !2=;@I3, J7Gµ<74 *3HI2;/4 
03/ J+8  (www.mscibarra.comÑ MSCI). 
 
)@4 ?/RC>3µµ3 13 A3>3@I9;@3/ B ;/04H3;@:5 A4>;I3 @4E ;7 21CG ?;I0@B 03@R @B7 4A4I3 
µA4>4Wµ;  73 ?/30>I74Eµ;  AF5 4/ 0>IH;/5 ;AB><3X37 0R9; U4>R @B7 0;U323/4A4IBHB 
@G7 ;@3/>/F7 37R @47 01Hµ4. (4  C;C4715 1@/ 03@R @47 EA424C/Hµ1 @4E ?;I0@B, 
H@39µIX47@3/ 4/ ?/RU4>;5 D>Bµ3@/H@B>/30<5 3C4><5 =RH;/ @B5 0;U323/4A4IBHB5, <D;/ 
G5 3A4@<2;Hµ3 B A4>;I3 @4E ?;I0@B 73 3A;/047IX;/ @B7 A4>;I3 @B5 A3C01Hµ/35 
4/0474µI35, DG>I5 73 ;AB>;RX;@3/ 3A1 30>3I3 C;C471@3 A4E ;7?;D4µ<7G5 73 3U4>4W7 
µ; µ47Gµ<7;5 DF>;5. !/?/01@;>3 H@B7 A>1HU3@B 0>IHB A3>3@B>;I@3/ B <7@47B 03/ 
3A1@4µB 0RµTB @4E ?;I0@B, B 4A4I3 30424E9;I@3/ 3A1 µI3 ;SIH4E <7@47B 37R03µTB. 
 

 
 

 
G4L301µµ1 13: B459<1E/F7 E86:482 - MSCI )135;< µ497 "02 µ1/4</20415;7 GEH5/27   

+BC:: Bloomberg 
 

                                                
28 & ?;I0@B5 3A3>@IX;@3/ 3A1 @B H@R9µ/HB A2B>4U4>/F7 24 DG>F7 HWµUG73 µ;  @B7 @;2;E@3I3 ;7Bµ<>GHB 
A4E <C/7; H@/5 27 'RV4E 2010 
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14) Τρέχουσα τιµή Χρυσού ανά ουγγιά (Spot price of gold per oz)29 
 
J  @/µ:  @4E D>EH4W 37R 4ECC/R 3A4@;2;I <73 HBµ37@/01 4/0474µ/01 ?;I0@B 039F5 
3A4032WA@;/ @4 ;AIA;?4 ; µA/H@4HW7B5 @4E ;A;7?E@/04W 01Hµ4E H@3 0W>/3 74µIHµ3@3 
(fiat currencies) 03/ H@/5 4/0474µI;5 C;7/01@;>3. & >1245 @4E D>EH4W EA:>S; 37<039;7 
HBµ37@/015 03/ 30424W9BH; ?/RU4>3 H@R?/3 A>4@4W U@RH;/ H@4 HBµ;I4 73 3A4@;2;I 
<737 S;DG>/H@1 4/0474µ/01 ?;I0@B (*Rµ=4E035, 1999; %F@@B5 & +;@>R0B-%F@@B, 
1995; +;@>R0B-%F@@B & %F@@B5, 1994). 
 
(4  J7Gµ<74 *3HI2;/4 E/49<@BH; C/3 A>F@B U4>R @47 037173 D>EH4W µ;@R @4E5 
#3A42;17@;/4E5 A42<µ4E5 H@/5 3>D<5 @4E 194E 3/F73. )@4 ?;W@;>4 µ/H1 @4E 3/F73, 
3>0;@<5 DF>;5 @B5 NB>3/R5 JA;I>4E 30424W9BH37 @4 A3>R?;/Cµ3 @B5 8CC2I35 ;7F 
R22;5 =RH/H37 @3 74µIHµ3@R @4E5 H; Ç?/µ;@322/01 037173È (D>EH1 03/ 3H:µ/). &/ 
J+8  E/49<@BH37 @47 037173 .>EH4W @4 1879 ;A/@><A47@35 @B µ;@3@>4A: @4E 
;CDF>/4E 74µIHµ3@45 H; D>EH1 ;7F @4 1900 TBUIH@B0; HD;@/01 74µ4HD<?/4. `?B  @4 
1914 4 0371735 D>EH4W ;ID; E/49;@B9;I H; A422<5 DF>;5 37R @47 01Hµ4. 
 
& 0371735 @4E D>EH4W 373U;>1@37 H@/5 H@39;><5 ;0;I7;5 @/µ<5 H@/5 4A4I;5 µA4>4WH; 
@4 71µ/Hµ3 µ/35 DF>35, A4E ;ID; E/49;@:H;/ @47 037173 @4E D>EH4W, 73 µ;@3@>3A;I H; 
D>EH1 3A1 @B7 0;7@>/0: @>RA;X3 A4E ;ID; ;0?FH;/ @4 HD;@/01 71µ/Hµ3. (4  HWH@Bµ3 
:@37 HD;?/3Hµ<74 <@H/ FH@; 73 ;A/@><A;/ 3E@1µ3@B A>4H3>µ4C: H; A;>IA@GHB 
;22;/µµR@G7 :  A2;473HµR@G7 µ;@3SW @G7 ?/3U1>G7 DG>F7 (37/H4>>4AI;5 H@4 
/H4XWC/4 A2B>GµF7). ';  R223 21C/3, 0R9; ;22;/µµ3@/0: DF>3 93 <A>;A; 73 
3A4?;Hµ;W;/ D>EH1 A>40;/µ<74E 73 032WA@;/ @4 <22;/µµR @B5 µ;  3A4@<2;Hµ3 73 
µ;/F7;@3/ B 0E024U4>I3 @4E D>:µ3@15 @B5, 4?BCF7@35 H; 3A4A2B9G>/Hµ1. 8A1 @B7 
R22B, B ;/H>4: 3E@4W @4E D>EH4W H@B7 A2;473Hµ3@/0: DF>3 93 3WS37; @B7 
0E024U4>I3 @4E D>:µ3@45 03/ 93 <HA>GD7; @/5 @/µ<5 A>45 @3 AR7G. 
 
[H47 3U4>R @/5 HE73223Cµ3@/0<5 /H4@/µI;5, µA4>4WH37 73 0Eµ3I747@3/ µ174 H; A42W 
H@;7R 1>/3 A4E 0394>IX47@37 3A402;/H@/0R 3A1 @4 01H@45 µ;@3U4>R5 03/ 3HUR2/HB5 
@4E D>EH4W. !A4µ<7G5, B 74µ/Hµ3@/0: A42/@/0: 3H04W7@37 µ174 µ;  @B7 A4/4@/0: 
D32R>GHB µ<HG 3ES4µ;IGHB5 @4E =3H/04W ;A/@40I4E 0R9; 74µIHµ3@45. \@H/, 37 C/3 
A3>R?;/Cµ3 4/ J+8  ;ID37 A;>/HH1@;>;5 ;S3CGC<5 03/ 2/C1@;>;5 ;/H3CGC<5 373U4>/0R 
µ;  @/5 HE73223C<5 @4E5 µ;  @4 J7Gµ<74 *3HI2;/4, @1@; 4/ 8 µ;>/0374I µ;  @/5 
A;>/HH1@;>;5 2I>;5, A4E 93 A>4<>D47@37 3A1 @/5 A;>/HH1@;>;5 ;S3CGC<5, 93 
µA4>4WH37 73 @/5 37@322RS4E7 µ;  D>EH1 H@B (>RA;X3 @B5 8CC2I35 03/ 73 3A4H@32;I 
4 D>EH15 H@B #<3 -1>0B (J  /H4@/µI3 $-,I>35  @4 1880-1914 :@37 4,87$, =3H/Hµ<7B 
H@B @/µ:  @4E D>EH4W 37R 4ECC/R A4E :@37 20,67$ :  4,24 2I>;5. J  /H4@/µI3 3E@: ?;7 
µA4>4WH; 73 A3>;002I7;/ 3A1 @3 3 cents A4E 9;G>;I@4 @4 01H@45 µ;@3U4>R5 03/ 
3HUR2/HB5). !0@15 3A1 ;2RD/H@;5 A;>/A@FH;/5, B µ;@3U4>R D>EH4W ?;7 C/71@37 H@B7 
A>RSB, 039F5 B ;22;/µµ3@/0: DF>3 A>4<=3/7; HE7:9G5 H; 37@IH@4/D;5 A42/@/0<5 
74µ/Hµ3@/0:5 UWHB5. )@4 A3>R?;/CµR µ35 @4 J7Gµ<74 *3HI2;/4 93 3WS37; A/93717 
@3 ;A/@10/3 A>40;/µ<74E 73 A>4H;20WH;/ 0;UR23/3 03/ 73 ;S/H4>>4A:H;/ @B7 
37/H4>>4AI3 3A1 @/5 3ESBµ<7;5 ;/H3CGC<5. +3>R22B23 @3 3ESBµ<73 ;A/@10/3 93 
4?BC4WH37 03/ H; 3A4A2B9G>/H@/0<5 @RH;/5.  
 

                                                
29 Bloomberg net Ð J  @/µ:  @4E D>EH4W 37R 4ECC/R ?/3µ4>UF7;@3/ 37R F>3, 37@/03@4A@>IX47@35 @B 
A3C01Hµ/3 X:@BHB H; D>EH1 37R ARH3 H@/Cµ: .  
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J  3E@1µ3@B 3E@: 2;/@4E>CI3 @4E /H4XECI4E A2B>GµF7 03@R @47 037173 @4E D>EH4W, 
A>4ZA19;@; 1@/ 4/ HEµµ;@<D4EH;5 DF>;5 <?/737 A>4@;>3/1@B@3 H@B7 ;SG@;>/0: 
H@39;>1@B@3 (H@39;>1@B@3 @G7 /H4@/µ/F7) H; =R>45 @G7 ;HG@;>/0F7 @4E5 
HEµU;>17@G7. 8E@1 H:µ3/7; 1@/ H; A;>/A@FH;/5 4/0474µ/0F7 A>4=2BµR@G7 WU;HB5, 
37;>CI35 :  A2B9G>/Hµ4W, 0R9; DF>3 ?;7 ;ID; @B7 ;2;E9;>I3 73 2R=;/ @3 03@R22B23 
µ<@>3 039F5 93 <9;@; H; 0I7?E74 @/5 H@39;><5 HE73223Cµ3@/0<5 /H4@/µI;5. 8E@1 
HE7<=3/7; 039F5 4/ 4/0474µ421C4/, A>/7 @B7 ;A/0>R@BHB @G7 0;Z7H/37F7 
4/0474µ421CG7, AIH@;E37 H@B UEH/0: H@39;>4A4IBHB @B5 3C4>R5 03/ @B5 
3A3HD12BHB5 DG>I5 0E=;>7B@/0<5 A3>;µ=RH;/5.  
 
N/3 µ/3 A;>I4?4 40 ;@F7 ?;7 EA:>S; 03µI3 3223C: H@/5 /H4@/µI;5 @G7 J+8 , @B5 
8CC2I35, @B5 N;>µ37I35, 03/ @B5 N322I35. -A:>D37 ;2RD/H@3 ; µA1?/3 H@B ?/30I7BHB 
D>EH4W 03/ ;2RD/H@B D;/>3CFCBHB H@B 0I7BHB 0;U323IG7 @G7 DG>F7 3E@F7. J  >4:  
@G7 0;U323IG7 HE7:9G5 <A3/X; H@39;>4A4/B@/01 >124. LH@1H4, µ;@R @4 S<HA3Hµ3 
@4E 8 Õ A3C01Hµ/4E A42<µ4E, B µI3 DF>3 µ;@R @B7 R22B 37RH@;22; @B 
µ;@3@>;T/µ1@B@3 H; D>EH1, 03/ ;A/0>R@BH37 4/ 0Eµ3/71µ;7;5 HE73223Cµ3@/0<5 
/H4@/µI;5. &/ J+8  A4E <23=37 µ<>45 H@47 A12; µ4 A/4 3>CR 3A1 @/5 R22;5 DF>;5, 
?/3@:>BH37 @B µ;@3@>;T/µ1@B@3 @4E ?423>I4E H; D>EH1, 37 03/ H; HD<HB µ;  @3 R223 
74µIHµ3@3 B /H4@/µI3 03@<H@B 0Eµ3/71µ;7B 039F5 3E@R <A3T37 73 ;I73/ µ;@3@><T/µ3 
H; ?42R>/3. ';@R @47 A12;µ4, H@/5 3>D<5 @B5 ?;03;@I35 @4E Õ20 A422<5 /H4@/µI;5 
; µUR7/H37 <7@47B ?/30Wµ37HB 03/ EA4@/µ:9B037 HBµ37@/0R <737@/ @4E ?423>I4E, 
039F5 @4 3µ;>/037/01 71µ/Hµ3 03/ B 3µ;>/037/0: 4/0474µI3 ;7/HDW9B037 3>0;@R 
03@R @B ?/R>0;/3 @4E A42<µ4E H; HD<HB µ;  @/5 ;E>GA3V0<5 4/0474µI;5. 
 
)@B7 !E>FAB, 03/ /?/3I@;>3 H@B7 8CC2I3, EA:>D; µ/3 <7@47B ;A/9EµI3 C/3 ;A/H@>4U: 
H@B H@39;>1@B@3 @4E 037173 @4E D>EH4W H; HE7?E3Hµ1 03/ µ;  @B7 ;7@;/71µ;7B 
37BHEDI3 C/3 @B7 ETB2: ?Bµ4@/01@B@3 @4E ?423>I4E, @4 4A4I4 ;S30424E94WH; 73 ;I73/ 
µ;@3@><T/µ4 H; D>EH1. J  37;A/@ED:5 ;A/H@>4U: H@47 037173 @4E D>EH4W ;AI 5 
42102B>3 D>17/3, 37RC03H; @B7 8CC2I3 73 @47 ;C03@32;IT;/ @4 1931, ;7F 
30424W9BH37 03/ 4/ EA124/A;5 DF>;5 @3 ;A1µ;73 D>17/3.  
 
(4  1933, 4 8 µ;>/03715 A>1;?>45 O>3702I745 K4WX=;2@ A>40;/µ<74E 73 03@3H@:H;/ 
A/4 37@3CG7/H@/0:  @B7 3µ;>/037/0: 4/0474µI3 S;0I7BH; 73 A4E2R;/ D>EH1 H; R22;5 
0;7@>/0<5 @>RA;X;5 03/ 0E=;>7B@/0R /?>Wµ3@3. +3>R22B23, 3A3C1>;EH; H@4E5 
8 µ;>/0374W5 A42I@;5 73 ?/3A>3Cµ3@;W47@3/ :  73 03@<D4E7 D>EH1 ; µA4?IX47@35 @4E5 
0;>?4H01A4E5 73 9BH3E>IX4E7 3A1 @B7 EA4@IµBHB @4E ?423>I4E (H; 1>4E5 D>EH4W) B 
4A4I3 @;2/0R <23=; DF>3 @47 $374ER>/4 @4E 1934, µ;  @B HEµ=42: 03/ 0RA4/G7 
0;>?4H04A/0F7 ;A/9<H;G7 H@B7 8 µ;>/0:  3A1 DF>;5 A4E 03@;ID37 µ;CR2;5 A4H1@B@;5 
?423>IG7. ';  @B7 EA4@IµBHB @4E ?423>I4E, B @/µ:  @4E D>EH4W H; HD<HB µ;  @4 ?42R>/4 
37<=B0; 03@R 65% (3A1 20,67$ H; 35$ B 4ECC/R). 8A4@<2;Hµ3 @B5 A@FHB5 @4E 
?423>I4E :@37 1@/ B 3µ;>/037/0: 4/0474µI3 03@RU;>; 73 4>94A4?:H;/ 03/ 73 ;/H<29;/ 
H; URHB 37R03µTB5. 
 
(4  4>/H@/01 @<245 @B5 HD<HB5 D>EH4W Ð ?423>I4E :>9;  @4 1971 4A1@; 4 8 µ;>/03715 
A>1;?>45 KI@H3>7@ #IS47 03@:>CBH; @B µ;@3@>;T/µ1@B@3 @4E ?423>I4E H; D>EH1 H; 
A>40394>/Hµ<7B @/µ: . (4  ?42R>/4 ;ID; A2<47 0Eµ3/71µ;7B HEHD<@/HB µ;  @47 D>EH1. 
(47  $374ER>/4 @4E 1980 B @/µ:  @4E D>EH4W <U@3H; H@4 ;AIA;?4 @G7 850$ 37R 4ECC/R 
;S3/@I35 @B5 A3C01Hµ/35 373@3>3D:5 A4E ;ID; A>402B9;I 3A1 @B7 ;AI9;HB @B5 
)4=/;@/0:5 <7GHB5 H@4 8UC37/H@R7 03/ @B5 $H23µ/0:5 ;A37RH@3HB5 H@4 $>R7. 
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)@4 ?/RC>3µµ3 14 A3>3@I9;@3/ B ;/04H3;@:5 A4>;I3, µ<D>/ @47 8WC4EH@4 @4E 2009 
(A;>I4?45 C/3 @B7 4A4I3 CI7;@3/ B <>;E73), @B5 @/µ:5 @4E D>EH4W 37R 4ECC/R µ<HG @B5 
4A4I35 µA4>4Wµ;  73 ?/30>I74Eµ; , AF5 4/ 0>IH;/5 ;A/?>4WH37 0R9; U4>R H@B7 
37@/µ;@FA/HB @4E D>EH4W G5 Ç3HU324W5 03@3UECI4EÈ µ;  3A4@<2;Hµ3 @B7 3WSBHB @B5 
X:@BHB5 03/ 03@R HE7<A;/3 @B5 @/µ:5 @4E. !/?/01@;>3 H@B7 A>1HU3@B 0>IHB B 3WSBHB 
@B5 @/µ:5 @4E D>EH4W A3>4EH/RX;@3/ <7@47B 03/ 3A1@4µB, A2BH/RX47@35 H@/5 µ<>;5 µ35 
301µ3 03/ @3 1.400 ?42R>/3. (4  A>4BC4Wµ;74 >;01> @4E 1980 H@B7 474µ3H@/0: @/µ:  
@4E D>EH4W, ?/3HARH@B0; 1AG5 =2<A4Eµ;  03/ H@4 ?/RC>3µµ3 @47 $374ER>/4 @4E 2008. 
LH@1H4, H; 3A4A2B9G>/Hµ<74E5 1>4E5, B @/µ:  @4E D>EH4W 93 A><A;/ 73 S;A;>RH;/ @3 
2.200$ 37R 4ECC/R A>40;/µ<74E A>3Cµ3@/0R 73 S;A;>RH;/ @4 A>4BC4Wµ;74 ETB21 @G7 
850$ @4E 1980.   

 

 
 

G4L301µµ1 14: B459<1E/F7 C90EH1 /27 /4µF7 /9?  "0?<9K 1AL 9?334L  
+BC: Bloomberg 

 
 
15) Τρέχουσα τιµή χαλκού σε δολάρια ανά τόνο (Spot price of Copper USD / ton) 
 
& D32015 9;G>;I@3/ <735 =3H/015 A>1?>4µ45 ?;I0@B5 A4E U37;>F7;/ @B µ;2247@/0: 
A4>;I3 @B5 37RA@ESB5 µ/35 4/0474µI35 (Rao, 2016). J  /?/1@B@3 3E@: @4E D3204W 
A>4<>D;@3/ 3A1 @B7 A>3Cµ3@/0: D>:HB @4E G5 A>F@B W2B H@B7 A3>3CGC/0: ?/3?/03HI3 
C/3 @B7 03@3H0;E: B2;0@>4U1>G7 HE>µR@G7, H@/5 HG2B7FH;/5 03/ H@3 B2;0@>47/0R. 
)E7<A;/3 3E@4W ;I73/ 0R9; 3WSBHB @B5 X:@BHB5 73 ?;ID7;/ 1@/ 30424E9;I 37R03µTB 
H@B µ;@3A4IBHB, @/5 03@3H0;E<5 03/ C;7/01@;>3 H@4 HW7424 @B5 4/0474µI35 (Sinn, 
2010).  
 
)@4 ?/RC>3µµ3 15 A3>3@I9;@3/ B ; /04H3;@:5 A4>;I3, µ<D>/ @47 8WC4EH@4 @4E 2009 
(A;>I4?45 C/3 @B7 4A4I3 CI7;@3/ B <>;E73), @B5 @/µ:5 @4E D3204W 37R @174 03@R @B7 
4A4I3 µA4>4Wµ;  73 ?/30>I74Eµ;  @4 AF5 4/ 0>IH;/5, 03/ /?/3I@;>3 B A>1HU3@B 
A3C01Hµ/3 0>IHB, ;A/?>4WH37 0R9; U4>R H@B7 X:@BHB 03/ HE7;A30124E93 H@B @/µ:  
@4E D3204W. !/?/01@;>3 H@B7 A>1HU3@B 0>IHB B @/µ:  @4E D3204W <A;H; 3A1@4µ3 <G5 
@3 3.000 ?42R>/3 ;7F H@B HE7<D;/3 3A1 @47 O;=.-'R>@/4 @4E 2009 µ<D>/ @47 
8WC4EH@4 @4E 2009 B @/µ:  373>>/D:9B0; H@3 6.176 ?42R>/3. )@B7 <7@47B R74?4 @B5 
@/µ:5 =4:9BH; @1H4 B :A/3 37R03µTB @B5 4/0474µI35 1H4 03/ B A;>/4>/Hµ<7B 
A>4HU4>R D3204W 3A1 @3 ;@3/>I;5 ;S1>ESB5, 4/ 4A4I;5 21CG 0>IHB5 ;ID37 µ;/FH;/  @/5 
;A;7?WH;/5 @4E5 H@B7 ;S1>ESB @4E µ;@R224E (Munshi, 2009). 
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G4L301µµ1 15: B459<1E/F7 C90EH1 /4µF7 "1:59K  (I9: . 1AL /;A9 )   
+BC:: Bloomberg 

 
)@4 HBµ;I4 3E@1 93 A><A;/ 73 373U;>9;I 1@/ <73 µ;/47<0@Bµ3 @4E =3H/04W 3E@4W 
A>1?>4µ4E ?;I0@B ;I73/ 1@/ µ/3 ;7?;D1µ;7B EA;>-3A49;µ3@4A4IBHB D3204W µ;  
37@IH@4/DB 3WSBHB H@B @/µ:  A4E ?;7 HE7?<;@3/ µ;  0RA4/3 3WSBHB @B5 X:@BHB5 H@B7 
A>3Cµ3@/0: 4/0474µI3, µA4>;I 73 A3>3A237:H;/ 0RA4/47 A4E A3>3@B>;I µ174 @B @/µ:  
@4E D3204W30 (Downey, 2009). LH@1H4, H@B7 A3>4WH3 <>;E73 D>BH/µ4A4/;I@3/ 4 
?;I0@B5 3E@15 H; HE7?E3Hµ1 µ;  R224E5 =3H/04W5 A>1?>4µ4E5 ?;I0@;5, ;0µB?;7IX47@35 
@<@4/4E ;I?4E5 0/7?W74E5 4/ 4A4I4/ 93 µA4>4WH37 73 3224/FH4E7 @3 3A4@;2<Hµ3@3.  
 
16) Αποθέµατα πετρελαίου και πετρελαϊκών προϊόντων σε χιλιάδες βαρέλια (EIA 
Petroleum Status Report)31 
 
)@B7 <>;E73 3E@: ;A/2<D9B0; 73 D>BH/µ4A4/B94W7 @3 3A49<µ3@3 37@I C/3 @B7 
@><D4EH3 @/µ:  A;@>;23I4E 039F5 37@/03@4A@>IX4E7 @B7 A>3Cµ3@/0: 03@RH@3HB @B5 
X:@BHB5 C/3 A;@><23/4. J  D>:HB @B5 @><D4EH35 @/µ:5 A;@>;23I4E (A.D. B @><D4EH3 @/µ:  
@4E West Texas Intermediate light) 93 <9;@; H; 0I7?E74 @B7 37@/0;/µ;7/01@B@3 @B5 
<>;E735 039F5 B @/µ:  @B5 HEC0;0>/µ<7B5 A>F@B5 W2B5 ;AB>;RX;@3/ HED7R, ;0@15 3A1 
@4E5 71µ4E5 @B5 A>4HU4>R5 03/ X:@BHB5, 03/ 3A1 C;GA42/@/0R 3I@/3. 8E@1 HBµ3I7;/ 
1@/ 3ES:H;/5 H@B @/µ:  @4E A;@>;23I4E ?;7 ;I73/ 3A3>3I@B@4 73 HBµ3@4?4@4W7 
HE79:0;5 4/0474µ/0:5 37RA@ESB5. ';  R223 21C/3, H@4 A3>;2917 <D;/ A3>3@B>B9;I 
3WSBHB @B5 @/µ:5 A;@>;23I4E 21CG 373@3>3DF7 :  A42<µG7 H@/5 A;@>;23/4A3>3CGC4W5 
DF>;5 :  21CG ?/3>04W5 HEC0<7@>GHB5 3A49;µR@G732. +3>R22B23, B @/µ:  @4E 
A;@>;23I4E µA4>;I 73 ?/3@B>;I@3/ H; D3µB2R ;AIA;?3 21CG @B5 A42/@/0:5 @4E OPEC 

                                                
30 J  HEHHF>;EHB 3A49;µR@G7 3A1 @B7 %I73 <A3/S; 0394>/H@/01 >124 H@B7 A4>;I3 @B5 @/µ:5 @4E D3204W 
@4E5 A>F@4E5 µ:7;5  @4E 2009 039F5 4/ ;/H3CGC<5 37:2937 H; ;AIA;?3 >;01>.  LH@1H4 C/3 73 9;G>B9;I 1@/ 
B 4/0474µI3 3739;>µ3I7;@3/, 93 A><A;/ @3 3A49<µ3@3 @4E D3204W 73 D>BH/µ4A4/B94W7 H@B7 A>3Cµ3@/0: 
4/0474µI3, 1AG5 03/ @;2/0R CI7;@3/.   
31 H ÇEnergy Information Administration - EIAÈ @4E ÇU.S. Department of EnergyÈ A3><D;/ A2B>4U4>I;5 
H; ;=?4µ3?/3I3 =RHB HD;@/0R µ;  @3 A;@>;23V0R 3A49<µ3@3 H@/5 J+8 , ;I@; 3E@R A>4<>D47@3/ 3A1 @/5 J+8  
;I@; 3A1 R22;5 DF>;5. 
32 (4  U3/71µ;74 @B5 µ;CR2B5 HEC0<7@>GHB5 3A49;µR@G7 37 ?; HE74?;W;@3/ 3A1 <7@47B 4/0474µ/0:  
37RA@ESB, µA4>;I 73 4?BC:H;/ H; H@3H/µ4A2B9G>/Hµ1, 039F5 4/ ETB2<5 @/µ<5 A;@>;23I4E @>4U4?4@4W7 
@47 A2B9G>/Hµ1.  
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(Organization of the Petroleum Exporting Countries) :  21CG 3ESBµ<7B5 A3>3CGC:5. 
!A4µ<7G5, B @/µ:  @4E A;@>;23I4E ;AB>;RX;@3/ H; 3>0;@<5 A;>/A@FH;/5 3A1 ;SGC;7;I5 
µB 4/0474µ/04W5 A3>RC47@;5.  
 
(4  ;AIA;?4 @G7 3A49;µR@G7 A;@>;23I4E 3A4032WA@;/ @B7 A>3Cµ3@/0: 03@RH@3HB @B5 
X:@BHB5 C/3 3>C1 A;@><23/4. );  A;>/1?4E5 /HDE>:5 4/0474µ/0:5 37RA@ESB5, 3ESR7;@3/ 
B X:@BHB C/3 @4 A;@><23/4 03/ @3 A3>RCGCR @4E 03/ H37 ;A30124E94 3ESR747@3/ 03/ 
4/ @/µ<5 @4E5. 87@IH@4/D3, H; A;>/1?4E5 4/0474µ/0:5 WU;HB5, B X:@BHB C/3 @4 
A;@><23/4 03/ @3 A3>RCGCR @4E µ;/F7;@3/, C;C4715 A4E HE7;ARC;@3/ @B7 3WSBHB @G7 
3A49;µR@G7 03/ @B7 A@FHB @B5 @/µ:5 @4E5.  
 
)@4 ?/RC>3µµ3 16 3A;/047IX;@3/ B ;/04H3;@:5 A4>;I3 @G7 3A49;µR@G7 A;@>;23I4E 03/ 
A3>3CFCG7 A>4V17@G7 H@/5 J+8 , HEµA;>/23µ=374µ<7G7 @G7 ;/?/0F7 3A49;µR@G7 
(Special Purpose Reserves - SPRs)33. 8A1 @B7 37@/A3>R9;HB @G7 3A49;µR@G7 
A;@>;23I4E 03/ A3>3CFCG7 A>4V17@G7 µ;  @/5 4/0474µ/0<5 HEC0E>I;5 H; 12B @B 
?/R>0;/3 @G7 ;I04H/ D>17G7, HEµA;>3I74Eµ;  1@/ @4 ;AIA;?4 @G7 1.600 ;03@. =3>;2/F7 
<D;/ 3A4?;/D@;I A422<5 U4><5 0>IH/µ4 C/3 @B7 A4>;I3 @B5 4/0474µI35. 8A49<µ3@3 A4E 
S;A;>74W7 3E@1 @4 ;AIA;?4 HBµ3@4?4@4W7 4/0474µ/0:  ;A/=>R?E7HB :  301µ3 03/ 
4/0474µ/0:  0>IHB ;7F B A@FHB @G7 3A49;µR@G7 0R@G 3A1 3E@1 @4 ;AIA;?4 
HBµ3@4?4@;I 4/0474µ/0:  37RA@ESB.  
 

 
 

G4L301µµ1 16: BQI9µ1I41H1 1C9U6µ1/ 1 CE/0E:1H9? (<E D4:. Q106:41)  
+BC:: Bloomberg 

 
(4  ;AIA;?4 3A49;µR@G7 37@37302R @B7 A>3Cµ3@/0: 03@RH@3HB @B5 X:@BHB5 C/3 3>C1 
A;@><23/4. );  A;>/1?4E5 ETB2:5 4/0474µ/0:5 37RA@ESB5, B X:@BHB /HDE>4A4/;I@3/ 03/ 
4/ @/µ<5 3ESR747@3/, H; A;>IA@GHB A4E @3 3A49<µ3@3 ?;7 µA4>4W7 73 032WT4E7 @B 
X:@BHB. 8E@1 @4 HD: µ3 ;I73/ A/4 HBµ37@/01 C/3 @4 µ47@<24 µ35 3A1 @B7 @/µ:  @4E 3>C4W 
A;@>;23I4E, 039F5 4/ @/µ<5 @4E 3>C4W HED7R ;AB>;RX47@3/ 3A1 C;GA42/@/04W5 

                                                
33 (3  Ç;/?/0R 3A49<µ3@3È EA424CIX47@3/, HWµUG73 µ;  @/5 @;2;E@3I;5 373U4><5 @B5 ÇEnergy Information 
Administration (EIA)È H@3 726,5 ;03@. *3><2/3. 
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A3>RC47@;5 A3>R 3A1 @B 9;µ;2/F?B 4/0474µ/0:  3>D: @B5 A>4HU4>R5 03/ X:@BHB5, C/3 
@B7 4A4I3 ;7?/3U;>1µ3H@;.   
 
17) Παγκόσµια παραγωγή χάλυβα σε χιλιάδες τόνους (World steel production in 
thousand metric tons)34 
 
& .R2E=3535 9;G>;I@3/ µ/3 3A1 @/5 =3H/0<5 A>F@;5 W2;5 A4E D>BH/µ4A4/4W7@3/ H@B 
=/4µBD37I3, ?/3?>3µ3@IX47@35 4EH/3H@/01 >124 H@B7 A3C01Hµ/3 4/0474µ/0:  
?>3H@B>/1@B@336.  \D;/  A3>3@B>B9;I 1@/ H; A;>/1?4E5 4/0474µ/0:5 37RA@ESB5 B 
X:@BHB C/3 DR2E=3 03/ ;A4µ<7G5 03/ B A3>3CGC: @4E 3ESR7;@3/. 87@IH@4/D3, H; 
A;>/1?4E5 A@FHB5 @B5 4/0474µ/0:5 ?>3H@B>/1@B@35, B X:@BHB C/3 DR2E=3 0RµA@;@3/ 
03/ A3>R22B23 ;23@@F7;@3/ B A3>3CGC: @4E. !A/A>1H9;@3, B µ;@3=2B@: 3E@: <D;/ 
/?/3I@;>B HBµ3HI3 C/3 @B ?/;S3CGC: @B5 <>;E7R5 µ35, 039F5 4 A/4 ?/3?;?4µ<745 
@>1A45 µ;@3U4>R5 @4E DR2E=3 ;I73/ µ;  @3 A24I3 µ;@3U4>R5 DW?B7 U4>@I4E (bulk 
carriers). L5 ;0 @4W@4E, A3IX;/ 4EH/3H@/01 >124 H@B X:@BHB µ;@3U4>/0:5 /0371@B@35 
;0A;U>3Hµ<7B5 H; A24I3 µ;@3U4>R5 DW?B7 U4>@I4E (bulk carriers) ;AB>;RX47@35 @3 
73W23 03/ ;A4µ<7G5 @47 BDI. 
 
)@4 ?/RC>3µµ3 17 A3>4EH/RX;@3/ B ;S<2/SB @B5 A3C01Hµ/35 A3>3CGC:5 DR2E=3 @3 
@;2;E@3I3 ;I04H/ D>17/3. 8732W47@35 @B7 ;S<2/SB @B5 A4>;I35 @B5 A3>3CGC:5 DR2E=3 
H; HE7?E3Hµ1 µ;  @/5 ;A/0>3@4WH;5 4/0474µ/0<5 HEC0E>I;5 A3>3@B>;I@3/ 1@/ B 
µ;C32W@;>B ;AI?>3HB H@B7 A3>3CGC: DR2E=3 <23=; DF>3 03@R @B7 A>1HU3@B 
A3C01Hµ/3 4/0474µ/0:  0>IHB A4E S;0I7BH; @47 &0@F=>/4 @4E 2007.  
 
 

 
 

G4L301µµ1 17: )1 35;<µ41 C1013>3F DL:?Q1 (<E D4:. /;A9?7)  
+BC:: Bloomberg 

 
                                                
34 Clarksons. net 
35 & DR2E=35 D>BH/µ4A4/;I@3/ @1H4 H@/5 03@3H0;E<5, @B 73EABC/0: 03/ @B7 A3>3CGC: =/4µBD37/0F7 
;>C32;IG7, 1H4 03/ H@B7 /3@>/0: C/3 @B7 A3>3CGC: D;/>4E>C/0F7 ;>C32;IG7 
36 J  @;>RH@/3 HBµ3HI3 @B5 A3>3CGC:5 DR2E=3 3A4@EAF7;@3/ 03/ H@B7 I?>EHB @B5 !E>GA3V0:5 %4/71@B@35 
Y79>303 03/ .R2E=3 @4 1957. 
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18) Δείκτης Μεταβλητότητας (Volatility Index Ð VIX) 
 
& ?;I0@B5 µ;@3=2B@1@B@35 ?Bµ/4E>C:9B0; @4 1993, 1@37 4 039BCB@:5 Robert E. 
Whaley @4E +37;A/H@BµI4E Duke @47 A>G@4A3>4EHI3H; H; ;A/H@Bµ47/0: @4E 
;>C3HI3. )@/5 26 '3>@I4E 2004 ?/3A>3Cµ3@;W@B037 @3 A>F@3 HEµ=123/3 HD;@/0R µ;  
@47 ?;I0@B H@4 D>Bµ3@/H@:>/4 A3>3CFCG7 @4E Chicago (CBOE) (Vix-IndexÑ Chicago 
Board Options Exchange). \0@4@; ?Bµ/4E>C:9B037 ?/RU4>3 A3>RCGC3 A>4V17@3 A4E 
A3>30424E94W7 @B7 A4>;I3 @4E VIX .  
 
& VIX  9;G>;I@3/ 4 A/4 ?/RHBµ45 ?;I0@B5 µ<@>BHB5 @B5 µ;@3=2B@1@B@35 @B5 3C4>R5 
03/ ;I73/ ;AIHB5 C7GH@15 03/ G5 Ç?;I0@B5 µ<@>BHB5 @4E U1=4EÈ (fear index). J  @/µ:  
@4E VIX  0/7;I@3/ 374?/0R H; A;>/A@FH;/5 A4E A3>4EH/RX;@3/ <7@47B 3H@R9;/3 H@B7 
3C4>R 039F5 ;AIHB5 03/ H; A;>/A@FH;/5 µ;CR2G7 D>Bµ3@/H@B>/30F7 A@FH;G7.  
 
)@4 ?/RC>3µµ3 18 A3>4EH/RX;@3/ B ;/04H3;@:5 A4>;I3 @4E ;7 21CG ?;I0@B. &/ 
?/30EµR7H;/5 @4E ?;I0@B A3>4EH/RX47@3/ <7@47;5 µ;  3WSBHB @B5 @/µ:5 @4E 03@R @/5 
A;>/1?4E5 D>Bµ3@/H@B>/30F7 0>IH;G7. $?/3I@;>3 ;7?/3U<>4EH3 ;I73/ B 37@I?>3HB @4E 
?;I0@B H@B7 ;0?:2GHB @B5 A>1HU3@B5 A3C01Hµ/35 D>Bµ3@44/0474µ/0:5 0>IHB5 03@R 
@B 4A4I3 ;0@/7RD@B0; µ;  /?/3I@;>3 3A1@4µB 02IHB H; @/µ:  µ;C32W@;>B 3A1 60 µ47R?;5. 
J  @/µ:  3E@: ;I73/ /?/3I@;>3 µ;CR2B ?;?4µ<74E 1@/ EA1 03747/0<5 HE79:0;5 B @/µ:  @4E 
?;I0@B 0Eµ3I7;@3/ µ;@3SW 10 03/ 20 µ47R?G7. 
 

 
 

G4L301µµ1 18: GEH5/27 µE/1Q:2/;/2/17  (VIX volatility index)  
+BC:: Bloomberg 

 
19) Ισοτιµία Ειδικών Τραβηκτικών Δικαιωµάτων (ΕΤΔ) σε σχέση µε το δολάριο 

(3  !(6  3A4@;24W7 µ/3 A3C01Hµ/3 3A49;µ3@/0: 3SI3 03/ ?Bµ/4E>C:9B037 3A1 @4 
6/;97<5 N4µ/Hµ3@/01 T3µ;I4 @4 1969, A>40;/µ<74E 73 ;7/HDE9;I B H@39;>1@B@3 @G7 
;AIHBµG7 3A49;µ3@/0F7 @G7 0>3@F7 µ;2F7 @4E @3µ;I4E 03/ 73 H@B>/D@;I @4 HWH@Bµ3 
@G7 H@39;>F7 HE73223Cµ3@/0F7 /H4@/µ/F7 (*Rµ=4E035, 1999; Ferguson, 2008; 
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International Monetary Fund). +>/7 @B ?Bµ/4E>CI3 @G7 !(6 37, 0R9; DF>3 A4E 
HEµµ;@;ID; H@4 HWH@Bµ3 H@39;>F7 HE73223Cµ3@/0F7 /H4@/µ/F7 <A>;A; 73 <D;/ @3 
3A3>3I@B@3 3A49<µ3@3 H; D>EH1 :  /HDE>R 74µIHµ3@3 (fiat currencies) A>40;/µ<74E 
73 µA4>;I µ<HG 3C4>3AG2BH/F7, 73 ?/3@B>;I @B7 /H4@/µI3 @B5 H@3 A>40394>/Hµ<73 
;AIA;?3. LH@1H4 @3 3A49<µ3@3 H; D>EH1 03/ ?42R>/4 J+8  ?;7 ;A3>04WH37 C/3 73 
032WT4E7 @B7 37RA@ESB @4E A3C01Hµ/4E ; µA4>I4E 03/ @B7 ;S<2/SB @B5 A3C01Hµ/35 
4/0474µI35. (3  !(6  ?Bµ/4E>C:9B037 4EH/3H@/0R C/3 73 ?FH4E7 2WHB H; 3E@: @B 
H@;71@B@3 03/ 73 A>4H@3@<T4E7 @4 HWH@Bµ3 H@39;>F7 HE73223Cµ3@/0F7 /H4@/µ/F7. 
+3>123 3E@R, @4 HWH@Bµ3 @G7 H@39;>F7 HE73223Cµ3@/0F7 /H4@/µ/F7 03@<>>;EH;38 
@4 1971 03/ <0@4@; @3 !(6  3A4@;24W7 µI3 3SI3 A4E D>BH/µ4A4/;I@3/ G5 
H@39;>4A4/B@/015 A3>RC47@35 03/ A3>RC47@35 ;S3HUR2/HB5 3A1 @/5 A3C01Hµ/;5 
74µ/Hµ3@/0<5 37/H4>>4AI;5. (3  !(6  ?;7 3A4@;24W7 4W@; 71µ/Hµ3 4W@; 3A3I@BHB 3A1 
@4 6/;97<5 #4µ/Hµ3@/01 (3 µ;I4. &EH/3H@/0R, D>BH/µ;W4E7 G5 ;A/=4B9B@/0: 
3A49;µ3@/0: 3SI3 03/ H; 4>/Hµ<7;5 A;>/A@FH;/5 D>BH/µ4A4/4W7@3/ G5 74µ/Hµ3@/0: 
µ47R?3 C/3 @B7 24C/H@/0: 3A;/017/HB @B5 9<HB5 ?/3U1>G7 4>C37/HµF7.  

J  3SI3 @G7 !(6  :  SDRÕs (Special Drawing Rights) =3HIX;@3/ H; <73 032R9/ 
@;HHR>G7 =3H/0F7 74µ/HµR@G7 (?42R>/4 J+8 , 2I>3 8CC2I35, N/;7 $3AG7I35 03/ 
!E>F) A4E 9;G>4W7@3/ A3C01Hµ/3 74µIHµ3@3 21CG @4E µ;C<94E5 @G7 4/0474µ/F7 A4E 
37@/A>4HGA;W4E7. (;2;E@3I3, B @3DW@3@B 03/ µ;  32µ3@F?;/5 >E9µ4W5 37RA@ESB @G7 
373?E1µ;7G7 4/0474µ/F7 @B5 *>3X/2I35, @B5 KGHI35, @B5 $7?I35 03/ @B5 %I735 (BRIC) 
<D;/ 03@3H@:H;/ ;A/@30@/0: @B7 37RC0B C/3 @B HEµµ;@4D: H@B ?/3µ1>UGHB @G7 !(6  
03/ @G7 74µ/HµR@G7 3E@F7 @G7 DG>F7. !I73/  9<µ3 D>174E 73 3A4U3H/H@;I A4/4 93 
;I73/ @4 ;A1µ;74 71µ/Hµ3 A4E 93 HEµµ;@RHD;/ H@4 032R9/ 74µ/HµR@G7 @G7 !(6  03/ 
@3 A4H4H@R ;A/>>4:5.  

                                                

37 (4  HWH@Bµ3 H@39;>F7 HE73223Cµ3@/0F7 /H4@/µ/F7 A4E ;ID; E/49;@B9;I µ;  @B HE79:0B @4E Bretton 
Woods @B7 223 $4E2I4E @4E 1944, ;ID; H4=3>R 0;7R 03@R @47 HD;?/3Hµ1 @4E. +/4 HEC0;0>/µ<73, @4 
3µ;>/037/01 71µ/Hµ3 G5 ;97/01 71µ/Hµ3 @G7 J+8  EA4D><G7; @B 0E=<>7BHB @G7 J+8  73 ?/3@B>;I 
3A49<µ3@3 37R24C3 µ;  @47 ;97/01 A3>3C1µ;74 A24W@4. *RH;/ 1µG5 @B5 HEµUG7I35 @4E Bretton Woods, 
A4E 1>/X; @4 ?42R>/4 G5 A3C01Hµ/4 3A49;µ3@/01 71µ/Hµ3, B 0E=<>7BHB @G7 J+8  :@37 373C03Hµ<7B 
73 ?Bµ/4E>C;I A4H1@B@3 ?423>IG7 /037: 73 032WT;/ 03/ @B7 A3C01Hµ/3 37RA@ESB. +3>R22B23, 12B 
3E@: B A4H1@B@3 ?423>IG7 <A>;A; 73 032WA@;@3/ 3A1 @B7 37@IH@4/DB A4H1@B@3 D>EH4W. J  <22;/TB 
;715 A3C01Hµ/4E 74µIHµ3@45 03/ B D>:HB ;715 ;97/04W 74µIHµ3@45, @4E ?423>I4E J+8 , G5 
A3C01Hµ/4E 3A49;µ3@/04W 74µIHµ3@45 ;C0Eµ474WH; @47 H4=3>1@3@4 0I7?E74 @B5 µ30>4A>19;HµB5 
?/R=>GHB5 @4E 74µIHµ3@45 3E@4W, 37;SR>@B@3 3A1 @B7 ?E73µ/0:  A4E ; µUR7/X; B 8 µ;>/037/0: 
4/0474µI3 03/ 3A;/24WH; µ;  03@R>>;EHB @4 A3C01Hµ/4 74µ/Hµ3@/01 HWH@Bµ3. &/ 21C4/ 3E@4I, 
4?:CBH37, <H@G 03/ 039EH@;>Bµ<73, H@B7 E/49<@BHB 03@R @4 <@45 1969, @G7 ;/?/0F7 @>3=BD@/0F7 
?/03/GµR@G7 G5 A3C01Hµ/4E 3A49;µ3@/04W 74µIHµ3@45. LH@1H4, ?W4 D>17/3 3>C1@;>3, @4 HWH@Bµ3 
H@39;>F7 HE73223Cµ3@/0F7 /H4@/µ/F7 @4E Bretton Woods 93 03@<>>;; 03/ @B 9<HB @4E 93 <?/7; H@B 
A3C01Hµ/3 4/0474µ/0:  ?/30E=<>7BHB µ;  ;2;W9;>3 0Eµ3/71µ;7;5 /H4@/µI;5. 

38 & K4µA<> (>/U<7 (1911 Ð 1993), B<2C45 4/0474µ421C45 039BCB@:5 4/0474µ/0F7 ;A/H@BµF7 H@4 
Harvard 03/ H@4 Yale, ;ID; A>4032<H;/ @B7 A3C01Hµ/3 3IH9BHB 1@37 @4 1960 ;7FA/47 @4E 3µ;>/037/04W 
%4C0><H4 ?/3@WAGH; @4 A;>IUBµ4 ?I2BµµR @4E C7GH@1 03/ G5 Ç?I2Bµµ3 (>IU;7È @4 4A4I4 HE74TIX;@3/ 
H@B7 ?/3@WAGHB @B5 3?E73µI35 @4E ?423>I4E 73 2;/@4E>C;I @1H4 G5 ;97/01 71µ/Hµ3 @G7 J+8  1H4 03/ 
G5 A3C01Hµ/4 3A49;µ3@/01 71µ/Hµ3. J  4µ/2I3 @4E 3E@: 9;G>:9B0; A>4UB@/0: 039F5 2IC3 D>17/3 
3>C1@;>3, H@/5 15 8EC4WH@4E @4E 1971, 4 8 µ;>/03715 A>1;?>45  KI@H3>7@ #IS47 37304I7GH; @B7 
3A4?<Hµ;EHB @4E ?423>I4E 3A1 @47 D>EH1 4?BCF7@35 @B7 A3C01Hµ/3 74µ/Hµ3@/0: ?/30E=<>7BHB H; 
039;H@F5 0Eµ3/71µ;7G7 /H4@/µ/F7.      
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8A1 @/5 A3>3AR7G A;>/C>3U<5 039IH@3@3/ 37@/2BA@1 1@/ B HE73223Cµ3@/0: /H4@/µI3 
µ;@3SW @G7 !(6  03/ @4E ?423>I4E J+8  37@37302R 4EH/3H@/0R @B7 ?W73µB @4E 
?423>I4E 03/ ;7 C<7;/ @B5 8 µ;>/037/0:5 4/0474µI35 H; HD<HB µ;  @/5 EA124/A;5 
4/0474µI;5. (4  A3>30R@G ?/RC>3µµ3 3A;/047IX;/ @B7 ;/04H3;@: A4>;I3 @B5 
HE73223Cµ3@/0:5 /H4@/µI35 @G7 !(6  H; HD<HB µ;  @4 ?42R>/4 J+8 . 8A1 @4 
?/RC>3µµ3 A>40WA@;/ 1@/ H; A;>/1?4E5 4/0474µ/0F7 0>IH;G7, /HDE>4A4/;I@3/ @4 
?42R>/4 039F5 4/ ;A;7?E@<5 37@/µ;@GAIX4E7, @4E2RD/H@47 µ<D>/ H:µ;>3, @4 
3µ;>/037/01 71µ/Hµ3 03/ @B7 3µ;>/037/0: 4/0474µI3 G5 Ç03@3UWC/4È.  

 

G4L301µµ1 19: -<9/4µH1 B4I45@A N01Q25/45@A G4514>µL/ >A <E <D6<2 µE /9  I9:L049  %)'  
+BC:: Bloomberg 

 
)@4 HD:µ3 18 A3>4EH/RX;@3/ 4 @>1A45 µ;  @47 4A4I4 4/ J+8  <D4E7 03@3U<>;/ 73 
?/3@B>:H4E7 @B7 A3C01Hµ/3 BC;µ47I3 @4E ?423>I4E FH@; 73 9;G>;I@3/ R@EA3 G5 @4 
0E>I3>D4 A3C01Hµ/4 3A49;µ3@/01 71µ/Hµ3 (Childe-Freeman & Patterson, 2010).  
 

 
 

!DFµ1 18: #  <5:20;7  C;:Eµ97 />A  <?A1::13µ1/45@A 4<9/4µ4@A 



 77 

J  D323>: 74µ/Hµ3@/0: A42/@/0: A4E D3>RHH;@3/ @3 @;2;E@3I3 D>17/3 3A1 @/5 
0E=;>7:H;/5 @G7 J+8 , A4/4@/0R (D3µB2R ;A/@10/3) 03/ A4H4@/0R (3WSBHB @B5 
A4H1@B@35 D>:µ3@45), 4?BC;I H; 3WSBHB @B5 X:@BHB5 C/3 4µ124C3 03/ HE7;A30124E93 
H; A@FHB @B5 3A1?4H:5 @4E5. J  µB /0374A4/B@/0: 3A1?4HB 4?BC;I µ;  @B H;/>R @B5 H; 
A@FHB @4E ?423>I4E, 039F5 4/ ;A;7?E@<5 @4 ;C03@32;IA4E7 373XB@F7@35 µ;C32W@;>;5 
3A4?1H;/5 H; R22;5 4/0474µI;5. &/ 24/A<5 DF>;5, A>40;/µ<74E 73 ?/3@B>:H4E7 
37@3CG7/H@/0<5 @/5 4/0474µI;5 @4E5, A>4HA394W7 73 HEC0>3@:H4E7 @/5 /H4@/µI;5 @G7 
74µ/HµR@G7 @4E5 3C4>RX47@35 ?42R>/3 µ;  37@R223Cµ3 @3 ?/0R @4E5 74µIHµ3@3. Y9;23 
@4E5 HEµ=R224E7 <@H/ H@B7 R74?4 @4E ?423>I4E, 03/ H@B7 ;7?E7RµGH: @4E G5 
A3C01Hµ/4E 3A49;µ3@/04W 74µIHµ3@45, ;A;7?W47@35 @3 3A49<µ3@R @4E5 H; 
3µ;>/037/0R 4µ124C3. J  A4>;I3 3E@: ;A37323µ=R7;@3/ ?/3>0F5 ?/3@B>F7@35 @B7 
BC;µ47I3 @4E ?423>I4E.    

 
20) Δείκτης ναυλαγοράς ξηρού φορτίου (Baltic Dry Index) 
 
& ?;I0@B5 73E23C4>R5 SB>4W U4>@I4E 3A4@;2;I @B7 A>45 A>1=2;TB µ;@3=2B@: H@B7 
A3>4WH3 <>;E73. 8A4@;2;I <737 C0;I09 µ9 IEH5/2 /27 9459A9µ45F7 
I01</204;/2/17  (leading indicator) A4E ?/3?<D9B0; @47 Biffex 03/ ?/3µ4>UF7;@3/ 
H; Bµ;>:H/3 =RHB 3A1 @4 Baltic Exchange µ;  <?>3 @4 ,47?I74) (Baltic Exchange). 
87@/A>4HGA;W;/ @4 µ<H4 01H@45 73W2GHB5 A24IG7 µ;@3U4>R5 SB>4W U4>@I4E C/3 20 
?/3U4>;@/0<5 ?/3?>4µ<5 032WA@47@35 @/5 03@BC4>I;5 A24IG7 µ;@3U4>R5 SB>4W 
U4>@I4E @WA4E Handymax, Panamax 03/ Capesize. );  A;>/1?4E5 4/0474µ/0:5 
37RA@ESB5, A3>3@B>;I@3/ 3WSBHB @B5 X:@BHB5 C/3 µ;@3U4>R ; µA4>;EµR@G7 1AG5 4 
HI?B>45, 4 R79>3035, @4 @H/µ<7@4, @3 2/ARHµ3@3, @3 H/@B>R, 4 DR2E=35 02A. 
4?BCF7@35 H; 3WSBHB @B5 @/µ:5 @4E BDI. 87@IH@4/D3, H; A;>/1?4E5 4/0474µ/0:5 
HE>>I07GHB5, B X:@BHB C/3 ; µA4>;Wµ3@3 03/ ;A4µ<7G5 C/3 µ;@3U4>R @4E5 µ;/F7;@3/, 
µ;  3A4@<2;Hµ3 73 µ;/F7;@3/ 03/ B @/µ:  @4E BDI. 
 
LH@1H4, ;0@15 3A1 @B7 A4>;I3 @B5 A3C01Hµ/35 4/0474µ/0:5 ?>3H@B>/1@B@35 A4E 
?/3?>3µ3@IX;/ 4EH/3H@/01 >124 H@B ?/3µ1>UGHB @4E ?;I0@B, EAR>D4E7 03/ ?/RU4>4/ 
;SGC;7;I5 A3>RC47@;5 A4E ;7?<D;@3/ 73 ;AB>;RH4E7 A;>/H@3H/30R @B7 @/µ:  @4E BDI 
03/ ;I73/ 4/ ;S:5: 
 
- OEH/0R 3I@/3 (A.D. 03@3H@>4U<5 @G7 0322/;>C;/F7 A4E 4U;I247@3/ H; UEH/0R 3I@/3 

µA4>;I 73 4?BC:H4E7 H; A@FHB @4E ?;I0@B DG>I5 3E@: 73 4U;I2;@3/ H; 4/0474µ/0R 
3I@/3) 

- +42/@/0R 3I@/3 (A.D. A42/@/0<5 C/3 A;>/4>/Hµ1 @G7 ;S3CGCF7 :  @G7 ;/H3CGCF7 µ;  
@B7 ;A/=42: ?3HµF7, µA4>;I ;AIHB5 73 ;AB>;RH4E7 @4 ?;I0@B A>45 @B µI3 :  @B7 
R22B 03@;W9E7HB) 

- +>4HU4>R A24IG7 (A.D. B µ;CR2B A>4HU4>R A24IG7 A4E µA4>;I 73 ABCRX;/ 3A1 
@B7 3WSBHB @G7 A3>3CC;2/F7 C/3 03/74W>/3 A24I3 G5 3A4@<2;Hµ3 =;2@IGHB5 @B5 
4/0474µI35, µA4>;I 73 4?BC:H;/ H; A@FHB @4E ?;I0@B DG>I5 73 EAR>D;/ /?/3I@;>4 
A>1=2Bµ3 H@B7 C;7/01@;>B 4/0474µ/0:  ?>3H@B>/1@B@3)    

 
)@4 ?/RC>3µµ3 20, 3A;/047IX;@3/ B ;/04H3;@:5 A4>;I3 @4E ?;I0@B 73E23C4>R5 SB>4W 
U4>@I4E. !I73/  D3>30@B>/H@/0: B <7@47B A@FHB A4E A3>4EHI3H; 4 ?;I0@B5, ;S3/@I35 
@B5 A3C01Hµ/35 4/0474µ/0:5 0>IHB5 A4E S<HA3H; @47 &0@F=>/4 @4E 2007 H@/5 J+8 . 
J  0>IHB µ;@3U<>9B0; H@B 73E@/2I3 @47 $4W7/4 @4E 2008 µ;  @47 BDI 73 S;0/7R;/ 3A1 
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@/5 9.627 µ47R?;5 03/ 73 03@32:C;/ H@/5 558 µ47R?;5 @47 6;0<µ=>/4 @4E 2008, 
03@3C>RU47@35 A@FHB WT4E5 94,2%.  
  

 
 

G4L301µµ1 20: 20E/F7 C90EH1 /9?  GEH5/2 &1?:1390L7 V209K P90/H9? – BDI 
 
&/ 73E@/2/30<5 D>474H;/><539 A4E ;A/2<D9B037 G5 A/9374I A3>RC47@;5 ;A/>>4:5 @4E 
?;I0@B 73E23C4>R5 SB>4W U4>@I4E ;I73/ 4/ ;S:5:  
 

1. !S<2/SB H@124E H; ;03@4µµW>/3 @174E5 GU<2/µ4E U4>@I4E (Fleet development in 
million dwt) C/3 A24I3 µ;@3U4>R5 SB>4W U4>@I4E @WA4E Panamax, Capesize, 
Handymax, Handysize40. 

 
2. 8A4HW>H;/5, 3AF2;/;5 03/ 03@3H@>4U<5 A24IG7 H; ;03@. @174E5 GU<2/µ4E 

U4>@I4E (Fleet removals, demolitions and losses in mil dwt) C/3 A24I3 µ;@3U4>R5 
SB>4W U4>@I4E @WA4E Panamax, Capesize, Handymax, Handysize. 

 
3. +3>3CC;2I;5 A24IG7 µ;@3U4>R5 SB>4W U4>@I4E @WA4E Panamax, Capesize, 

Handymax, Handysize (Order book of bulk fleets).  
 

4. (/ µ<5 7;1@;E0@G7 A24IG7 H; ;03@. $ (Newbuilding Prices) C/3 A24I3 µ;@3U4>R5 
SB>4W U4>@I4E @WA4E Panamax, Capesize, Handymax, Handysize.  

 
5. (/ µ<5 µ;@3D;/>/Hµ<7G7 A24IG7 A;7@3;@I35 H; ;03@4µµW>/3 $ (5-year Second-

hand Vessels) C/3 A24I3 µ;@3U4>R5 SB>4W U4>@I4E @WA4E Panamax, Capesize, 
Handymax, Handysize41.  

 
6. (/ µ<5 ?/R2EHB5 A24IG7 H; ;03@. $ (Scrap Value in million $) C/3 A24I3 

µ;@3U4>R5 SB>4W U4>@I4E @WA4E Panamax, Capesize, Handymax, Handysize. 
 

7. #3W23 @3S/?I4E H; $ 37R µ<>3 (Voyage Rates in $ per day) C/3 A24I3 µ;@3U4>R5 
SB>4W U4>@I4E @WA4E Panamax, Capesize, Handymax, Handysize. 

                                                
39 Clarksons net  
40 Panamax (75000-77000 dwt), Capesize (176000-180000 dwt), Handymax (56000-58000 dwt), 
Handysize (25000-30000 dwt) 
41 Panamax (76000 dwt), Capesize (170000 dwt), Handymax (56000 dwt), Handysize (28000-30000 dwt) 
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8. .>47473W2GHB H; $ 37R µ<>3 (Time charter rates in $ per day) C/3 A24I3 
µ;@3U4>R5 SB>4W U4>@I4E @WA4E Panamax, Capesize, Handymax, Handysize. 

 
)@B7 A>4HAR9;/3 ?Bµ/4E>CI35 ;715 ?/3D;/>IH/µ4E, A;>/;0@/04W 03/ 3A4@;2;Hµ3@/04W 
3>/9µ4W H@4/D;IG7 C/3 @4 ;AIA;?4 ;/H1?4E @G7 7;E>G7/0F7 ?/0@WG7 <C/7; A;>3/@<>G 
;A;S;>C3HI3 @G7 73E@/2/30F7 A3>3C17@G7 03/ ;S:D9BH37 @<HH;>/5 ?;I0@;5 4/ @>;/5 ;0 @G7 
4A4IG7 A>40WA@4E7 3A1 HE7?E3Hµ1 @G7 A3>3AR7G. &/ ?;I0@;5 3E@4I A;>/C>RU47@3/ 
03@G@<>G: 
 

1) (/ µ:  ?/R2EHB5 A24I4E @WA4E Panamax (Panamax scrap value) (6/RC>3µµ3 21) 
 

 
 

G4L301µµ1 21: B459<1E/F7 C90EH1 /27 /4µF7 I4L:?<27 C:9H9? /KC9? Panamax 
 
 

2) (/ µ:  6-µB7B5 D>47473W2GHB5 A24I4E 65.000 @17G7 GU<2/µ4E U4>@I4E (6-month 
time charter rate for 65000 ton dwt ship) (6/RC>3µµ3 22).  

 

 
 

G4L301µµ1 22: B459<1E/F7 C90EH1 /27 /4µF7 6µ2A27 D09A9A1K:><27  C:9H9? 65000 /;A>A  
>S6:4µ9? S90/H9? 
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3) +3C01Hµ/3 µ;@3=42: H@124E A24IG7 SB>4W U4>@I4E H; ;03@. @174E5 GU<2/µ4E 

U4>@I4E (World dry Bulk fleet difference) = Ç!S<2/SB H@124E H; ;03@4µµW>/3 
@174E5 GU<2/µ4E U4>@I4EÈ Ð Ç8A4HW>H;/5, 3AF2;/;5 03/ 03@3H@>4U<5 A24IG7 H; 
;03@4µµW>/3 @174E5 GU<2/µ4E U4>@I4EÈ (6/RC>3µµ3 23). 
 

 
 

G4L301µµ1 23: B459<1E/F7 C90EH1 /27 )135;< µ417 µE/1Q9:F7 /9?  </;:9?  />A  C:9H>A 
µE/1S90L7 8209K S90/H9? 

 
4) 'B7/3I3  µ;@3=42: µ<H4E 01H@4E5 73EA:CBHB5 7;1@;E0@4E A24I4E H; 

;03@4µµW>/3 $ (Average newbuilding cost difference). 8U4W EA424C/H@;I @4 µ<H4 
01H@45 73EA:CBHB5 A24I4E 37R @174 GU<2/µ4E U4>@I4E C/3 0R9; 03@BC4>I3 
A24I4E µ;@3U4>R5 SB>4W U4>@I4E (Panamax, Capesize, Handymax, Handysize) 
µ;@>/<@3/ B µ<HB @/µ:  C/3 124E5 @4E5 @WA4E5 A24IG7. 8A1 @B µB7/3I3 µ;@3=42: 
A>40WA@;/ 4 HW79;@45 ?;I0@B5 A4E 93 D>BH/µ4A4/B9;I  (6/RC>3µµ3 24).  
 

 

 
 
G4L301µµ1 24: B459<1E/F7 C90EH1 /27 µ2A41H17 µE/1Q9:F7 /9?  µ6<9? 5;</9?7  A1?CF32<27 

AE;/E?5/9? C:9H9? 
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&/ 73E@/2/30<5 D>474H;/><5 3 03/ 4 03747/04A4/:9B037 µ;  @B7 ;A/24C: ÇsmoothÈ @4E 
H@3@/H@/04W A>4C>Rµµ3@45 SPSS.  
 
&/ ?;I0@;5 A4E A;>/;C>RUB037 A3>3AR7G ;I73/ 374µ4/4C;7;I5 G5 A>45: 
 

¥ (B  HED71@B@3 @B5 ;0RH@4@; D>474H;/>R5 (Bµ;>:H/3, µB7/3I3, @>/µB7/3I3) 
¥ (B7 Bµ;>4µB7I3 ?Bµ/4E>CI35 @G7 ?;/0@F7 03/ <73>SB5 ?Bµ4H/4A4IBHB5 @G7 

H@4/D;IG7 
¥ (/5  µ47R?;5 µ<@>BHB5 (A4H4H@/3I3 µ;@3=42:, 3A12E@;5 @/µ<5 02A.) 

 
+>40;/µ<74E 73 A>4DG>:H;/ B <>;E73 <C/7; ;A;S;>C3HI3 @G7 D>474H;/>F7 FH@; 73 
EAR>D4E7 C/3 0R9; S;DG>/H@1 A3>RC47@3 A4E A;>/;C>RUB0; A3>3AR7G, µB7/3I3 H@4/D;I3 
3A1 @47 'R>@/4 @4E 1991 µ<D>/ @47 8WC4EH@4 @4E 2009. &/ ?/3U4>;@/0<5 µ47R?;5 
µ<@>BHB5 ?; ?Bµ/4W>CBH37 0RA4/4 A>1=2Bµ3, 039F5 @3 7;E>G7/0R ?I0@E3 <D4E7 @B 
?E73@1@B@3 73 3A4µ47F74E7 @B7 ;A/>>4: @4E 0R9; A3>RC47@3 H@B7 ;S<2/SB @4E ?;I0@B 
73E23C4>R5 SB>4W U4>@I4E (BDI).  

 
)@4 0;UR23/4 3E@1 A3>3@<9B037 3732E@/0R 4/ A3>RC47@;5 ;0;I74/ A4E 3A4032WA@4E7 
HBµ37@/0R H@4/D;I3 C/3 @B 2:TB ;A;7?E@/0F7 3A4URH;G7. N/3 0R9; A3>RC47@3 DG>/H@R 
3732W9B037 4/ 3A4URH;/5 H@/5 4A4I;5 µA4>;I 73 4?BCB9;I <735 4>9424C/015 ;A;7?E@:5. 
LH@1H4, A422<5 U4><5 4/ 3A4URH;/5 3E@<5 ?;7 ;I73/ @1H4 ;W0424 73 2BU94W7, 039F5 
µA4>;I B A4>;I3 ;715 03/ µ174 A3>RC47@3 73 ?I7;/ H:µ3 C/3 @B ?>RHB A>45 µ/3 
HEC0;0>/µ<7B 03@;W9E7HB 322R 4 HE7?E3Hµ15 A422F7 A3>3C17@G7 73 EA4?;/07W;/ @B7 
37RC0B 2:TB5 0RA4/35 R22B5 3A1U3HB5. )@B HE7<D;/3 93 373XB@B9;I @4 /?37/01 HWH@Bµ3 
7;E>G7/0F7 ?/0@WG7 A4E 93 4?BC:H;/ H@B 2:TB @B5 032W@;>B5 ?E73@:5 3A1U3HB5 
37R24C3 µ;  @B7 A4>;I3 ;715 HE7?E3Hµ4W @4E HE7124E @G7 A3>3C17@G7. 
 

4.4 ,BO#G#-  ,#&NB$#)#-%!% !   

4.4.1 NB"&%N'  &B(M+&-.'  G-.N('  
 
(3  @;D7B@R 7;E>G7/0R ?I0@E3 (Artificial Neural Networks - ANNs) 373U<>47@3/ H; µI3 
03@BC4>I3 µ47@<2G7 @3 4A4I3 ;I73/ ; µA7;EHµ<73 3A1 @3 =/424C/0R 7;E>/0R HEH@:µ3@3 
(KIX45, 1996; Haykin, 1994). (3  7;E>G7/0R ?I0@E3 µA4>4W7 73 ;>µB7;E94W7 G5 
A>4H3>µ1H/µ;5 µBD37<5 A4E µA4>4W7 73 3A49B0;WH4E7 C7FHB µ<HG @B5 ?/3?/03HI35 
;0µR9BHB5. 8A4@;24W7@3/ 3A1 A422R A>4C>3µµ3@/X1µ;73 H@4/D;I3 A4E 474µRX47@3/ 
7;E>F7;5 03/ 2;/@4E>C4W7 A3>R22B23. (3  H@4/D;I3 HE7?<47@3/ µ;  HE7?;@/0R =R>B, 0R@/ 
@4 4A4I4 @4E5 ;A/@><A;/ 73 A>4H3>µ1X47@3/ µ<HG µ/35 ?/3?/03HI35 ;0µR9BHB5. J  <>;E73 
AR7G H@4 A;?I4 3E@1 <D;/ µ/3 /H@4>I3 3>0;@F7 ?;03;@/F7, 322R, µ;@R 3A1 µI3 µ;IGHB @4E 
;7?/3U<>47@45 03@R @B ?;03;@I3 @4E 1970, S;0I7BH; µI3 3A1@4µB R74?45 H@/5 3>D<5 @4E 
1980.  
 
(4  HBµ37@/01@;>4 A2;47<0@Bµ3 @G7 7;E>G7/0F7 ?/0@WG7 H; HD<HB µ;  @3 H@3@/H@/0R 
µ47@<23 <C0;/@3/ H@4 C;C4715 1@/ µ47@;24A4/4W7 <73 A42E?/RH@3@4 A>1=2Bµ3 DG>I5 73 
3A3/@4W7 A;>IA240;5 EA49<H;/5 C/3 @/5 µ;@3=2B@<5 ;/H1?4E.  
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4.4.2 G#,%  NB"&%N#(  &B(M+&-.#(  G-.N(#(  
 
(4  @;D7B@1 7;E>G7/01 ?I0@E4 3A3>@IX;@3/ 3A1 @;D7B@4W5 7;E>F7;5. (3  =3H/0R 
D3>30@B>/H@/0R ;715 @;D7B@4W 7;E>F73 A4E A;>/C>RU47@3/ H@4 HD:µ3 19 ;I73/ @3 ;S:5 
()E>/1A4E245, 1998, Neural Νetworks, 2020):  
 

1. N1 IEI9 µ6A1 E4<;I9? , ;I73/ 124/ 4/ A3>RC47@;5 A4E µA4>;I 73 3A4@;2<H4E7 @3 
;>;9IHµ3@3 A>40;/µ<74E 73 0/7B9;I µ/3 ?/3?/03HI3 37@/?>RH;G7 03/ 73 ;A<29;/ 
<73 3A4@<2;Hµ3. %R9; 7;E>F735 ?<D;@3/ µ/3 H;/>R @/µF7 ;/H1?4E 03/ 3A4?I?;/ µ/3 
@/µ:  ;S1?4E. 

2. N1 <?A1C/45L QL02 (Synaptic Weights). 87 B ;IH4?45 @4E 7;E>F73 k H@B HW73TB 
j ;I73/ @4 H:µ3  xj, @1@; 3E@1 A4223A23H/RX;@3/ µ;  @4 HE73A@/01 =R>45 Wkj, 1A4E 
4 A>F@45 ?;I0@B5 373U<>;@3/ H@4 7;E>F73 03/ 4 ?;W@;>45, H@B HW73TB A4E ?<D;@3/ 
H@B7 ;IH4?1 @B5 @4 H:µ3 Wkj.  

3. #  1U094</F7, A4E ?I7;/ H@B7 <S4?1 @4E @4 R9>4/Hµ3 @G7 H@39µ/Hµ<7G7 ;/H1?G7. 
4. N9 51/@S:4 U5, A4E ;I73/ ?;E@;>;W4EH3 A3>Rµ;@>45 @4E HEH@:µ3@45. 
5. % <?AL0/2<2 µE/1S90L7. 8A1 3E@: A;>7R B <S4?45 @4E 39>4/H@:, 03/ ?I7;/ 

3A4@<2;Hµ3 H@4 ?/RH@Bµ3 [0, 1] B [-1, 1] 37R24C3 µ;  @47 @WA4 @B5 HE7R>@BHB5 
A4E ;A/2<D9B0;.  

 
 

 
 
 
)@4 HD:µ3 19 3A;/047IX;@3/ 1@/ 4/ @/µ<5 ;/H1?4E A4223A23H/RX47@3/ µ;  µ/3 @ED3I3 @/µ:  
A4E 3A4032;I@3/ =R>45. )@4 3A4@<2;Hµ3 3E@1 A>4H@I9;@3/ <73 R224 =R>45, @4 A42Gµ<74, 
@4 4A4I4 3>D/0R 23µ=R7;/ @/µ:  1. (4  R9>4/Hµ3 3E@1 ?/4D;@;W;@3/ H; µ/3 HE7R>@BHB A4E 
474µRX;@3/ HE7R>@BHB µ;@3U4>R5 (activation or transfer function) 03/ 4?BC;I H@B7 
03747/04A4IBH: @4E. (4  µ47@<24 µA4>;I 73 A;>/23µ=R7;/ <73 03@FU2/, A4E ;A/?>R H@B7 
;2R@@GHB @B5 ;/H1?4E H@B7 ;U3>µ4X1µ;7B HE7R>@BHB ;7;>C4A4IBHB5. (4  @;2/01 

%3@FU2/ 
(threshold) 

9k 

Wk2 

Wkn 

X2 

Wk1 

 
89>4/H@:5 

() ) 

)E7R>@BHB 
µ;@3U4>R5 
(activation 
function) 
U( ) 

X0 

X1 

Xn 

. 

. 

. 

. 

. 
 
. 

Wk0 

GEI9µ6A1 
E4<;I9? Xn 

!?A1C/45L
=L02 Wn 

\S4?45 
Y (k) 

Vk 

!DFµ1 19: G9µF /EDA2/9K AE?0@A1 
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3A4@<2;Hµ3 3A4H@<22;@3/ µ<HG @G7 HE7RT;G7 H; R224E5 7;E>F7;5. &/ @/µ<5 @G7 =3>F7 
?/3U4>4A4/4W7@3/ H; 0R9; 0W024 2;/@4E>CI35 @4E 7;E>G7/04W ?/0@W4E µ;  @B =4:9;/3  @G7 
32C1>/9µG7 ;0A3I?;EHB5, FH@; 73 E24A4/B9;I B ;A/9EµB@: µ;@3@>4A: @G7 ?/37EHµR@G7 
;/H1?4E H; ?/37WHµ3@3 ;S1?4E (Azam, 2000). 

 J  ;HG@;>/0: ?>3H@B>/1@B@3 @4E 7;E>F73 ;I73/:  

 

!7F  B <S4?45 (3A4@<2;Hµ3) @4E 7;E>F73 Y(k) ;I73/ @4 A>4V17 µ/35 HE7R>@BHB5 
µ;@3U4>R5 A4E ;A/?>R AR7G H@4 3A4@<2;Hµ3 @B5 ;HG@;>/0:5 ?>3H@B>/1@B@35 Vk . 
 
 
N/3 A3>R?;/Cµ3 ?I7;@3/ @4 µ47@<24 ;715 7;E>F73 µ;  03@FU2/ 90, 

  

;IH4?4 @4 ?/R7EHµ3   K = 

⎟⎟
⎟
⎟
⎟

⎠

⎞

⎜⎜
⎜
⎜
⎜

⎝

⎛

n

2

1

x

x

x

!
,  

 
03/ =R>B W = (w11, w12, ..., w1N)  

 
 

\@H/ /HDW;/   jkj

N

j
k xwu ⋅=∑

=0

 

 
 
1A4E A>40;/µ<74E k = 1, B <S4?45 @4E 7;E>F73 ;I73/: 
  

yk = U(uk - 90) 
 
x1, x2, ..., xN: @3 H:µ3@3 ;/H1?4E 
w1, w2, ..., wN: @3 HE73A@/0R =R>B @4E 7;E>F73 k 
90: 03@FU2/ 
U( ⋅ ):HE7R>@BHB ;0A3I?;EHB5  
 
";G>F7@35, 03/ @4 03@FU2/ G5 HE73A@/01 =R>45 wk0 @B5 ;/H1?4E x0 = -1,  B <S4?45 @4E 
39>4/H@:, ?I7;@3/ 3A1 @B HD<HB A4E 3A4@;2;I 03/ @B7 ;HG@;>/0: ?/3?/03HI3 @4E 7;E>F73: 
 

v w xk
j

N

kj j= ⋅
=
∑

0
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;7F B <S4?45 @4E 7;E>F73 ;I73/ @4 A>4V17 µ/35 HE7R>@BHB5 µ;@3U4>R5 A4E ;A/?>R AR7G 
H@4 3A4@<2;Hµ3 @B5 ;HG@;>/0:5 ?>3H@B>/1@B@35 Vk: yk = U(vk). 
 
(4  03@FU2/ 90 37323µ=R7;/ @B7 ;2R@@GHB @B5 ;/H1?4E @B5 HE7R>@BHB5 ;7;>C4A4IBHB5 37 
;I73/ 9;@/01 @4 H:µ3 03/ @B7 3WSBH: @B5 1@37 ;I73/ 3>7B@/01. +4224I 3A24I 7;E>F7;5, 
1AG5 3E@15 A4E A;>/C>RUB0; A3>3AR7G, 3A3>@IX4E7 <73 HWCD>474 7;E>G7/01 ?I0@E4 
HE79<@47@35 3>D/0R <73 H@>Fµ3 03/ H@B HE7<D;/3 <73 HWH@Bµ3 A4223A2F7 H@>GµR@G7. 
 
 
Συναρτήσεις Μεταφοράς 
J  HE7R>@BHB µ;@3U4>R5 µA4>;I 73 ;I73/:  

1. =Bµ3@/0: (step),  

2. C>3µµ/0:  (linear),  

3. µB C>3µµ/0:  (non-linear),  

 

 

¥ *Bµ3@/0: HE7R>@BHB µ;@3U4>R5 (step transfer function)  

 
¥ N>3µµ/0:  HE7R>@BHB µ;@3U4>R5 (linear transfer function)  

¥ 'B  C>3µµ/0:  HE7R>@BHB µ;@3U4>R5 (non-linear transfer function)  

 

J  µB C>3µµ/0:  HE7R>@BHB µ;@3U4>R5 A4E D>BH/µ4A4/;I@3/ HE7:9G5 H@3 7;E>G7/0R 
?I0@E3 032;I@3/ H/Cµ4;/?:5 HE7R>@BHB 03/ 373A3>IH@3@3/ G5:  

αν−+
=νφ

e1
1

)(
 

1A4E 3 B A3>Rµ;@>45 B µ;@3=42: @B5 4A4I35 <D;/ H37 3A4@<2;Hµ3 @B µ;@3=42: @B5 02IHB5 
@B5 HE7R>@BHB5, C;C4715 A4E 3A4?I?;/ ;E;2/SI3 H@4 HWH@Bµ3. 
 
'I3  R22B HE7R>@BHB H/Cµ4;/?4W5 µ4>U:5 A4E D>BH/µ4A4/;I@3/ H@B ?/3?/03HI3 ;0µR9BHB5 
@G7 ?/0@WG7, ;I73/ B H/Cµ4;/?:5 HE7R>@BHB EA;>=42/0:5 ;U3A@4µ<7B5 (Hyperbolic 
Tangent Function), A4E 4>IX;@3/ G5 ;S:5: 
 

ν−

ν−

+
−

=⎟
⎠

⎞
⎜
⎝

⎛ ν=νφ
e1
e1

2
tanh)(

 
8E@: ;I73/ 03/ B HE7R>@BHB µ;@3U4>R5 A4E 93 D>BH/µ4A4/B9;I H@B7 A3>4WH3 ;>C3HI3. 
 
 
Τεχνητό Νευρωνικό Δίκτυο 

 
)@4 HD:µ3 20 3A;/047IX;@3/ B ?4µ:  ;715 @;D7B@4W 7;E>G7/04W ?/0@W4E.  
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(4  (;D7B@1 #;E>G7/01 6I0@E4 3A4@;2;I@3/ 3A1 @;D7B@4W5 7;E>F7;5 (:  01µ=4E5) A4E 
4EH/3H@/0R 3A4@;24W7 @B7 0;7@>/0: µBD37: @4E 03/ ;I73/ 4>C37Gµ<74/ H; H@>Fµ3@3 
/;AIA;?3 (layers). %R9; 7;E>F735 ;7F7;@3/ µ;  124E5 @4E5 R224E5 µ<HG @G7 HE7RT;G7 
(synapses) (N2E715 et al, 1995). (3  ;AIA;?3  DG>IX47@3/ H;: 
 

¥ !AIA;?4 ;/H1?4E (input layer) µ;  :  DG>I5 EA424C/H@/0<5 /0371@B@;5  
¥ %>EUR ;AIA;?3 (hidden layer) 1A4E 03/ CI7;@3/ B µB C>3µµ/0:  ;A;S;>C3HI3 @G7 

A2B>4U4>/F7. J  ?>3H@B>/1@B@3 @4E 0R9; 0>EU4W ;A/A<?4E 0394>IX;@3/ 3A1 @/5 
?>3H@B>/1@B@;5 @G7 ;/H;>D1µ;7G7 µ47R?G7 03/ @G7 =3>F7 H@/5 HE7?<H;/5 µ;@3SW 
@G7 ;/H;>D1µ;7G7 03/ @G7 0>EUF7(hidden units) µ47R?G7 (hidden units). 

¥ !AIA;?4 ;S1?4E (output layer). J  HEµA;>/U4>R ?; @G7 ;S;>D1µ;7G7 µ47R?G7 
;S3>@R@3/ 3A1 @B7 ?>3H@B>/1@B@3 (activity) @G7 0>EUF7 µ47R?G7 03/ @G7 =3>F7 
µ;@3SW @G7 0>EUF7 03/ @G7 ;S;>D1µ;7G7 µ47R?G7. 

 
873U4>/0R µ;  @3 0>EUR ;AIA;?3, 4/ 7;E>F7;5 @4E A>F@4E 0>EU4W ;A/A<?4E 23µ=R74E7 
G5 ;/H1?4E5 @/5 @/µ<5 @G7 7;E>F7G7 @4E ;A/A<?4E ;/H1?4E µ;  @4 4A4I4 ;I73/ HE7?;?;µ<74/ 
µ<HG @G7 HE7RT;G7. [23  @3 EA124/A3 0>EUR ;AIA;?3 23µ=R74E7 G5 ;/H1?4E5, @/5 
;S1?4E5 @G7 7;E>F7G7 @G7 0>EUF7 ;A/A<?G7 µ;  @3 4A4I3 ;I73/ HE7?;?;µ<73. 8E@1 A4E 
A><A;/ 73 A>4H;D9;I 03@R @B7 03@3H0;E: ;715 7;E>G7/04W ?/0@W4E ;I73/ 1@/ AR>3 A4224I 
0>EU4I 7;E>F7;5 H@4 H@>Fµ3 µA4>4W7 73 4?BC:H4E7 H; ÇEA;>-;0A3I?;EHBÈ (<22;/TB 
C;7I0;EHB5) 03/ 03@Õ ;A<0@3HB H; 2R9B H@47 <2;CD4 (Fahey, 2020). N/3 3E@17 @4 21C4, 4/ 
0>EU4I 7;E>F7;5 A4E 93 ;A/2;C4W7 A><A;/ 73 37@/H@4/D4W7 A>4H;CC/H@/0R H@4 µ<H4 1>4 
@G7 ;/H>4F7 03/ ;0>4F7. 

4.4.3 .'N%*#M-B!  NB"&%N+&  &B(M+&-.+&  G-.N(+&  
 
(3  (;D7B@R #;E>G7/0R 6I0@E3 ?/30>I747@3/ H; 03@BC4>I;5 HWµUG73 µ;  @3 ;S:5 
D3>30@B>/H@/0R (6/3µ37@R>35, 2007): 
 

¥ (B7 /0371@B@3 ;0A3I?;EHB5 03/ ;0µR9BHB5 HE73>@:H;G7 ;/H1?4E- ;S1?4E 

X#8/;-+* !

=?-+L' !  !

 !
                !

 !
 !

              !               !
 !

                ! P<$<#M5!

P<$<#M5!

P)&JM58! Y
5
!3/8RJ!!

P<$<#M5!

Z
5
!3/8RJ!!

P<$<#M5!

P<$<#M5!

P9JM58!

!DFµ1 20: G9µF /EDA2/9K AE?0>A459K I45/K9? 
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¥ (B  µ7: µB @4E5 
¥ (B7 3>D/@;0@47/0: @4E5 

 
N/3 <73 HW7424 X;ECF7 (x yi i, ), µ;  xi∈X 03/ y1∈Y, A4E B HD<HB µ;@3SW @4E5 ;0U>RX;@3/ 
3A1 µ/3 RC7GH@B HE7R>@BHB: f: X ! Y 4 H@1D45 @4E 7;E>G7/04W ?/0@W4E ;I73/ 73 
A>4H;CCIH;/ @B HE7R>@BHB 3E@: µ;  1H4 @4 ?E73@1 µ;C32W@;>B 30>I=;/3. N/3 @B7 ;AI@;ESB 
3E@4W @4E H04A4W @4 ?I0@E4 ;0A3/?;W;@3/. 
 
(3  7;E>G7/0R ?I0@E3, µ;  =RHB @B7 ;0A3I?;EHB µA4>4W7 73 @3S/74µB94W7 H; ?W4 µ;CR2;5 
03@BC4>I;5: 
 

¥ BC4/209KµEA2 E5µLU2<2 (Supervised Learning): )@B7 ;A/@B>4Wµ;7B ;0µR9BHB 
@4 ?I0@E4 @>4U4?4@;I@3/ µ;  A>1@EA;5 03@3H@RH;/5 03/ ;A/9EµB@R 3A4@;2<Hµ3@3. 
(3  =R>B @4E ?/0@W4E <A;/@3 A>4H3>µ1X47@3/ µ;  H04A1 73 µ;/G9;I B ?/3U4>R 
µ;@3SW @G7 ;S1?G7 @4E ?/0@W4E 03/ @G7 ;A/9EµB@F7 ;S1?G7. 8>D/0R @4 7;E>G7/01 
?I0@E4 ;A;S;>CRX;@3/ @B7 ;IH4?4 xi 03/ 03@32:C;/ H; <S4?4 y]1 a y 1. J  ?/3U4>R 
µ;@3SW ;A/9EµB@:5 ;S1?4E 03/ A>3Cµ3@/0:5 (y]1 - yi) @;I7;/ 73 ;23D/H@4A4/B9;I 
µ<HG @4E 32C1>/9µ4E ;0A3I?;EHB5, =RH;/ @4E 4A4I4E @>4A4A4/4W7@3/ =3H/0<5 
A3>Rµ;@>4/ @4E ?/0@W4E. \73  HBµ37@/01 X:@Bµ3 A4E 3U4>R @B7 ;A/@B>4Wµ;7B 
µR9BHB ;I73/ @4 A>1=2Bµ3 @B5 HWC02/HB5 2R94E5, ?B23?: B ;23D/H@4A4IBHB @4E 
HUR2µ3@45. & H@1D45 ;I73/ 73 0394>/H@;I <73 HW7424 =3>F7 A4E ;23D/H@4A4/;I @4 
HUR2µ3. \735 C7GH@15 @>1A45 C/3 73 ;A/@;ED9;I 3E@1 ;I73/ B ;23D/H@4A4IBHB @G7 
µ<HG7 @;@>3CG7/0F7 HU32µR@G7 (LMS error). J  ?/3?/03HI3 ;A37323µ=R7;@3/ C/3 
124 @4 A2:945 @G7 X;ECF7, µ<D>/ @4 HUR2µ3 73 U@RH;/ H; 0RA4/4 ;A/9EµB@1 
;AIA;?4. 
 

¥ ,2  EC4/209KµEA2 E5µLU2<2 (Unsupervised Learning): )@B µB ;A/@B>4Wµ;7B 
;0µR9BHB, H@4 ?I0@E4 ?I747@3/ µ174 H:µ3@3 ;/H1?4E 03/ @3 =R>B @4E ?/0@W4E 
322RX4E7 µ<HG ;715 A>40394>/Hµ<74E µBD37/Hµ4W, 4 4A4I45 HE7:9G5 
HEC0;7@>F7;/ @/5 A2B>4U4>I;5 H; HEH@4/DI;5 A3>3A2:H/G7 A2B>4U4>/F7. (4  
?I0@E4 3A4?/4>C37F7;@3/ µ174 @4E, 03/ 1D/ µ<HG 37R?>3HB5 3A1 @4 A;>/=R2247. 
8A3>3I@B@B H; 3E@: @B7 A;>IA@GHB ;I73/ B WA3>SB µ;CR24E A2:94E5 ?;?4µ<7G7. 
(4  ?I0@E4 032;I@3/ 73 373032WT;/ 0>/@:>/3 @3S/71µBHB5 C/3 @3 H@4/D;I3 ;/H1?4E 
DG>I5 @B7 WA3>SB ?/37WHµ3@45 ;S1?4E. (4  @;D7B@1 7;E>G7/01 ?I0@E4 373XB@R 
04/7R D3>30@B>/H@/0R µ;@3SW @G7 H@4/D;IG7 ;/H1?4E 03/ ?/3µ4>UF7;/ 37R24C3 @B 
?4µ:  @G7 =3>F7. \735 32C1>/9µ45, DG>I5 ;AI=2;TB, A>3Cµ3@4A4/;I T;E?4@ED3I;5 
3223C<5 H@/5 @/µ<5 @G7 =3>F7 03/ ?/3@B>;I µ1747 3E@<5 A4E =;2@/H@4A4/4W7 @B 
HE7R>@BHB 2R94E5. 

 
(3  7;E>G7/0R ?I0@E3, µ;  =RHB @B7 /0371@B@R @4E5 73 <D4E7 µ7: µB :  1D/ @3S/74µ4W7@3/ 
H@/5 ;S:5 03@BC4>I;5 (Azam, 2000): 
 

¥ !/1/45L : 6;  ?/39<@4E7 µ7: µB 03/ B <S4?45 0R9; 7;E>F73 3A4@;2;I µ/3 
HEC0;0>/µ<7B, HD;@/0R 3A2: HE7R>@BHB @4E ?/37WHµ3@45 ;/H1?4E @4E. (3  H@3@/0R 
7;E>G7/0R ?I0@E3 E24A4/4W7 HE73>@:H;/5 @B5 µ4>U:5 y=f(x), 1A4E @4 y 23µ=R7;/ 
@/µ<5 H@4 ?/RH@Bµ3 [0,1] 03/ x ;I73/ <735 A>3Cµ3@/015 3>/9µ15. (4  D3>30@B>/H@/01 
@G7 DF>G7 x 03/ y ;I73/ 1@/ ;I73/ A42E?/RH@3@4/, 322R µ;  ?/3U4>;@/0<5 ?/3H@RH;/5. 
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¥ G?A1µ45L: ?/39<@4E7 µ7: µB 03/ @3 ?/37WHµ3@3 ;S1?4E A;>/C>RU47@3/ 3A1 
A42WA240;5 ;S/HFH;/5 ?/3U4>F7 :  03/ ?/3U4>/0<5 ;S/HFH;/5.  

 
(3  7;E>G7/0R ?I0@E3, µ;  =RHB @B7 3>D/@;0@47/0: @4E5 ?/30>I747@3/ H@/5 ;S:5 03@BC4>I;5 
(Siganos & Stergiou, 1997): 
 

¥ (3  N09S9I9/9KµEA1 C097 /1  EµC0;7 IH5/?1 (Feed-forward) ;A/@><A4E7 H@3 
H:µ3@3 73 @3S/?;W4E7 A>45 µ/3 µ174 03@;W9E7HB A4E S;0/7R;/ 3A1 @Bn ;/H>4: 
?;?4µ<7G7 03/ 03@32:C;/ H@B7 <S4?4. 8E@1 HBµ3I7;/ 1@/ ?;7 EAR>D;/ 
373@>4U4?1@BHB 03/ B A3>3CGC: @4E 0R9; H@>Fµ3@45 ?;7 ;AB>;RX;/ @4 I?/4 
H@>Fµ3. [H47 3U4>R <73 @EA/01 ?I0@E4 Feed-forward, 3E@1 <D;/ 7;E>F7;5 A4E  
?/3@RHH47@3/ H; S;DG>/H@: H@>Gµ3@4;/?: @4A424CI3. (4  H@>Fµ3 ;/H1?4E ?;7 
;I73/ A>3Cµ3@/0R 7;E>/01: 4/ µ47R?;5 3E@<5 D>BH/µ;W4E7 3A2R C/3 73 ;/H3CRC4E7 
@/5 @/µ<5 @G7 µ;@3=2B@F7. (3  0>EUR H@>Fµ3@3 (hidden layers) 03/ 4/ 7;E>F7;5 
H@3 H@>Fµ3@3 ;S1?4E ;I73/ HE7?;?;µ<73 µ;  12;5 @/5 µ47R?;5 H@4 A>4BC4Wµ;74 
H@>Fµ3. (4  HD:µ3 21 3A;/047IX;/ @47 @>1A4 HW7?;HB5 @G7 @>4U4?4@4Wµ;7G7 A>45 
@3 ; µA>15 @;D7B@F7 7;E>G7/0F7 ?/0@WG7. 

 
!DFµ1 21: )10LIE43µ1 EA;7 feed-forward network 

 

¥ (3  GH5/?1 µE 1A1/09S9I;/2<2  (Feedback) µA4>4W7 73 <D4E7 H:µ3@3 A4E 
@3S/?;W4E7 A>45 @/5 ?W4 03@;E9W7H;/5 ;7@15 @4E ?/0@W4E. J  373@>4U4?1@BHB 
?/0@WG7 ;I73/ A42W /HDE>: 03/ µA4>;I 73 CI7;/ ;S3/>;@/0R A42WA240B. 8E@15 4 
@WA45 ?/0@W4E ;I73/ ;7?/3U<>G7, C/3@I 4/ 0>EU<5 µ47R?;5 ;I73/ ;2;W9;>;5 73 
03@3H0;ERH4E7 @/5 ?/0<5 @4E5 373A3>3H@RH;/5 ;/H1?4E. (4  HD:µ3 22 3A;/047IX;/ 
@47 @>1A4 HW7?;HB5 @G7 ?/0@WG7 µ;  373@>4U4?1@BHB. 

 

 
 
!DFµ1 22: )10LIE43µ1 EA;7 feed back AE?0>A459K 
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4.4.4 B.)'-GB(!%  NB"&%N+&  &B(M+&-.+&  G-.N(+&   
 
J  ;0A3I?;EHB ;715 7;E>G7/04W ?/0@W4E ;I73/ 4EH/3H@/0R 4 EA424C/Hµ15 @G7 A3>3µ<@>G7 
@4E µ47@<24E. )WµUG73 µ;  @4E5 Fu 03/ Mendel (1970) Çη εκπαίδευση του νευρωνικού 
δικτύου είναι µια διαδικασία κατά την οποία προσαρµόζονται οι ελεύθερες παράµετροι ενός 
νευρωνικού δικτύου µέσω µίας συνεχούς διαδικασίας διέγερσης από το περιβάλλον στο 
οποίο βρίσκεται το δίκτυο. Το είδος της µάθησης καθορίζεται από τον τρόπο µε τον οποίο 
πραγµατοποιούνται οι αλλαγές των παραµέτρωνÈ. 
 
%3@R @B7 ;0A3I?;EHB @4 7;E>G7/01 ?I0@E4: 
 

1. Ç6/;C;I>;@3/È 3A1 <73 A;>/=R2247 
2. -UIH@3@3/ 3223C<5 G5 HE7<A;/3 3E@:5 @B5 ?/<C;>HB5 
3. Ç8A37@RÈ H@4 A;>/=R2247, G5 HE7<A;/3 @G7 3223CF7 A4E HE7@;2<H@B037 H@B7 

;HG@;>/0: @4E ?4µ: . 
 

!SL: µ1 
J  ;0A3I?;EHB A>3Cµ3@4A4/;I@3/ µ;  ;A37323µ=371µ;7B @>4U4?1@BHB @G7 ;A/A<?G7 
;/H1?4E 03/ ;S1?4E H@4 ?I0@E4 03/ ?/3>0;I µ<D>/ @3 =R>B 73 H@39;>4A4/B94W7 03/ @4 
R9>4/Hµ3 @G7 @;@>3CG7/0F7 ?/3U4>F7 µ;@3SW @G7 ;A/9EµB@F7 03/ @G7 A>3Cµ3@/0F7 
;S1?G7 73 ;23D/H@4A4/B9;I. 
 
ek(n) = dk(n) - yk(n), 
 
8 7 yk(n): B <S4?45 @4E 7;E>F73 k @B D>47/0: H@/Cµ:  n 
03/ dk(n): B ;A/9EµB@: <S4?45. 
 
N/3 @B7 032W@;>B A>4H<CC/HB @B5 HE7R>@BHB5 ;/H1?4E - ;S1?4E 23µ=R7;@3/ B HE7R>@BHB 
@4E µ<H4E @;@>3CG7/04W HUR2µ3@45 G5 HE7R>@BHB 01H@4E5: 
 

J = 1
2

2E e nk
k

( )∑
⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

 

 
! : H@3@/H@/0: µ<HB @/µ:  
 
J  ;23D/H@4A4IBHB 3E@:5 @B5 HE7R>@BHB5 CI7;@3/ µ;  @B µ<94?4 @B5 03@/4WH35 02IHB5.  
 
!S3/@I35 1µG5 @B5 ?EH042I35 A4E ; µU37IX;@3/, 039F5 3A3/@;I@3/ C7FHB H@3@/H@/0F7 
D3>30@B>/H@/0F7 @B5 ;/H1?4E, B HE7R>@BHB A4E @;2/0R ;23D/H@4A4/;I@3/ ;I73/ B ;S:5: 
 

 ; (n) = 
1
2 1 1

2
ÑÍ

e n
i

Ñ

k

N

ki
= =
! ! ( )  

 
#  = @4 A2:945 @G7 7;E>F7G7 @4E H@>Fµ3@45 ;S1?4E 
K = @4 A2:945 @G7 ?/37EHµR@G7 ;0A3I?;EHB5 
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N>3U/0R, B A3>3AR7G HE7R>@BHB 01H@4E5 3A;/047IX;@3/ G5 µ/3 A42E?/RH@3@B ;A/UR7;/3 
G5 A>45 @3 HE73A@/0R =R>B, C7GH@: G5 Ç;A/UR7;/3 HUR2µ3@45È. 
 
':3;04U µ94 E5C1HIE?<27 
\73  0394>/Hµ<74 HW7424 3A1 032R 4>/Hµ<74E5 03717;5 C/3 @B 2WHB ;715 A>4=2:µ3@45 
µR9BHB5 032;I@3/ 32C1>/9µ45 µR9BHB5 (learning algorithm). &/ 32C1>/9µ4/ µR9BHB5 
A4/0I224E7, µ;  @47 039<73 S;DG>/H@R 73 A3>4EH/RX;/ @3 ?/0R @4E A2;47;0@:µ3@3. &/ 
32C1>/9µ4/ ?/3U<>4E7 µ;@3SW @4E5 G5 A>45 @47 @>1A4 A4E ;0U>RX;@3/ B >W9µ/HB H@4 
=R>45 HW7?;HB5. 
 
&/ 0E>/1@;>;5 @;D7/0<5 µR9BHB5 ;I73/ 4/ A3>30R@G (N2E715 0.R., 1995): 
 

¥ %371735 Hebb: J  =3H/0: @4E /?<3 ;I73/ 1@/ 37 µI3 µ47R?3 ;A;S;>C3HI35 ?<D;@3/ 
;IH4?4 3A1 µI3 R22B 03/ <D4E7 3µU1@;>;5 I?/3 µ4>U: ;7;>C4A4IBHB5, 4 
HE7@;2;H@:5 =R>4E5 µ;@3SW @4E5 ;7/HDW;@3/.  

'I3  3A2: @EA/0: A;>/C>3U: @4E 037173 Hebb ;I73/: 
wij =xi xj 

1A4E: 
wij: =R>45 H@B HW7?;HB 3A1 @47 j H@47 i 7;E>F73  
xi: ;IH4?45 7;E>F73 i 
 
& 0371735 Hebb H; C;7I0;EHB: 

6wi =Bxiy 
y: <S4?45 
 

¥ Back-Propagation: 4 1:3;04Uµ97 1A/H</09S27 I4LI9<27 <D;/ H04A1 @B7 
;23D/H@4A4IBHB @4E µ<H4E @;@>3CG7/04W HUR2µ3@45 µ;@3SW @G7 ;A/9EµB@F7 03/ 
@G7 A>3Cµ3@/0F7 ;S1?G7. J  A3>4WH3 µ<94?45 3A4@;2;I@3/ 3A1 @3 ;S:5 ?W4 µ<>B: 

' . (B7 1CE?UEH17 I4LI9<2 , 1A4E ;U3>µ1X;@3/ <73 ?/R7EHµ3 H@B7 ;IH4?4 @4E 
?/0@W4E 03/ @4 3A4@<2;Hµ3 A4E A>40WA@;/ ?/3?I?;@3/ 3A1 H@>Fµ3 H; H@>Fµ3, 
µ<D>/ 73 U@RH;/ H@B7 @;2/0: <S4?4 @4E ?/0@W4E.  
 
= . (B7 1A/H</09S2 I4LI9<2 , 03@R @B7 4A4I3 EA424CIX;@3/ B ?/3U4>R µ;@3SW @B5 
;A/9EµB@:5 ;S1?4E 03/ 3E@:5 A4E EA424CIH@B0;, 03/ H@B HE7<D;/3 @4 H:µ3 @4E 
HUR2µ3@45 ?/3?I?;@3/ A>45 @3 AIHG, HE7@;2F7@35 H@B µ;@3=42: @G7 @/µF7 @G7 
=3>F7. 
 

¥ %371735 Delta: J  =3H/0: @4E /?<3 ;I73/ B HE7;D:5 µ;@3=42: @G7 HE7@;2;H@F7 
=R>4E5 A>40;/µ<74E 73 ;23D/H@4A4/;I@3/ B ?/3U4>R µ;@3SW ;A/9EµB@F7 03/ 
;S1?G7 A4E A>4<0ET37.  

!I73/  µI3 ;/?/0:  A;>IA@GHB back-propagation. N/3 7;E>F73 j µ;  HE7R>@BHB 
;7;>C4A4IBHB5 g(x) 4 0371735 delta C/3 @4  iH@4 =R>45 @4E j(wji) () ;I73/: 
 

6wij=3á(tj-yj)ágÕ(hj)áxi , 
1A4E 
3: H@39;>R (learning rate),  
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t: ;A/9EµB@: <S4?45 (target output), 
hj: H@39µ/Hµ<74 R9>4/Hµ3 ;/H1?G7 7;E>F73, 
yj: <S4?45, 
xi: iH@: ;IH4?45 
hj=)  xi áwji 
yj= g (hj) 
 

¥ %371735 Step. J  ;SIHGHB C/3 @B7 3223C: @G7 =3>F7 ;I73/: 
 

6wi= B/ á bwi , 
[A4E: 
B ;I73/ @4 =: µ3 (step) ;0;I74 37R24C3 µ;  @4 4A4I4 µ;@3=R2247@3/ @3 =R>B FH@; 73 
;23D/H@4A4/B9;I B ;A/UR7;/3 HUR2µ3@45.  
 
+><A;/ 73 ?49;I A>4H4D: H@4 =: µ3, ?/1@/ 37 ;I73/ A42W µ/0>1 93 3>C:H;/ AR>3 
A42W 73 ;23D/H@4A4/B9;I @4 HUR2µ3, ;7F 37 ;I73/ A42W µ;CR24 µA4>;I 73 
03@32:S;/ H; µ;CR2B 3A102/HB. 
  

¥ Delta-Bar-Delta. EI73/ µI3 ?/3?/03HI3 @WA4E step C/3 @B7 373X:@BHB @B5 
;A/UR7;/35 HUR2µ3@45.  (4  =: µ3 (step) 03/ momentum A>4H3>µ1X;@3/ 37R24C3 
µ;  @/5 A>4BC4Wµ;7;5 @/µ<5 @B5 ;A/UR7;/35 HUR2µ3@45.  
 
 
!SIHGHB 3223C:5 =: µ3@45 (step): 
 
 
                      k , C/3 Si(n-1)áwi(n)>0 
6Bi=      

         -= á B/ (n) , C/3 Si(n-1)á wi(n)<0 
                    

          0 , 322/F5 
 
 
1A4E: 
k: A>1H9;@B H@39;>R 
=: A4223A23H/3H@/0: H@39;>R 
2: A3>RC47@35 ;S4µR2E7HB5  
 
!SIHGHB 3223C:5 =3>F7: 
 

6wi(n+1)=Biá∇wi+>ábwi(n) 
 
1A4E: > ;I73/ µI3 ?E73µ/0:  H@39;>R µ;@3SW 0,5 03/ 0,9 
 

B= =: µ3 (step) 
 

¥ %371735 Momentum: \73  H@4/D;I4 µ7: µB5 (B @;2;E@3I3 3WSBHB @4E =R>4E5) 
D>BH/µ4A4/;I@3/ C/3 @B7 ;A/@RDE7HB 03/ @B H@39;>4A4IBHB @B5 HWC02/HB5. J  
;SIHGHB A4E ;0U>RX;/ @B7 ;7Bµ<>GHB @G7 =3>F7 ;I73/: 
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6wi(n+1)=Biáwi+>ábwi(n) 

 
1A4E:  
>: ;I73/ µI3 ?E73µ/0:  H@39;>R µ;@3SW 0,5 03/ 0,9 
B: =: µ3 (step)  
 
(3  =R>B 322RX4E7 37R24C3 µ;  @4 A1H4 ;ID37 ;7Bµ;>G9;I 03@R @B7 @;2;E@3I3 
;A37R2BTB. & 0371735 Momentum ;I73/ µ/3  µ<94?45 C/3 C>:C4>B µR9BHB 03/ 
HE7IH@3@3/ C/3 µB C>3µµ/0R A>4=2:µ3@3. 
 

¥ Quickprop: !I73/  µ/3 ?/3?/03HI3 A4E <D;/ 3A4?;/D9;I 1@/ ;I73/ A42W C>:C4>B H; µ/3 
A2B9F>3 A>4=2BµR@G7. .>BH/µ4A4/;I 0E>IG5 A2B>4U4>I;5 HD;@/0R µ;  @B ?;W@;>B 
A3>RCGC4 @B5 ;A/UR7;/35 HUR2µ3@45 C/3 73 ;A/@3DE79;I B <>;E73. 
 

¥ %371735 Conjugate Gradient. 87:0;/  H@/5 µ;91?4E5 ?;W@;>B5 @RS;G5. )E7?ERX;/ 
@3DW@B@3 03/ A42W 032: 3A1?4HB H@B7 ;23D/H@4A4IBHB @4E HUR2µ3@45. 
.>BH/µ4A4/;I @B ?;W@;>B A3>RCGC4 @B5 ;A/UR7;/35 HUR2µ3@45 C/3 73 
A>4H?/4>IH;/ @B7 3223C: @G7 =3>F7. 
 

¥ %371735 Kohonen: .>BH/µ4A4/;I@3/ H; µB ;A/=2;A1µ;7B ;0A3I?;EHB. J  µ47R?3 
µ;  @B µ;C32W@;>B @/µ:  ;S1?4E <D;/ @B ?E73@1@B@3 3A3C1>;EHB5 H@/5 R22;5 73 
µ;@3=R224E7 @3 =R>B @4E5, ;0@15 0RA4/G7 C;/@47/0F7 A4E 4 3>/9µ15 @4E5 µA4>;I 
73 µ;@3=R22;@3/ D>47/0R.   
 

¥ %371735 Grossberg: (4  ?I0@E4 3A4@;2;I@3/ 3A1 ;HG@;>/0<5 03/ ;SG@;>/0<5 
µ47R?;5 ;A;S;>C3HI35. &/ A>F@;5 ?<D47@3/ A422<5 ;/H1?4E5, ;7F 4/ ?;W@;>;5 
A3>RC4E7 A422<5 ;S1?4E5. J  373A>4H3>µ4C: @G7 =3>F7 ;I73/ 37R24CB @G7 
03@3H@RH;G7 ;/H1?4E 03/ ;S1?4E. 
 

¥ Drive-Reinforcement Theory: '4/RX;/  A42W µ;  @47 037173 Grossberg. &/ µ47R?;5 
;A;S;>C3HI35 373A>4H3>µ1X4E7 @3 =R>B 37R24C3 µ;  @4 C/71µ;74 @G7 
03@3H@RH;G7 ;/H1?4E 03/ ;S1?4E. J  @><D4EH3 03@RH@3HB ;S1?4E ;S3>@R@3/ 
A;>/HH1@;>4 3A1 @B7 A>4BC4Wµ;7B ;IH4?4, A3>R 3A1 @B7 @><D4EH3. 

 
 

J  3223C: @G7 =3>F7 ;A37323µ=R7;@3/, µ<D>/ 73 03@32:S;/ @4 7;E>G7/01 H; ;2RD/H@4 
HUR2µ3. [@37 @4 A>1=2Bµ3 1µG5 ;I73/ HW79;@4 B ;0A3I?;EHB µA4>;I 73 3A4=;I 
D>474=1>3 03/ 73 03@32:S;/ H; 2R945 3A4@;2<Hµ3@3.  
 
\@H/ B ;0A3I?;EHB @;>µ3@IX;@3/ 1@37: 
 
1. !23D/H@4A4/;I@3/ B @/µ:  @B5 02IHB5 @B5 ;A/UR7;/35 HUR2µ3@45. & 32C1>/9µ45 @1@; 

µA4>;I 73 9;G>B9;I 1@/ @;>µ3@IH@B0;, 3U4W ;S4>/Hµ4W  B 02IHB H@4 ;2RD/H@4 HBµ;I4 
@B5 ;A/UR7;/35 HUR2µ3@45 ;I73/ 0. 
 

2. (4  µ<H4 @;@>3CG7/01 HUR2µ3 A<H;/  0R@G 3A1 A>40394>/Hµ<74 1>/4. 
 
3. &2402B>G9;I <735 A>40394>/Hµ<745 3>/9µ15 ;A3732:T;G7. 
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4. (4  ?I0@E4  <D;/ 032: HEµA;>/U4>R H; @/µ<5 ;/H1?4E A<>3 3E@F7 A4E 

D>BH/µ4A4/:9B037 C/3 ;0A3I?;EHB. 8E@1 ;I73/ @4 A2<47 3S/1A/H@4 0>/@:>/4 
@;>µ3@/Hµ4W ;0A3I?;EHB5.  

 
J  µ<94?45 @;>µ3@/Hµ4W 474µRX;@3/ ÇCross - ValidationÈ. )WµUG73 µ;  3E@:, 3A1 @4 
HW7424 @G7 ?;?4µ<7G7 A4E ;I73/ ?/39<H/µ3 C/3 ;0A3I?;EHB D>BH/µ4A4/;I@3/ A;>IA4E @4 
85% C/3 ;0A3I?;EHB 03/ @4 EA124/A4 15% C/3 ?/3H@3W>GHB (cross-validation). %3@R @B7 
;0A3I?;EHB, A3>30424E9;I@3/ B HEµA;>/U4>R @4E 7;E>G7/04W H; HD<HB µ;  @4 HW7424 @G7 
H@4/D;IG7 ?/3H@3W>GHB5 (cross validation), @3 4A4I3 ?;7 37:04E7 H@4 HW7424 
;0A3I?;EHB5. %39F5 ;0A3/?;W;@3/ @4 ?I0@E4 3>D/0R B HEµA;>/U4>R @4E G5 A>45 @3 
?/37WHµ3@3 3E@R U3I7;@3/ 73 =;2@/F7;@3/, 0RA4/3 H@/Cµ:  1µG5 3>DIX;/ 73 D;/>4@;>;W;/. 
!I73/  B 2;C1µ;7B A;>IA@GHB 04>;Hµ4W, A4E 4?BC;I H@B7 EA;>;0A3I?;EHB @4E. );  3E@1 @4 
HBµ;I4 24/A17, ;A/=R22;@3/ 73 @;>µ3@/H9;I 4 32C1>/9µ45 ;0µR9BHB5, C/3 µ/3 A/4 HGH@: 
03/ 42402B>Gµ<7B 37@/µ;@FA/HB @4E EAR>D47@45 A>4=2:µ3@45. 
 
8A1 @3 A3>3AR7G 0>/@:>/3, @3 @>I3 A>F@3 ;I73/ A42W A/9371 73 4?BC:H4E7 H; A>1G>4 
@;>µ3@/Hµ1, 37@I9;@3 µ;  @4 @;2;E@3I4, @4 4A4I4 ?;7 4?BC;I H; A>1G>4 @;>µ3@/Hµ1, 322R 
;A/A2<47 =;2@/F7;/ @B7 /0371@B@3 C;7I0;EHB5 @4E ?/0@W4E. )@B7 A3>4WH3 <>;E73, C/3 @47 
@;>µ3@/Hµ1 @B5 ;0A3I?;EHB5 D>BH/µ4A4/;I@3/ HE7?E3Hµ15 @G7 A3>3AR7G 0>/@B>IG7, µ;  
<µU3HB 1µG5, H@47 @;>µ3@/Hµ1 @B5 ;0A3I?;EHB5 HWµUG73 µ;  @B µ<94?4 ÇCross - 
ValidationÈ. 
 

4.4.5 &B(M+&-.'  G-.N('  PERCEPTRONS )#$$')$+&  !NM+,'N+&  
 
\73  ?/3?;?4µ<74 03/ 3A4@;2;Hµ3@/01 µ47@<24 A4E D>BH/µ4A4/;I@3/ ;E><G5, ;I73/ @4 
perceptron A4223A2F7 H@>GµR@G7 (Multilayer perceptron :  MLP) (M. Minsky & Papert, 
2017). To Perceptron ;I73/ <73 A42W 3A21 7;E>G7/01 ?I0@E4 ;715 ;A/A<?4E 03/ 3A4@;2;I 
;U;W>;HB @4E Frank Rosenblatt (Weisman & Pollack, 1995). 8E@1 A4E 039/H@R 
;7?/3U<>47 @4 ?I0@E4 Perceptron ;I73/ B /0371@B@R @4E 73 C;7/0;W;/ µ;  @B =4:9;/3  @G7 
?/37EHµR@G7 ;0A3I?;EHB5 03/ 73 2;/@4E>C;I µ;  @ED3I3 ?/37;µBµ<7;5 HE7?<H;/5. !I73/  
/?/3I@;>3 3A4@;2;Hµ3@/01 H; 3A2R A>4=2:µ3@3 @3S/71µBHB5 C>3µµ/0R ?/3DG>IH/µG7 
A>4@WAG7. & A/4 3A215 Perceptron 3A4@;2;I@3/ 3A1 <73 7;E>F73.  
 
87 4/ ;IH4?4/ ;I73/: x1,x2,É.. xn  03/ 
@3 HE73A@/0R =R>B: w1,w2,É.. wn , @1@; B <S4?45 A4E ?I7;@3/ ;I73/:  
 

f(x)=1, 37 wáx-b>0 
f(x)=0, 37 wáx-bc0, 

 
1A4E wáx @4 ;SG@;>/01 C/71µ;74 µ;@3SW @G7 ?/37EHµR@G7 HE73A@/0F7 =3>F7 03/ ;/H1?4E, 
03/ b <735 H@39;>15 1>45 A4E <D;/ A>40WT;/ 03@R @B7 ;0A3I?;EHB. 
 
(4  ?I0@E4 Perceptron 032;I@3/ 73 @3S/74µ:H;/  @/5 ;/H1?4E5 H; 03@BC4>I;5.  
  
J  D>BH/µ1@B@3 @G7 Perceptron A4223A2F7 H@>GµR@G7 (MLPs) A>40WA@;/ 3A1 @B7 
/0371@B@3 @4E5 73 µ393I74E7 A42WA240;5 HD<H;/5 µ;@3SW @G7 ;A/A<?G7 ;/H1?4E 03/ 
;S1?4E, 4/ 4A4I;5 ;I73/ ?WH0424 73 µ47@;24A4/B94W7 µ;  HEµ=3@/0<5 32C4>/9µ/0<5 
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µ;91?4E5 (Gonzalez, 2000). (3  MLPs 3A4@;24W7@3/ HE7:9G5 3A1 3 ;AIA;?3 (;AIA;?4 
;/H1?4E, 0>EU1 ;AIA;?4, ;AIA;?4 ;S1?4E) 03/ ;I73/ @>4U4?4@4Wµ;73 A>45 @3 ; µA>15. J  
HE7R>@BHB ;7;>C4A4IBHB5 A4E D>BH/µ4A4/;I@3/ H@4 0>EU1 ;AIA;?4 ;I73/ H@/5 
A;>/HH1@;>;5 A;>/A@FH;/5 µB C>3µµ/0:  (H/Cµ4;/?:5 :  EA;>=42/0: ;U3A@4µ;7/0: ). J  
HE7R>@BHB ;7;>C4A4IBHB5 A4E D>BH/µ4A4/;I@3/ H@4 ;AIA;?4 ;S1?4E ;I73/ ;I@; C>3µµ/0:  
;I@; µB C>3µµ/0: .  
 
(4  ?I0@E4 ;0A3/?;W;@3/ D>BH/µ4A4/F7@35 A>3Cµ3@/0R ?;?4µ<73 3A1 @4 A3>;2917 03/ B 
?/3?/03HI3 3E@: 0394>IX;/ @3 =R>B. N/3 0R9; ;/H>4: H@4 ;AIA;?4 ;/H1?4E, @4 ?I0@E4 
A3>RC;/ <73 H:µ3 ;S1?4E 03/ B ;0µR9BHB (;0A3I?;EHB) H@4D;W;/ H@B7 ;2R@@GHB @4E 
39>4IHµ3@45 @G7 @;@>3CG7/0F7 ?/3U4>F7 µ;@3SW @G7 ;A/9EµB@F7 03/ @G7 A>3Cµ3@/0F7 
;S1?G7. J  ;0A3I?;EHB A>3Cµ3@4A4/;I@3/ µ;  ;A37323µ=371µ;7B @>4U4?1@BHB @G7 
;A/A<?G7 ;/H1?4E 03/ ;S1?4E H@4 ?I0@E4 03/ ?/3>0;I µ<D>/ @3 =R>B 73 H@39;>4A4/B94W7 
03/ @4 R9>4/Hµ3 @G7 @;@>3CG7/0F7 ?/3U4>F7 µ;@3SW @G7 ;A/9EµB@F7 03/ @G7 
A>3Cµ3@/0F7 ;S1?G7 73 ;23D/H@4A4/B9;I. & 32C1>/9µ45 ;0A3I?;EHB5 A4E D>BH/µ4A4/;I@3/ 
HE7:9G5 C/3 @3 ?I0@E3 MLP ;I73/ 4 32C1>/9µ45 back-propagation. 8E@: ;I73/ µI3 ;/?/0:  
@;D7/0: C/3 @B7 E24A4IBHB @B5 µ;91?4E 0;02/µ<7B5 0391?4E H@4 DF>4 @G7 =3>F7, 1A4E 
B 02IHB @4E 39>4IHµ3@45 @G7 @;@>3CG7/0F7 ?/3U4>F7 µ;@3SW @G7 ;A/9EµB@F7 03/ @G7 
A>3Cµ3@/0F7 ;S1?G7 (@;@>3CG7/0R 2R9B) H; HD<HB µ;  @3 =R>B A>4H;CCIX;@3/ µ;  30>I=;/3 
µ;  @B7 373A3>3CGC: A>45 @3 AIHG @G7 HBµR@G7 @4E 2R94E5 H@4 ?I0@E4.  
 
)@4 HD:µ3 23 3A;/047IX;@3/ <73 7;E>G7/01 ?I0@E4 Perceptron A4223A2F7 H@>GµR@G7 
(MLPs) µ;  ?W4 0>EUR ;AIA;?3.  
  

 

 
 
!DFµ1 23: )10LIE43µ1 I45/K9? Perceptron C9::1C:@A </0> µL/>A 

 

4.4.6 MODULAR &B(M+&-.'  G-.N('  (MODULAR NEURAL NETWORKS) 
 
!735 3A1 @4E5 =3H/04W5 @WA4E5 7;E>G7/0F7 ?/0@WG7 A4E D>BH/µ4A4/;I@3/ H@B A3>4WH3 
<>;E73, C/3 @B7 A>1=2;TB @4E 6;I0@B #3E23C4>R5 SB>4W U4>@I4E (BDI) ;I73/ @3 Modular 
#;E>G7/0R 6I0@E3 (MNN) @>4U4?4@4Wµ;73 A>45 @3 ; µA>15. (3  ?I0@E3 3E@R ;I73/ µ/3 
;/?/0:  03@BC4>I3 @G7 Perceptron +4223A2F7 )@>GµR@G7 (MLPs) 03/ ;A;S;>CRX47@3/ @3 
H@4/D;I3 ;/H3CGC:5 @4E5 D>BH/µ4A4/F7@35 ?/RU4>3 A3>R22B23 MLP, 03/ H@B HE7<D;/3 
373HE7?<4E7 @3 3A4@;2<Hµ3@3 ?Bµ/4E>CF7@35 @B7 03@R22B2B ?4µ:  C/3 @B7 A>4F9BHB 
@B5 ;S;/?I0;EHB5 @B5 2;/@4E>CI35 H; 0R9; EA1-;71@B@3. ';  R223 21C/3, 4/ EA424C/Hµ4I 
A4E ?/;SRC47@3/ 3A1 @4 ?I0@E4 µA4>4W7 73 DG>/H@4W7 H; ?W4 B A;>/HH1@;>3 µ47@<23 
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(EA4HEH@:µ3@3) A4E 2;/@4E>C4W7 µ;  S;DG>/H@R ?;?4µ<73 ;/H1?4E (inputs) DG>I5 73 
;A/04/7G74W7 µ;@3SW @4E5.  
 
'I3  µ47R?3 ;74A4IBHB5 ;7@15 @4E HEH@:µ3@45, A4E ?;7 ;A/@><A;/ @B7 373@>4U4?1@BHB 
@G7 H@4/D;IG7 (039F5 ;I73/ <73 feed forward HWH@Bµ3), HEC0;7@>F7;/ @3 H@4/D;I3 3A1 123 
@3 EA4HEH@:µ3@3. +/4 HEC0;0>/µ<73, B µ47R?3 ;74A4IBHB5 3A4U3HIX;/ @1H4 C/3 /9A 
<?AI?1<µ;  />A  µ9A/6:>A C9? U1 <D2µ1/H<E4 /9  /E:45;  1C9/6:E<µ1 1C; /9  <K</2µ1, 
1H4 03/ C/3 @4 C941 µ9A/6:1 U1 E5C14IE?/9KA 514 µE C94E7 C015/4567. 
 
\73  HBµ37@/01 A2;47<0@Bµ3 @G7 Modular 7;E>G7/0F7 ?/0@WG7 ;I73/ 1@/ H; 37@I9;HB µ;  
@3 ?I0@E3 MLP, @3 Modular ?I0@E3 ?;7 <D4E7 A2:>B ?/3HW7?;HB 37Rµ;H3 H@3 H@>Fµ3@3. 
L5 3A4@<2;Hµ3 3A3/@;I@3/ µ/0>1@;>45 3>/9µ15 =3>F7 C/3 @4 I?/4 µ<C;945 @4E ?/0@W4E 
;A/@3DW747@35 @47 3>/9µ1 @G7 ;0A3/?;WH;G7 03/ ;23@@F747@35 @47 3>/9µ1 @G7 
3A3/@4Wµ;7G7 H@4/D;IG7 ;0A3I?;EHB5.  
 
(4  C;C4715 1@/ ?;7 EAR>D;/ 0RA4/45 ;7?;?;/Cµ<745 @>1A45 3A1 @B7 EAR>D4EH3 
=/=2/4C>3UI3 A4E 73 0394>IX;/ @47 /?37/01 HD;?/3Hµ1 3E@F7 @G7 ?/0@WG7, 4?:CBH; H@47 
A;/>3µ3@/Hµ1 H; HD<HB µ;  @B7 10D4/E5/9A45F 03/ @B7 E5C1HIE?<2. &/ 0>EU<5 H@>FH;/5 
(;AIA;?3) A4E ;A/2<D9B037 C/3 @3 ?I0@E3 ;I73/ ?W4 (2). )@4 HD:µ3 24 A3>4EH/RX47@3/ 4/ 
3>D/@;0@47/0<5 @G7 Modular 7;E>G7/0F7 ?/0@WG7 ('## ) A4E 93 D>BH/µ4A4/B94W7. 
 

 

!DFµ1 24: NKC94 10D4/E5/9A45@A />A  Modular AE?0>A45@A I45/K>A (,&& ) 
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8SIX;/ 73 HBµ;/G9;I 1@/ B <µA7;EHB C/3 @47 HD;?/3Hµ1 @G7 modular 7;E>G7/0F7 ?/0@WG7 
A>4<>D;@3/ 3A1 @B7 A>4HAR9;/3 373A3>3CGC:5 @B5 =/424C/0:5 03/ TED424C/0:5 
2;/@4E>CI35 @4E 379>FA/74E ;C0;UR24E. (4  C;C4715 3E@1, 039/H@R 3E@: @B7 03@BC4>I3 
7;E>G7/0F7 ?/0@WG7 /?/3I@;>3 HBµ37@/0: C/3 @B7 A3>4WH3 <>;E73, 039F5 @3 4/0474µ/0R 
03/ 4/ µ30>44/0474µ/04I ?;I0@;5 ;AB>;RX47@3/ H; µ;CR24 =39µ1 3A1 TED424C/04W5 
A3>RC47@;5.  
 
 
Επεξεργασία των στοιχείων για τα Modular Νευρωνικά Δίκτυα (ΜΝΝ) 
 
(4  ;A1µ;74 =: µ3 C/3 @B7 A>1=2;TB @B5 A4>;I35 @4E ?;I0@B 73E23C4>R5 SB>4W U4>@I4E µ;  
@B =4:9;/3  @G7 modular 7;E>G7/0F7 ?/0@WG7 ;I73/ B ?Bµ/4E>CI3 @4E 03@R22B24E 
;A/A<?4E ;/H1?4E µ<HG @B5 ;A;S;>C3HI35 @G7 ?;?4µ<7G7 ;/H1?4E. ';@3SW @G7 
A3>3C17@G7 (µ30>44/0474µ/0F7 03/ 73E@/2/30F7) A4E A;>/C>RUB037 A3>3AR7G, 93 
;A/2;C4W7 ;0;I74/ A4E A3>4EH/RX4E7 HEHD<@/HB Pearson (PearsonÕs correlation) 
µ;C32W@;>B 3A1 0,45 µ;   @/5 @/µ<5 @4E ?;I0@B 73E23C4>R5 SB>4W U4>@I4E A4E 93 
A>4=2;U94W7 C/3 2, 4, 6, 03/ 8 µ:7;5  µ;@R @47 $4W7/4 @4E 2008. & µ39Bµ3@/015 @WA45 C/3 
@B7 HEHD<@/HB Pearson A4E 93 D>BH/µ4A4/B9;I ;I73/ 4 30124E945 (Watsham & Parramore, 
1997):  
 
 

 
 
 
&/ HEHD;@IH;/5 @G7 A3>3C17@G7 µ;  @B7 A>45 A>1=2;TB µ;@3=2B@: A3>4EH/RX47@3/ 
3732E@/0R H@47 + I7303 1. 
 
&/ µ;@3=2B@<5 A4E ;A/2<C47@3/, µ;  =RHB @4 0>/@:>/4 µ;C32W@;>B5 HEHD<@/HB5 3A1 0,45 µ;  
@B7 A>45 A>1=2;TB µ;@3=2B@:, ;A/HBµ3I747@3/ µ;  ?/3U4>;@/01 D>Fµ3. &/ A3>RC47@;5 A4E 
<D4E7 ;A/2;C;I µ;  @B7 A3>3AR7G ?/3?/03HI3, ?;7 A><A;/ 73 A3>4EH/RX4E7 ETB2: 
HEHD<@/HB42µ;@3SW @4E5, 039F5 H; 3E@: @B A;>IA@GHB HBµ3I7;/ 1@/ 93 A>4HU<>4E7 @B7 
I?/3 A2B>4U1>BHB H@4 7;E>G7/01 ?I0@E443 (Watsham & Parramore, 1997). )@47 + I7303 
2 A3>4EH/RX47@3/ 4/ HEHD;@IH;/5 @G7 µ;@3=2B@F7 µ;@3SW @4E5 A>40;/µ<74E 73 
?/3A/H@G9;I A4/;5 3A1 3E@<5 A3><D4E7 @/5 I?/;5 A2B>4U4>I;5 03/ 93 µA4>4WH37 73 
A3>32;/U94W7. 
 
 
 
 
 

                                                
42&/ @/µ<5 @4E HE7@;2;H@:  HEHD<@/HB5 ;I73/ µ;@3SW -1 C/3 @<2;/3 3>7B@/0: HEHD<@/HB, 0 C/3 A2:>G5 
37;SR>@B@;5 µ;@3=2B@<5 03/ +1 C/3 @<2;/3 9;@/0: HEHD<@/HB µ;@3SW @G7 µ;@3=2B@F7.   
43 J  <>;E73 HEHD<@/HB5 µ;@3SW @G7 A3>3C17@G7 03/ @4E ?;I0@B 73E23C4>R5 SB>4W U4>@I4E H@B7 A3>4WH3 
<>;E73  CI7;@3/ µ;  @B =4:9;/3  @4E A>4C>Rµµ3@45 SPSS 
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!?<DE/H<E47 (Pearson correlations) 
 BDI 2 BDI 4 BDI 6 BDI 8 

BDI 0.916 0.786 0.7 0.57 

8/@:H;/5 87<>CG7 (jobless claims) 0.009 0.017 0.036 0.058 

6;I0@B5 @/µF7 03@3732G@: (CPI) 0.677 0.681 0.682 0.681 

(><D4EH3 @/µ:  D>EH4W 37R 4ECC/R (Spot price of gold) 0.828 0.822 0.821 0.816 

6;I0@B5 ISM Mfg (ISM Mfg Index) 0.135 0.165 0.167 0.169 

%3@3732G@/0: ; µA/H@4HW7B (Consumer confidence) -0.105 -0.068 -0.066 -0.057 

%3@3732G@/0: AIH@B (Consumer credit) 0.647 0.651 0.653 0.656 

6;I0@B5 @/µF7 A3>3CGC4W (PPI) 0.767 0.763 0.755 0.747 

Αποθέµατα πετρελαίου σε χιλ. βαρέλια (EIA Petroleum Report) 
 

0.447 0.451 0.438 0.436 

+3C01Hµ/3 A3>3CGC: DR2E=3 (World steel production) 0.804 0.81 0.815 0.806 

6;I0@B5 µ;@3=2B@1@B@35 (VIX)  -0.134 -0.195 -0.224 -0.232 

*/4 µBD37/0<5 A3>3CC;2I;5 (Factory orders) 0.001 0.048 0.037 0.026 

+>4HGA/01 ;/H1?Bµ3 (Personal income) -0.028 -0.012 0.021 0.017 

+>4HGA/0: 03@3732G@/0: ?3AR7B (PCE) -0.029 -0.038 0.01 -0.006 

.>B µ3@/H@B>/3015 6;I0@B5 S&P500 0.441 0.445 0.441 0.423 

+3C01Hµ/45 D>Bµ3@/H@B>/3015 ?;I0@B5 (MSCI World stock index) 0.558 0.556 0.548 0.521 

8039R>/H@4 ;CDF>/4 A>4V17 (GDP) -0.096 -0.057 -0.081 -0.108 

(><D4EH3 @/µ:  D3204W (Spot price of copper) 0.788 0.778 0.776 0.762 

$H4@/µI3 ;/?/0F7 @>3=BD@/0F7 ?/03/GµR@G7 H; HD<HB µ;  @4 $ (SDR vs $) 0.639 0.585 0.535 0.489 

+3C01Hµ/3 µ;@3=42: H@124E A24IG7 SB>4W U4>@I4E 
 (World dry bulk fleet difference) 

0.615 0.611 0.599 0.586 

'B7/3I3  µ;@3=42: µ<H4E 01H@4E5 73EA:CBHB5 7;1@;E0@4E A24I4E 
(Average newbuilding cost difference) 

0.725 0.721 0.693 0.637 

(/ µ:  ?/R2EHB5 A24I4E @WA4E Panamax (Panamax scrap value) 0.622 0.741 0.791 0.84 

(/ µ:  6 µB7B5 D>47473E2GHB5 A24I4E 65000 @17G7 GU<2/µ4E U4>@I4E  
(6 month timecharter rate for 65000 ton DWT ship) 

0.874 0.783 0.75 0.71 

 
)HA1517 1: !?<DE/H<E47 />A  C1013;A/>A µE /2A C097 C0;Q:ER2 µE/1Q:2/F 
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ΣΥΣΧΕΤΙΣΕΙΣ ΜΕΤΑΒΛΗΤΩΝ 

 BDI !"#  

"$µ% 
&'()*+  
,-.  
*(//$.  

#,0,-
,120$3
% 45)06 

!"7  

84*9:
µ,0,  
4;0';1
,5*(  

7,/3<)
µ$, 
4,',/2
/% 
&.1(=,  

7,/3<
) µ$*> 
&'6µ,0$
)06'$,
3<> 
?;5306> 

Spot 
price 
of 
copper 

SDR 
vs 
$ 

7,/3<
) µ$, 
µ;0,=*
1% 
)0<1*(  

@6-$,5, 
µ;0,=*1% 
µ:)*(  
3<)0*(> 
-,(4%-
/6)6>  

"$µ% 
?$.1()6> 
41*5*( 
0+4*( 
Panamax 

"$µ%  
6µ6-6> 
&'*-* -
-,+12)6>  
41*5*( 
65000 
0<-2-  

!;5306> -,(1,/*'.>  A6'*+ B*'05*(  (BDI) 1 0.67 0.824 0.64 0.771 0.431 0.8 0.558 0.776 0.683 0.642 0.707 0.516 0.962 

!;5306> 0$µC- 3,0,-,120%  (CPI)  1 0.621 0.993 0.97 0.316 0.934 0.85 0.649 0.324 0.737 0.511 0.739 0.599 

"':&*(),  0$µ% &'()*+  ,-.  *(//$.  (Spot price of gold)   1 0.561 0.768 0.62 0.807 0.48 0.937 0.748 0.707 0.497 0.62 0.825 

#,0,-,120$3% 45)06 (Consumer credit)    1 0.947 0.272 0.911 0.824 0.586 0.268 0.701 0.511 0.739 0.562 

!;5306> 0$µC- 4,',/2/*+  (PPI)     1 0.414 0.974 0.824 0.782 0.458 0.811 0.532 0.756 0.715 

!"#$%µ&'& "(')(*&+#,  -(  ./* . 0&)%*/& (EIA Petroleum Report) 
      1 0.497 0.237 0.651 0.527 0.362 0.279 0.498 0.408 

7,/3<) µ$, 4,',/2/%  &.1(=,  (World steel production)       1 0.775 0.83 0.508 0.805 0.601 0.806 0.739 

7,/3<) µ$*> &'6µ,0$)06'$,3<> ?;5306> (MSCI World stock index)        1 0.571 0.189 0.572 0.415 0.507 0.495 

"':&*(),  0$µ% &,13*+ (Spot price of copper)         1 0.69 0.756 0.532 0.658 0.747 

D)*0$µ5, ;$?$3C- 0',=6&0$3C- ?$3,$2µ.02-  );  )&:)6  µ;  0* $ (SDR vs $)          1 0.596 0.446 0.463 0.691 

7,/3<) µ$, µ;0,=*1% )0<1*(  41*52- A6'*+ B*'05*(  
 (World dry bulk fleet difference) 

          1 0.478 0.658 0.606 

@6-$,5, µ;0,=*1% µ:)*(  3<)0*(> -,(4%/6)6>  -;<0;(30*(  41*5*( 
(Average newbuilding cost difference)            1 0.59 0.611 

"$µ% ?$.1()6> 41*5*( 0+4*( Panamax (Panamax scrap value)             1 0.44 

"$µ% 6 µ6-6> &'*-*-,+12)6>  41*5*( 65000 0<-2-  2B:1$µ*(  B*'05*(   
(6 month timecharter rate for 65000 ton DWT ship)              1 

 
Πίνακας 2: Συσχετίσεις µεταβλητών  
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!"  #$%&'()*+, #(-  +µ.$)/0(-)  -1234  5-567*"52 µ+*$89 *(-,  (:()*&  5*(  +1) +/)$" (": 
 

• BDI :$"  *"µ4 µ/5;<52,  #3(/(-  65.000 *=)<)  <.73"µ(-  .(%*/(-  '"$  6%()()$93<52 
6 µ2)>)  

• ? µ+52 *"µ4 6%-5(9 :$"  ? µ+52 *"µ4 6$3:(9  
• @+/:*2, A"µ>)  B$%$'<'(9  :$"  B$':=5 µ"$ #$%$'<'4 6&3-C$ 
• @+/:*2, A"µ>)  D$*$)$3<*4 :$"  D$*$)$3<*":4  #/5*2, @+/:*2, A"µ>)  B$%$'<'(9 , 

B$':=5 µ"$ #$%$'<'4 6&3-C$ 
• D$*$)$3<*":4  #/5*2 :$"  @+/:*2, A"µ>)  B$%$'<'(9 , B$':=5 µ"$ #$%$'<'4 

6&3-C$ 
 
E5*=5( , +#"37'+*$" )$  6%25"µ(#("2;+/  *(  59)(3(  *<)  µ+*$C32*>) #(-  #$%(-5/$5$) 
5-567*"52 µ+ *2)  #%(, #%=C3+12 µ+*$C32*4 µ+'$39*+%2 *(-  0,45, :$;>,  *$ )+-%<)":& 
F/:*-$  76(-)  *2 F-)$*=*2*$ )$  +)*(#/0(-)  *", µ+*$C32*7, µ+ -1234  5-567*"52 :$"  )$  *", 
$#(%%/#*(-) =*$) :%/)(-)  =*" #$%76(-) *2)  /F"$ #32%(.=%252.  
 
G#(µ7)<, , '"$  *2)  #%=C3+12 *(-  F+/:*2 )$-3$'(%&,  82%(9 .(%*/(-  BDI 2, 4, 6, :$"  8 
µ4)+, µ+*& *()  H(9)"( *(-  2008 ;$  6%25"µ(#("2;(9)  *+3":& ("  +84, (14) 6%()(5+"%7,:  
 
@+/:*2, )$-3$'(%&,  82%(9 .(%*/(- , @+/:*2, *"µ>)  :$*$)$3<*4 , *%76(-5$ *"µ4 6%-5(9 
$)& (-''"& , D$*$)$3<*":4  #/5*2, @+/:*2, *"µ>)  #$%$'<'(9 , I#(;7 µ$*$ #+*%+3$/(- 5+ 
6"3. C$%73"$, B$':=5 µ"$ #$%$'<'4 6&3-C$, B$':=5 µ"(,  6%2µ$*"5*2%"$:=, F+/:*2,, 
A%76(-5$ *"µ4 6$3:(9 , H5(*"µ/$ +"F":>) *%$C26*":>) F":$"<µ&*<) 5+ 56752 µ+ *(  
F(3&%"(, B$':=5 µ"$ µ+*$C(34 5*=3(-  #3(/<)  82%(9 .(%*/(- , J2)"$/$  µ+*$C(34 µ75(-  
:=5*(-,  )$-#4'252,  )+=*+-:*(-  #3(/(- , A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax, A"µ4 6-
µ2)2,  6%()()$93<52, #3(/(-  65000 *=)<)  <.73"µ(-  .(%*/(- .  
 
K *%(.(F(5/$  *(-  +#"#7F(- +"5=F(- *(-  )+-%<)":(9  F":*9(-  *9#(-  modular (JLL ) 
'/)+*$"  µ+ *755+%", F"$.(%+*":(9, *%=#(-,: 
 
Τύπος nn1: 88% *<)  5*("6+/<) 6%25"µ(#("(9)*$"  <,  F+F(µ7)$ +:#$/F+-52, (training 
data) :$"  *(  -#=3("#(  12% <,  F+F(µ7)$ F"$5*$9%<52, (cross validation data) (@"&'%$µµ$ 
25). 

 
 

Διάγραµµα 25: Προετοιµασία δεδοµένων για τροφοδοσία του επιπέδου εισόδου του modular 
νευρωνικού δικτύου (ΜΝΝ) - Τύπος nn1 



 99 

Τύπος nn2: Mµ("$ µ+ *()  *9#( nn1 µ+ *2 F"$.(%& =*" 6%25"µ(#(" (9)*$"  F"$.(%+*":7, 
6%()":7, #+%/(F(" '"$  *$ F+F(µ7)$ +:#$/F+-52,  :$"  *$ F+F(µ7)$ F"$5*$9%<52, 
(@"&'%$µµ$ 26). 
 

 
 

Διάγραµµα 26: Προετοιµασία δεδοµένων για τροφοδοσία του επιπέδου εισόδου του modular 
νευρωνικού δικτύου (ΜΝΝ) - Τύπος nn2 

 
 

Τύπος nn3: 100% *<)  5*("6+/<) 6%25"µ(#("(9)*$"  <,  F+F(µ7)$ +:#$/F+-52, 
 
Τύπος nn4: Mµ("$ µ+ *()  *9#( nn1, µ+ *2 F"$.(%& =*" #%$'µ$*(#("+/*$"  5-567*"52 µ+ 
6%()":4  F"$.(%&44 (cross correlation) *<)  +#"3+'µ7)<)  #$%$'=)*<) µ+ *2)  #%(, #%=C3+12 
µ+*$C32*4 (BDI+2, BDI+4, BDI+6, BDI+8) (Watsham & Parramore, 1997).  
 
B$%$:&*<, #$%$*/;+*$" (  B/)$:$,  3 µ+ *", 6%()":7, -5*+%45+", (5+ µ4)+,) '"$  *", 
µ+*$C32*7, #(-  (F2'(9)  5*2 µ+'"5*(#(/252  *2,  5-567*"52, Pearson µ+ *2)  #%(, 
#%=C3+12 6%()(5+"%&.  
 
!"  $%)2*":7, 6%()":7, $#(:3/5+",  F+/6)(-)  =*" (  F+/:*2, )$-3$'(%&,  82%(9 .(%*/(-  (BDI) 
µ#(%+/ )$  +:*"µ2;+/ µ+ µ+'$39*+%2 $:%/C+"$ $#= *", #$%+3;(95+, *"µ7, µ"$, µ+*$C32*4,. 
N"$ #$%&F+"'µ$, $)$.(%":&  µ+ *$ $#(;7 µ$*$ #+*%+3$/(- #$%$*2%+/*$" =*" ("  *"µ7, 
F+:$*%">) µ2)>)  #%") *2)  *%76(-5$ 2µ+%(µ2)/$ µ#(%(9) )$  #%(C371(-) :$39*+%$ *()  
F+/:*2 )$-3$'(%&,  82%(9 .(%*/(-  '"$  2 µ4)+, µ+*& *2)  *%76(-5$ 2µ+%(µ2)/$ (BDI 2). 
I)*/;+*$ , ("  ;+*":7,  6%()":7, $#(:3/5+",  F+/6)(-)  =*" ("  µ+*$C32*7, +#2%+&0()*$" $#= *()  
F+/:*2 #%(, #%=C3+12 (BDI) $)*/  )$  *()  +#2%+&0(-). E,  +: *(9*(-  F+) 76(-)  :$ µ/$ 
6%25"µ=*2*$ '"$  *(  µ()*73(  *2,  #$%(95$, 7%+-)$,.  
 

                                                
44 K 5-567*"52 µ+ 6%()":4 F"$.(%& +/)$" µ"$ µ7;(F(,  +:*/µ252, *(-  C$;µ(9  5-567*"52, F9( µ+*$C32*>). 
I)  -#(;75( - µ+ F9( 6%()(5+"%7, x(i) :$"  y(i) =#(-  i=0,1,2...N-1. K 5-567*"52 µ+ 6%()":4 F"$.(%& r µ+ 
-5*7%252 d (%/0+*$" <, : 

 
=#(-  mx :$"  my +/)$" ("  µ75(" *<)  $)*/5*("6<)  6%()(5+"%>).  
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JGAIOPKAGQ  BDI 2 BDI 4 BDI 6 BDI 8 

F+/:*2, *"µ>)  :$*$)$3<*4  0 0 0 0 

*%76(-5$ *"µ4 6%-5(9 $)& (-''"&  0 0 0 0 

B$':=5 µ"$ µ+*$C(34 5*=3(-  #3(/<)  82%(9 .(%*/(-  0 0 0 0 

J2)"$/$  µ+*$C(34 µ75(-  :=5*(-,  )$-#4'252,  )+=*+-:*(-  #3(/(-   -1 1 4 5 

A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax -8 -6 -4 -2 

:$*$)$3<*":4  #/5*2  0 0 0 0 

A"µ4 6 µ2)2,  6%()()$-3<52,  #3(/(-  65000 *=)<)  <.73"µ(-  .(%*/(-  2 5 6 6 

F+/:*2, *"µ>)  #$%$'<'(9  0 0 0 0 

$#(;7 µ$*$ #+*%+3$/(- 5+ 6"3. C$%73"$ 

 

-13 -11 -9 -7 

#$':=5 µ"$ #$%$'<'4 6&3-C$  0 0 0 0 

#$':=5 µ"(,  6%2µ$*"5*2%"$:=, F+/:*2, 0 0 0 0 

A%76(-5$ *"µ4 6$3:(9   0 0 0 0 

"5(*"µ/$ +"F":>) *%$C26*":>) F":$"<µ&*<) 5+ 56752 µ+ *(  F(3&%"( 0 0 0 0 

 
Πίνακας 3: Χρονικές υστερήσεις µεταβλητών για µεγιστοποίηση της συσχέτισης µε την 

προς πρόβλεψη µεταβλητή (BDI ) - Τύπος nn4 
 
 
I.(9  (3(:32%>;2:+  2 +#+8+%'$5/$ *<)  5*("6+/<) '"$  *(  +#/#+F( +"5=F(- :$"  
$)$')<%/5*2:$)  ("  F"$.(%+*":(/ *9#(" *%(.(F(5/$,  *<)  5*("6+/<) 5*(  modular 
)+-%<)":= F/:*-(  (JLL ) #$%$:&*< #$%(-5"&0()*$" *$ $#(*+375µ$*$ *(-  )+-%<)":(9  
F":*9(-  (B/)$:+,  4 – 7).    
 
Q*2)  12 5*432 #$%$*/;+)*$" (  $98()*$,  $%";µ=, :&;+  F":*9(- . 
 
Q*2) 22 5*432 #$%(-5"&0()*$" *$ +84, *755+%$ 6$%$:*2%"5*":&: 

- !  *9#(,  +#+8+%'$5/$, *<)  F+F(µ7)<)  #%") *2)  *%(.(F(5/$  *(-  5-5*4µ$*(,  
(nn1,nn2,nn3,nn4) 

- K $%6"*+:*()":4 *(-  Modular L+-%<)":(9  @":*9(- (JLL ) (1,2,3,4) 
- K 5-)&%*252 µ+*$.(%&,. R%25"µ(#("+/*$" 5-)&%*252 tanh (-#+%C(3":4 

+.$#*( µ7)2) - µη γραµµική συνάρτηση $)*/  '"$  logistic 5-)&%*252  
- K 5-)&%*252 +:#$/F+-52, 

 
G#/52,, 2 7)F+"82 Çall inÈ -#(F23>)+" =*" 6%25"µ(#("4;2:$)  :$"  ( " 23 µ+*$C32*7, #(-  
#$%(-5"&5*2:$) $)<*7%<. S:*(,  $#= *2)  6%452 *<)  #$%$'=)*<) #(-  #$%(-5"&0(-) 
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5-567*"52 µ+'$39*+%2 *(-  0,45 µ+ *2)  #%(, #%=C3+12 µ+*$C32*4, +#"37'+*$" )$  «*%78+"» 
*(  595*2µ$ :$"  µ+ *(  59)(3(  *<)  µ+*$C32*>) #%(:+"µ7)(-  )$  F"$#"5*<;+/ $)  $#= µ=)(  
*(-  +/)$" 5+ ;752 )$  $)*"3$µC&)+*$" *2 6$µ234 5-567*"52 *<)  F+F(µ7)<)  $-*>)  µ+ *2)  
#%(, #%=C3+12 µ+*$C32*4, $#(µ()>)()*&,  *$.  
 
Q*2) 32, 42 :$"  52 5*432 #$%$*/;+*$" *(  µ75( *+*%$'<)":= 5.&3µ$ 5*$ F+F(µ7)$ #(-  
6%25"µ(#(/25+ *(  595*2µ$ <,  F+F(µ7)$ F"$5*$9%<52,, +:#$/F+-52, :$"  +37'6(-  
$)*/5*("6$.   
 
A73(,, 5*2)  62 5*432 #$%$*/;+*$" *(  +#/#+F( +8=F(- *(-  )+-%<)":(9  F":*9(- , 4 $33">, 2 
#%=C3+12 *2,  *"µ4,  *(-  BDI, '"$  2, 4, 6, :$"  8 µ4)+, µ+*& *()  H(9)"( *(-  2008.  
 
 

  Πρόβλεψη BDI µε χρονικό ορίζοντα 2 µηνών  

  Μέσο Τετραγωνικό Σφάλµα στα δεδοµένα:  
α.α. @/:*-(  @"$5*$9%<52, G:#$/F+-52, G37'6(-  A"µ4 B%=C3+12, 

1 nn1-1-Tanh-Momentum 0.0057 0.04258 0.474 8195 

2 nn1-2- Tanh-Momentum 0.00559 0.0479 0.4389 6540 

3 nn1-3- Tanh-Momentum 0.00254 0.0068 0.4024 8459 

4 nn1-4- Tanh-Momentum 0.0031 0.00411 0.489 8205 

5 nn1-1- Tanh-Momentum all in 0.0025 0.0065 0.68 7735 

6 nn2-1-Tanh- Delta Bar Delta 0.0028 0.033 0.1103 5200 

7 nn2-1-Tanh- Quickprop 0.0029 0.044 0.2709 5432 

8 nn2-2-Tanh- Step 0.0029 0.0257 0.92 9210 

9 nn2-1-Tanh-Step 0.00237 0.0138 0.68 8752 

10 nn3-1-Tanh-Momentum  0.0113 0.37 8995 

11 nn3-2-Tanh-Momentum  0.0103 0.363 8404 

12 nn4-1-Tanh- Quickprop 0.005 0.017 0.10714 1465 

13 nn4-2- Tanh- Quickprop 0.005 0.0158 0.10722 1323 

14 nn4-3-Tanh-Momentum 0.005172 0.01939 0.104 1823 

15 nn4-4-Tanh-Momentum  0.004876 0.01737 0.10719 1786 

 
Πίνακας 4: Σφάλµατα και Προβλέψεις των Modular  Νευρωνικών Δικτύων για ορίζοντα δύο µηνών 
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Πίνακας 5: Σφάλµατα και Προβλέψεις των Modular Νευρωνικών Δικτύων για ορίζοντα 4 µηνών 

 

 
Πίνακας 6: Σφάλµατα και Προβλέψεις των Modular Νευρωνικών Δικτύων για ορίζοντα 6 µηνών 

 

 

 

 Πρόβλεψη BDI µε χρονικό ορίζοντα 4 µηνών 

  J75(  A+*%$'<)":= Q.&3µ$ 5*$ F+F(µ7)$:  

α.α. @/:*-(  @"$5*$9%<52, G:#$/F+-52, G37'6(-  A"µ4 B%=C3+12, 

16 nn1-1-Tanh-Momentum 0.004147 0.00594 0.951 8074 

17 nn1-3-Tanh-Momentum- all in 0.004434 0.007244 0.749 8069 

18 nn1-4-Tanh-Momentum 0.00491 0.0055 0.908 8552 

19 nn1-2-Tanh-Momentum 0.004759 0.004791 0.8249 8936 

20 nn2-3-Tanh-Quickprop 0.03701 0.03797 0.3632 5225 

21 nn2-4 -Tanh-Quickprop 0.040371 0.04258 1.11027 7669 

22 nn2-3-Tanh-Conjugate Gradient 0.0364 0.0243 1.46 8555 

23 nn2-1- Tanh-Momentum 0.0359 0.0383 0.729 6430 

24 nn3-3-Tanh-Quickprop- all in  0.01558 2.4738 10452 

25 nn3-3-Tanh-Momentum- all in  0.008257 0.9848 7568 

26 nn4-3- Tanh-Momentum 0.00546 0.02994 0.69065 5692 

27 nn4-4-Tanh-Quickprop 0.00575 0.0725 1.97 8789 

28 nn4-1- Tanh-Momentum 0.00753 0.02693 0.35997 3546 

29 nn4-2- Tanh-Momentum 0.00532 0.04385 1.01 7383 

 Πρόβλεψη BDI µε χρονικό ορίζοντα 6 µηνών 

  J75(  A+*%$'<)":= Q.&3µ$ 5*$ F+F(µ7)$:  

α.α. @/:*-(  @"$5*$9%<52, G:#$/F+-52, G37'6(-  A"µ4 B%=C3+12, 

30 nn1-1- Tanh-Momentum 0.01157 0.0474 1.101 8276 

31 nn1-3- Tanh-Momentum 0.0144 0.0464 1.81 10456 

32 nn1-2- Tanh-Momentum 0.0134 0.4358 0.6851 6958 

33 nn2- 1-Tanh-Delta Bar Delta 0.0228 0.06154 0.029 1571 

34 nn2-1-Tanh-Quickprop 0.06909 0.04501 0.244 4573 

35 nn2-4- Tanh-Momentum 0.02313 0.03381 0.322 5086 

36 nn2-4 Tanh-Momentum- all in 0.02663 0.0423 0.15 3888 

37 nn3-4- Tanh-Momentum- all in  0.012 1.35 9716 

38 nn3-4-Tanh-Quickprop- all in  0.01559 1.076 9840 

39 nn4-1- Tanh-Momentum 0.00695 0.03678 0.535 5621 

40 nn4-3-Tanh-Quickprop 0.00624 0.0449 0.1385 2906 

41 nn4-4- Tanh-Momentum 0.00641 0.1186 0.5697 5280 

42 nn4-2- Tanh-Momentum 0.007194 0.03898 0.2583 3845 
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 Πρόβλεψη BDI µε χρονικό ορίζοντα 8 µηνών 

  J75(  A+*%$'<)":= Q.&3µ$ 5*$ F+F(µ7)$:  

α.α. @/:*-(  @"$5*$9%<52, G:#$/F+-52, G37'6(-  A"µ4 B%=C3+12, 

43 nn1-1- Tanh-Momentum 0.007735 0.0398 0.3389 6559 

44 nn1-2- Tanh-Momentum 0.00824 0.03028 0.8259 9044 

45 nn1-3- Tanh-Momentum 0.0067 0.01225 0.9625 9412 

46 nn1-4- Tanh-Momentum- all in 0.00821 0.0156 0.6718 8077 

47 nn2-1- Tanh-Momentum- all in 0.0197 0.0067 2.4 10282 

48 nn2-1-Tanh-Delta Bar Delta 0.0297 0.03389 1.598 8893 

49 nn2-4- Tanh-Momentum- all in 0.025072 0.03621 1.6139 8144 

50 nn3-3- Tanh-Momentum- all in  0.0137 2.36 11570 

51 nn3-4- Tanh-Momentum- all in  0.01344 2.48 11680 

52 nn4-3- Tanh-Momentum 0.007 0.02209 0.04635 3078 

53 nn4-4-Tanh- Quickprop 0.00816 0.02478 0.0622 3638 

54 nn4-1- Tanh-Momentum 0.00759 0.02497 0.01623 3905 

55 nn4-2- Tanh-Momentum 0.00789 0.0518 1.05 8508 

 
Πίνακας 7: Σφάλµατα και Προβλέψεις των Modular Νευρωνικών Δικτύων για ορίζοντα 8 µηνών 

 
 
A$ µ":%=*+%$ µ75$ *+*%$'<)":& 5.&3µ$*$ *<)  F+F(µ7)<)  #(-  6%25"µ(#("4;2:$)  <,  
F+F(µ7)$ F"$5*$9%<52, (cross validation) :$"  F+F(µ7)$ +:#$/F+-52, (training) 
+#"52µ$/)()*$"  µ+ F"$.(%+*":= 6%>µ$. O&5+" $-*>) , 5-':+)*%>)()*$"  5*()  #/)$:$  8 ("  
*"µ7, #%=C3+12, *<)  )+-%<)":>)  F":*9<)  µ+ *$ µ":%=*+%$ 5.&3µ$*$ '"$  *()  BDI '"$  
#+%"=F(-, 2, 4, 6 :$"  8 µ2)>)  µ+*& *()  H(9)"( *(-  2008.  
 
 

BT!OPGUK  

J":%=*+%( µ75( *+*%$'<)":= 5.&3µ$ 

@+F(µ7)$ 
F"$5*$9%<52, 

@+F(µ7)$       
+:#$/F+-52, 

 
2 µ4)+, µ+*& (I9'(-5*(,   08) 8,752 8,205 

4 µ4)+, µ+*& (!:*>C%"(,  08) 8,074 8,936 

6 µ4)+, µ+*& (@+:7µC%"(, 08) 2,906 9,716 

8 µ4)+, µ+*& (V+C%(-&%"(, 09) 9,412 10,282 

 
Πίνακας 8: Πρόβλεψη της τιµής του Δείκτη ναυλαγοράς ξηρού φορτίου µε Modular  νευρωνικά δίκτυα 

 
 
Q*( F"&'%$µµ$ 27, #$%$*/;+)*$" *$ $#(*+375µ$*$ *(-  )+-%<)":(9  F":*9(-  Modular $33& 
:$"  ("  #%$'µ$*":7,  *"µ7, #(-  +µ.&)"5+ *+3":& (  BDI, µ+ 5:(#=  )$  $#+":()"5*+/ :$"  
F"$'%$µµ$*":& *(  µ7'+;(,  *2,  $#=:3"52, *2,  #%=C3+12, $#= *2)  #%$'µ$*":4  *"µ4.   
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Διάγραµµα 27: Πρόβλεψη Δείκτη ναυλαγοράς ξηρού φορτίου µε νευρωνικά δίκτυα τύπου 

Modular  
 
 
!  #/)$:$,  9 #$%(-5"&0+" *(  #(5(5*=  +#"*-6/$, *<)  )+-%<)":>)  F":*9<)  *9#(-  Modular 
$)$.(%":&  µ+ *2)  #%=C3+12 *<)  *"µ>)  *(-  @+/:*2 )$-3$'(%&,  82%(9 .(%*/(-  '"$  2, 4, 6 
:$"  8 µ4)+, µ+*& *()  H(9)"( *(-  2008. 
 
 
 

ΠΟΡΕΙΑ  BDI  (µήνες µετά τον Ιούνιο 
του 2008) 

 
Επιτυχία  
Νευρωνικού 
δικτύου τύπου 
Modular  
 

 2 4 6 8 

G#";-µ2*= BDI 
 

  
 
 

  

B%=C3+12 Modular L+-%<)":>)  @":*9<) µ+ 
µ":%=*+%( µ75( *+*%$'<)":= 5.&3µ$ 5*$ 
F+F(µ7)$ F"$5*$9%<52, 

 
 

 
 

 
 

 
 

 
 
100% 
 

B%=C3+12 Modular L+-%<)":>)  @":*9<) µ+ 
µ":%=*+%( µ75( *+*%$'<)":= 5.&3µ$ 5*$ 
F+F(µ7)$ +:#$/F+-52, 

 
 
 

 
 
 

 
 
 

 
 
 50% 

 
Πίνακας 9: Αξιολόγηση νευρωνικών δικτύων τύπου Modular  
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4.4.7 ΠΡΟΒΛΕΨΗ ΤΗΣ ΤΙΜΗΣ ΤΟΥ ΔΕΙΚΤΗ ΝΑΥΛΑΓΟΡΑΣ ΞΗΡΟΥ 
ΦΟΡΤΙΟΥ ΜΕ ΧΡΗΣΗ ΑΛΛΩΝ ΤΥΠΩΝ ΝΕΥΡΩΝΙΚΩΝ ΔΙΚΤΥΩΝ   

 
Q*( :+.&3$"(  $-*= +#+:*+/)+*$" 2 7%+-)$ :$"  5+ &33(-,  *9#(-,  )+-%<)":>)  F":*9<) . A$ 
)+-%<)":& F/:*-$  $-*4,  *2,  +)=*2*$, *%(.(F(*4;2:$)  µ+ *(  59)(3(  *<)  23 
µ$:%((":()( µ":>)  :$"  )$-*"3"$:>)  #$%$'=)*<) 6<%/, #%(2'(9µ+)2 +#+8+%'$5/$. A$ 
)+-%<)":& F/:*-$  #(-  6%25"µ(#("(9)*$"  #$%(-5"&0()*$" #$%$:&*<:   
 
• Generalized Feedforward νευρωνικά δίκτυα (GFNN):  
A$ Generalized feedforward )+-%<)":& F/:*-$  +/)$" µ"$ +"F":4 :$*2'(%/$  *<)  F":*9<)  
Perceptron #(33$#3>) 5*%<µ&*<) (MLPs). !"  5-)F75+", *<)  GFNN µ#(%(9) )$  
F"7%6()*$" #&)< $#= 7)$ 4 #+%"55=*+%$ 5*%>µ$*$. W+<%2*":& 7)$ F/:*-(  MLP µ#(%+/ 
)$  395+" (#("(F4#(*+  #%=C32µ$ µ#(%+/ )$  3-;+/  $#= 7)$ GFNN. E5*=5( , 5*2)  #%&82 *$ 
GFNN 5-6)& 39)(-)  *(  #%=C32µ$ #"( $#(*+3+5µ$*":&. A(  #3+()7:*2µ$ $-*>)  *<)  
F":*9<)  +)*(#/0+*$" 5*2)  ":$)=*2*& *(-,  )$  #$%$:&µ#*(-)  +#/#+F$ F"+-:(39)()*$,  *2 
%(4 3+"*(-%'/$, *<)  *%(.(F(*(9 µ+)<)  #%(, *$ +µ#%=, )+-%<)":>)  F":*9<) . I#(*73+5 µ$ 
+/)$" =*" 2 +:#$/F+-52 *<)  +#"#7F<) #(-  C%/5:()*$" :()*&  5*(  +#/#+F( +"5=F(- 
:$;/5*$*$"  #"( $#(*+3+5µ$*":4  :$"  6%+"&0()*$" 3"'=*+%+, +#(67, :$*&%*"52, $#= =5+, 
6%+"&0+*$" 7)$ J LP F/:*-( .     
 
• Principal Components Analysis δίκτυα (PCAs) (Watsham & Parramore, 1997): 
K $)&3-52 :9 %"<) 5-)"5*<5>)  (Principal components analysis) 6%25"µ(#("+/*$" 5*2)  
( µ$F(#(/252, <,  µ"$ µ7;(F(,  +#+8+%'$5/$, *<)  F+F(µ7)<)  :$"  #"( 5-':+:%" µ7)$ '"$  *2 
µ+/<52 *2,  F"&5*$54, *(-, . G/)$" µ"$ µ2 +#(#*+-=µ+)2 '%$µµ":4  F"$F":$5/$ #(-  +)*(#/0+" 
7)$ 59)(3(  $5-567*"5*<)  6$%$:*2%"5*":>), principal components, $#= *2)  +/5(F(. J"$  
MLP +#(#*+9+*$"  )$  +:*+3+/ µ2 '%$µµ":4   *$8")=µ252 '"$  $-*& *$ 5*("6+/$. A$ 
)+-%<)":& F/:*-$  PCA 5-)F-&0(-)  µ2 +#(#*+-=µ+)2 :$"  +#(#*+-=µ+)2  µ&;252 5*2)  /F"$ 
*(#(3('/$ .  
 
• Δίκτυα µε συναρτήσεις radial basis (radial basis function networks ή RBFNÕs) 
(Neural Νetworks, 2020):  
A$ F/:*-$  $-*& +/)$" µ2 '%$µµ":& -C%"F":& F/:*-$  #(-  5-)4;<,  #+%"76(-) 7)$ µ=)(  
:%-µµ7)(  5*%>µ$ 5*("6+/<) +#+8+%'$5/$,. I-*=  *(  5*%>µ$ 6%25"µ(#("+/ Gaussian 
5-)$%*45+", µ+*$.(%&,, $)*/  '"$  *", #%=*-#+, 5"' µ(+"F+/, 5-)$%*45+", #(-  
6%25"µ(#("(9)  *$ MLPs. To -C%"F":= $-*= F/:*-(  $:(3(-;+/  µ"$ 5-)F-$0=µ+)2 *+6)":4 
+#"*2%(9µ+)2, :$"  µ2 +#"*2%(9µ+)2, +:#$/F+-52,. !"  Gaussian 5-)$%*45+", µ+*$.(%&, 
:$;(%/0()*$"  $#= µ2 +#(#*+-=µ+)( -,  :$)=)+,  µ&;252, , +)> 5*(  5*%>µ$ +8=F(- 
+.$%µ=0+*$" +#"*2%(9µ+)2 µ&;252. A$ F/:*-$  $-*& 76(-)  *2)  *&52 )$  µ$;$/)(-)  #(39 
#"( '%4'(%$ 5-':%"*":&  µ+ *$ MLPs. 
 
• Δίκτυα Self-Organizing Feature Maps (SOFMs): 
A$ F/:*-$  SOFM µ+*$*%7#(-) *2)  +/5(F( $-;$/%+*2, F"&5*$52, 5+ +)=, 4 F9( 
F"$5*&5+<) F"$:%"*= 6&%*2 #+%"(%/0()*&, *()  *(#(3('":& . !"  6&%*+, -#(3('/0()*$"  
6%25"µ(#(">)*$,  Kohonen µ&;252 6<%/, +#"*4%252. K 78(F(, *(-  SOFM µ#(%+/ )$  
6%25"µ(#("2;+/  <,  +/5(F(,  '"$  µ"$ +#"C3+#=µ+)2 *$8")=µ252 )+-%<)":>)  F":*9<)  =#<, 
*(  MLP. A(  C$5":= #3+()7:*2µ$ *(-  F":*9(-  +/)$" 2 ( µ$F(#(/252 #(-  #$%&'+*$" $#= *2)  
SOFM 2 (#(/$  µ+">)+" *()  6>%( +"5=F(- 5+ $)*"#%(5<#+-*":& 5*("6+/$ µ+ *2 6%452 µ"$, 
$-*=-(%'$)< µ7)2, F"$F":$5/$,. I-*=,  +/)$" :$"  (  3='(,  #(-  2 -#(:+/ µ+)2 F(µ4 *(-  
6>%(- +"5=F(- F"$*2%+/*$", +)> 2 F"&5*$52 *(-  6>%(- +/)$" µ+"<µ7)2. 
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!"#$%&'(µ)$)  "*+,&%-./  $01 Generalized Feedforward 1%2*013451 634$701 
Q*()  B/)$:$  10 #$%(-5"&0()*$" *$ µ75$ *+*%$'<)":& 5.&3µ$*$ *<)  F+F(µ7)<)  
F"$5*$9%<52,, +:#$/F+-52, :$"  +37'6(- , :$;>,  :$"  ("  *"µ7, #%=C3+12, '"$  *()  F+/:*2 
)$-3$'(%&,  82%(9 .(%*/(-  (BDI) 2, 4, 6 :$"  8 µ4)+, µ+*& *()  H(9)"( *(-  2008. A73(,, 5*(  
F"&'%$µµ$ 28, $)*"#$%$C&33+*$" 2 #(%+/$ *<)  *"µ>)  #(-  #%=C3+1$) *$ )+-%<)":& F/:*-$  
µ+ *", #%$'µ$*":7,  *"µ7, *(-  BDI >5*+ )$  $8"(3('2;+/  (  5-':+:%" µ7)(,  *9#(,  )+-%<)":(9  
F":*9(- . Q*()  #/)$:$  11, #+%"'%&.+*$" *(  #(5(5*=  +#"*-6/$, *<)  Generalized feedforward 
)+-%<)":>)  F":*9<)  *(  (#(/(  +/)$" 75%, $.(9  *$ 5-':+:%" µ7)$ )+-%<)":& F/:*-$  
#%=C3+1$) 5<5*& *2)  *&52 '"$  *", 3 $#= *", 4 #%(, #%=C3+12 *"µ7, *(-  F+/:*2 )$-3$'(%&,  
82%(9 .(%*/(- . 
 
 
 

BT!OPGUK  

M75( *+*%$'<)":= 5.&3µ$ BDI 
 

@+F(µ7)$ 
F"$5*$9%<52, 

@+F(µ7)$       
+:#$/F+-52, 

 

@+F(µ7)$       
+37'6(-  

 
A"µ4 B%=C3+12, 

2 µ4)+, µ+*& (I9'(-5*(,   08) 0.00326 0.0181 0.658 9,986 

4 µ4)+, µ+*& (!:*>C%"(,  08) 0.006 0.073 1.84 9,305 

6 µ4)+, µ+*& (@+:7µC%"(, 08) 0.0065 0.0536 0.36 4,976 

8 µ4)+, µ+*& (V+C%(-&%"(, 09) 0.0058 0.033 1.21 10,293 

 
Πίνακας 10: Πρόβλεψη της τιµής του Δείκτη ναυλαγοράς ξηρού φορτίου µε Generalized 

feedforward  νευρωνικά δίκτυα 
 
 
 

 
 

 
Διάγραµµα 28: Πρόβλεψη του Δείκτη ναυλαγοράς ξηρού φορτίου µε νευρωνικά δίκτυα 

τύπου Generalized feedforward 
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ΠΟΡΕΙΑ  BDI  (µήνες µετά τον Ιούνιο 

του 2008) Επιτυχία 
Νευρωνικού 
δικτύου τύπου 
Generalized 
feedforward 

 2 4 6 8 

G#";-µ2*= BDI 
  

 
  

B%=C3+12 Generalized feedforward  
L+-%<)":>)  @":*9<) 

    
75% 

 
Πίνακας 11: Αξιολόγηση νευρωνικών δικτύων τύπου Generalized feedforward 

!"#$%&'(µ)$)  "*+,&%-./  $01 Principal Components  Analysis 1%2*013451 634$701  
Q*()  #/)$:$  12, #$%(-5"&0()*$" *$ µ75$ *+*%$'<)":& 5.&3µ$*$ *<)  F+F(µ7)<)  
F"$5*$9%<52,, +:#$/F+-52, :$"  +37'6(-  :$;>,  :$"  ("  *"µ7, #%=C3+12, '"$  *()  F+/:*2 
)$-3$'(%&,  82%(9 .(%*/(-  (BDI) 2, 4, 6 :$"  8 µ4)+, µ+*& *()  H(9)"( *(-  2008. Q*( 
F"&'%$µµ$ 29, $)*"#$%$C&33+*$" 2 #(%+/$ *<)  *"µ>)  #(-  #%=C3+1$) *$ )+-%<)":& F/:*-$  
µ+ *", #%$'µ$*":7,  *"µ7, *(-  BDI >5*+ )$  $8"(3('2;+/  (  5-':+:%" µ7)(,  *9#(,  )+-%<)":(9  
F":*9(- . A(  #(5(5*=  +#"*-6/$, *<)  PCA )+-%<)":>)  F":*9<)  +/)$" 100%, $.(9  
#%=C3+1$) 5<5*& *2)  *&52 :$"  '"$  *", 4 #%(, #%=C3+12 *"µ7, *(-  F+/:*2 )$-3$'(%&,  
82%(9 .(%*/(-  (B/)$:$,  13).  
 

BT!OPGUK  

M75( *+*%$'<)":= 5.&3µ$ BDI 
 

@+F(µ7)$ F"$5*$9%<52, @+F(µ7)$       +:#$/F+-52, 
 

@+F(µ7)$       
+37'6(-  
 

A"µ4 B%=C3+12, 

2 µ4)+, µ+*& (I9'(-5*(,   08) 0.003 0.0052 0.45 8,896 

4 µ4)+, µ+*& (!:*>C%"(,  08) 0.0063 0.032 1.025 8,672 

6 µ4)+, µ+*& (@+:7µC%"(, 08) 0.0078 0.0413 0.7547 6,825 

8 µ4)+, µ+*& (V+C%(-&%"(, 09) 0.0064 0.028 1.815 10,757 

 
Πίνακας 12: Πρόβλεψη της τιµής του Δείκτη ναυλαγοράς  ξηρού φορτίου µε Principal  

Components  Analysis  νευρωνικά δίκτυα 
 
 

 
 
Διάγραµµα 29: Πρόβλεψη του Δείκτη ναυλαγοράς ξηρού φορτίου µε νευρωνικά δίκτυα 

τύπου Principal Components  Analysis 
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ΠΟΡΕΙΑ  BDI  (µήνες µετά τον Ιούνιο 
του 2008) Επιτυχία 

Νευρωνικού 
δικτύου τύπου 

PCA 
 2 4 6 8 

G#";-µ2*= BDI 
  

 
  

B%=C3+12 PCA L+-%<)":>)  @":*9<)     
100% 

 
Πίνακας 13: Αξιολόγηση νευρωνικών δικτύων τύπου PCA 

 
!"#$%&'(µ)$)  "*+,&%-./  $01 Radial Basis Function (RBF) 1%2*013451 634$701  
Q*()  #/)$:$  14, #$%(-5"&0()*$" *$ µ75$ *+*%$'<)":& 5.&3µ$*$ *<)  F+F(µ7)<)  
F"$5*$9%<52,, +:#$/F+-52, :$"  +37'6(-  :$;>,  :$"  ("  *"µ7, #%=C3+12, '"$  *()  F+/:*2 
)$-3$'(%&,  82%(9 .(%*/(-  (BDI) 2, 4, 6 :$"  8 µ4)+, µ+*& *()  H(9)"( *(-  2008. Q*( 
F"&'%$µµ$ 30, $)*"#$%$C&33+*$" 2 #(%+/$ *<)  *"µ>)  #(-  #%=C3+1$) *$ )+-%<)":& F/:*-$  
µ+ *", #%$'µ$*":7,  *"µ7, *(-  BDI >5*+ )$  $8"(3('2;+/  (  5-':+:%" µ7)(,  *9#(,  )+-%<)":(9  
F":*9(- . A(  #(5(5*=  +#"*-6/$, *<)  RBF )+-%<)":>)  F":*9<)  +/)$" 50%, $.(9  #%=C3+1$) 
5<5*& *2)  *&52 '"$  2 $#= *", 4 #%(, #%=C3+12 *"µ7, *(-  F+/:*2 )$-3$'(%&,  82%(9 
.(%*/(-  (B/)$:$,  15).  
 

 
Πίνακας 14: Πρόβλεψη της τιµής του Δείκτη ναυλαγοράς  ξηρού φορτίου µε RBF  νευρωνικά 

δίκτυα 
 

 
 

Διάγραµµα 30: Πρόβλεψη του Δείκτη ναυλαγοράς ξηρού φορτίου µε νευρωνικά δίκτυα 
τύπου RBF 

BT!OPGUK  

M75( *+*%$'<)":= 5.&3µ$ BDI 
 

@+F(µ7)$ 
F"$5*$9%<52, 

@+F(µ7)$       
+:#$/F+-52, 

 

@+F(µ7)$       
+37'6(-  

 
A"µ4 B%=C3+12, 

2 µ4)+, µ+*& (I9'(-5*(,   08) 0.0039 0.035 0.1149 4,794 

4 µ4)+, µ+*& (!:*>C%"(,  08) 0.0044 0.0146 0.46 6,062 

6 µ4)+, µ+*& (@+:7µC%"(, 08) 0.0035 0.023 0.6 6,451 

8 µ4)+, µ+*& (V+C%(-&%"(, 09) 0.00515 0.0258 0.733 7,475 
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ΠΟΡΕΙΑ  BDI  (µήνες µετά τον Ιούνιο 
του 2008) Επιτυχία 

Νευρωνικού 
δικτύου τύπου 

RBF 
 2 4 6 8 

G#";-µ2*= BDI 
  

 
  

B%=C3+12 RBF L+-%<)":>)  @":*9<) 
    50% 

 
Πίνακας 15: Αξιολόγηση νευρωνικών δικτύων τύπου RBF 

 
 
!"#$%&'(µ)$)  "*+,&%-./  $01 Self Organizing Feature Map 1%2*013451 634$701  
Q*()  #/)$:$  16, #$%(-5"&0()*$" *$ µ75$ *+*%$'<)":& 5.&3µ$*$ *<)  F+F(µ7)<)  
F"$5*$9%<52,, +:#$/F+-52, :$"  +37'6(-  :$;>,  :$"  ("  *"µ7, #%=C3+12, '"$  *()  F+/:*2 
)$-3$'(%&,  82%(9 .(%*/(-  (BDI)  2, 4, 6 :$"  8 µ4)+, µ+*& *()  H(9)"( *(-  2008. Q*( 
F"&'%$µµ$ 31, $)*"#$%$C&33+*$" 2 #(%+/$ *<)  *"µ>)  #(-  #%=C3+1$) *$ )+-%<)":& F/:*-$  
µ+ *", #%$'µ$*":7,  *"µ7, *(-  BDI >5*+ )$  $8"(3('2;+/  (  5-':+:%" µ7)(,  *9#(,  )+-%<)":(9  
F":*9(- . A(  #(5(5*=  +#"*-6/$, *<)  Self Organizing Feature Map  )+-%<)":>)  F":*9<)  
+/)$" 100%, $.(9  #%=C3+1$) 5<5*& *2)  *&52 :$"  '"$  *", 4 #%(, #%=C3+12 *"µ7, *(-  F+/:*2 
)$-3$'(%&,  82%(9 .(%*/(-  (B/)$:$,  17).  
 

 
Πίνακας 16: Πρόβλεψη της τιµής του Δείκτη ναυλαγοράς  ξηρού φορτίου µε SOFM 

νευρωνικά δίκτυα 
 

 
Διάγραµµα 31: Πρόβλεψη του Δείκτη ναυλαγοράς ξηρού φορτίου µε νευρωνικά δίκτυα τύπου SOFM 

 

BT!OPGUK  

M75( *+*%$'<)":= 5.&3µ$ BDI 
 

@+F(µ7)$ 
F"$5*$9%<52, 

@+F(µ7)$       
+:#$/F+-52, 

 

@+F(µ7)$       
+37'6(-  

 
A"µ4 B%=C3+12, 

2 µ4)+, µ+*& (I9'(-5*(,   08) 0.0032 0.019 0.34 6,570 

4 µ4)+, µ+*& (!:*>C%"(,  08) 0.0059 0.0085 0.107 3,354 

6 µ4)+, µ+*& (@+:7µC%"(, 08) 0.0068 0.038 0.096 3,320 

8 µ4)+, µ+*& (V+C%(-&%"(, 09) 0.00431 0.03 0.586 6,781 
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ΠΟΡΕΙΑ  BDI  (µήνες µετά τον Ιούνιο 
του 2008) Επιτυχία 

Νευρωνικού 
δικτύου τύπου 
SOFM 

 2 4 6 8 

G#";-µ2*= BDI 
  

 
  

B%=C3+12 SOFM L+-%<)":>)  @":*9<) 
    

100% 

 
Πίνακας 17: Αξιολόγηση νευρωνικών δικτύων τύπου SOFM 

 
I#=  *2)  #$%$#&)< $)&3-52 +8&'+*$" *(  5- µ#7%$5µ$ =*" =3(" ("  *9#(" )+-%<)":>)  
F":*9<) , #32) *<)  generalized feedforward F":*9<) , #%=C3+1$) &µ+52 #*>52 *(-  F+/:*2 
)$-3$'(%&,  82%(9 .(%*/(-  BDI. A$ generalized feedforward F/:*-$ , #%=C3+1$) &)(F(  
*(-  BDI 2 µ4)+,  µ+*& *()  H(9)"( *(-  2008 :$"  µ+*& $#=*(µ2 #*>52. B$%&3323$, *$ 
Modular )+-%<)":& F/:*-$  µ+ *(  +3&6"5*( µ75( *+*%$'<)":= 5.&3µ$ 5*$ F+F(µ7)$ 
F"$5*$9%<52, :$;>,  :$"  *$ )+-%<)":& F/:*-$  *9#(-  PCA :$"  Self-Organizing #%=C3+1$) 
µ+ #(5(5*=  +#"*-6/$, 100% *2)  #(%+/$ *<)  *"µ>)  *(-  BDI '"$  (3=:32%2 *2)  -#= +87*$52 
#+%/(F(. A$ Generalized feedforward )+-%<)":& F/:*-$  #%=C3+1$) *2)  *&52 *(-  -#= 
+87*$52 F+/:*2 µ+ #(5(5*=  +#"*-6/$, 75% +)> *$ RBF )+-%<)":& F/:*-$  :$"  *$ Modular 
)+-%<)":& F/:*-$ , µ+ +3&6"5*( µ75( *+*%$'<)":=  5.&3µ$ 5*$ F+F(µ7)$ +:#$/F+-52,, 
#%=C3+1$) *2)  *&52 *(-  F+/:*2 µ+ #(5(5*=  +#"*-6/$, 50%.   
 

4.5 ΣΥΜΠΕΡΑΣΜΑΤΑ 
 
K F"$F":$5/$ #(-  $:(3(-;4;2:+  5*2)  #%(5#&;+"$ #%=C3+12, *2,  #(%+/$, *(-  F+/:*2 
)$-3$'(%&,  82%(9 .(%*/(-  '"$  6%()":= (%/0()*$ 6 µ2)>)  C$5/5*2:+ 5*$ )+-%<)":& 
F/:*-$  *9#(-  Modular, Generalized feedforward, Principal Components Analysis, Radial 
Basis Function :$"  Self Organizing Feature Maps. K *%(.(F(5/$  *<)  )+-%<)":>)  F":*9<)  
µ+ *(-,  #$%&'()*+, #(-  +#"376;2:$) <,  -#(14."("  '"$  F"+%+9)252 *2,  #";$)4,  +#"%%(4, 
#(-  76(-)  #&)< 5*()  -#= +87*$52 F+/:*2, #%$'µ$*(#("4;2:+  µ+ 3 F"$.(%+*":(9, *%=#(-,. 
 
1) G#"376;2:$) ("  µ+*$C32*7, #(-  #$%(-5/$5$) 5-567*"52 µ+'$39*+%2 *(-  0,45 µ+ *", 
6%()(5+"%7, *(-  F+/:*2 )$-3$'(%&,  82%(9 .(%*/(-  -#= #%=C3+12 (BDI 2, 4, 6, :$"  8 
µ2)>)  µ+*& *()  H(9)"( *(-  2008). A$ )+-%<)":& F/:*-$  #(-  *%(.(F(*4;2:$)  µ+ *(-,  
#$%&'()*+, #(-  #32%(9) $-*= *(  :%"*4%"( 4*$) *$ modular )+-%<)":& F/:*-$  µ+ $/$:  
1,2,3,4,6,7,8,9,10,11,16,17,18,19,20,21,22,23,30,31,32,33,34,35,43,44,45,48.  
 
2) J+ *$*(#/5*2:$)  6%()":& ("  µ+*$C32*7, #(-  +#"376;2:$) 5*(  1(  C4µ$ (5-567*"52 > 
0,45), #%(:+"µ7)(-  )$  +#"*+-6;+/ -123=*+%2 5-567*"52 (cross correlation) *<)  
µ+*$C32*>) µ+ *", #%(, #%=C3+12 6%()(5+"%7, (BDI+2, BDI+4, BDI+6, BDI+8). 
G34.;25$)  -#=12 µ=)(  ("  $%)2*":7,  6%()":7, -5*+%45+",. A$ )+-%<)":& F/:*-$  #(-  
*%(.(F(*4;2:$)  µ+ *(-,  #$%&'()*+, #(-  #32%(9) $-*= *(  :%"*4%"( 4*$) *$ modular 
)+-%<)":& F/:*-$  µ+ $/$: 12,13,14,15,26,27,28,29,39,40,41,42,52,53,54,55. 
 
3) R%25"µ(#("4;2:$)  =3+, ("  µ+*$C32*7, #(-  +/6$µ+ +#"378+" +8 $%64, '"$  *2)  *%(.(F(5/$  
*<)  )+-%<)":>)  F":*9<)  $.4)()*$,  *$ *+3+-*$/$ )$  :%/)(-)  *2 5#(-F$"=*2*$ :&;+  
#$%&'()*$ 6<%"5*& 5*2)  F"$µ=%.<52 *2,  *&52, *(-  F+/:*2 )$-3$'(%&,  82%(9 .(%*/(- . 
A$ )+-%<)":& F/:*-$  #(-  *%(.(F(*4;2:$)  µ+ *(-,  #$%&'()*+, #(-  #32%(9) $-*= *(  
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:%"*4%"( 4*$) *$ )+-%<)":& *9#(-  Generalized Feedforward, PCA, Radial Basis Function, 
Self-organizing feature Map :$"  Modular µ+ $/$: 5,17,24,25,36,37,38,46,47,49,50,51. 
 
A$ )+-%<)":& F/:*-$  #%=C3+1$), :$"  5*", *%+", #+%"#*>5+",, *2)  &µ+52 #*>52 *2,  *"µ4,  
*(-  BDI. E5*=5( , (  *%/*(, *%=#(, *%(.(F(5/$,  *(-  +#"#7F(- +"5=F(- $#7F<5+ *$ 
:$39*+%$ $#(*+375µ$*$ #%=C3+12,. !  *%=#(, $-*=,  *%(.(F(5/$,  *<)  5-5*2µ&*<) 
6%25"µ(#("4;2:+  5+ =3(-,  *(-,  *9#(-,  *<)  )+-%<)":>)  F":*9<)  :$"  #+%"73$C+ *(  59)(3(  
*<)  #$%$'=)*<), $.4)()*$,  *$ /F"$ *$ )+-%<)":& F/:*-$  )$  :%/)(-)  #("+, µ+*$C32*7, ;$  
7#%+#+ )$  $#(:3+"5*(9)  :$"  #("+, )$  32.;(9)  -#=12. 
  
I8/0+" )$  52µ+"<;+/ =*" *$ Modular )+-%<)":& F/:*-$  #(-  *%(.(F(*4;2:$)  59µ.<)$  µ+ 
*()  F+9*+%( *%=#(, +.$%µ=0()*$,  :&#("$  6%()":4 -5*7%252 5+ $%:+*7, µ+*$C32*7,, 
#%=C3+1$) #"( $#=*(µ2 µ+*$C(34 $#= $-*4  #(-  *+3":& #%$'µ$*(#("4;2:+  *()  I9'(-5*(  
*(-  2008. A(  $#(*73+5µ$ $-*=, $)  :$"  -#+%C(3":=, ;$  µ#(%(95+ )$  +:32.;+/  <,  
#%(+"F(#(/252 '"$  *2)  -#7%µ+*%2 #*>52 *(-  F+/:*2 )$-3$'(%&,  82%(9 .(%*/(-  #(-  
*+3":& 5-)*+375*2:+.  
 
B$%$:&*< #$%(-5"&0()*$" ("  µ+*$C32*7, #(-  +#73+8$) *+3":& *$ )+-%<)":& F/:*-$  #(-  
#$%(-5/$5$) µ":%=*+%( 5.&3µ$ 5*$ F+F(µ7)$ +37'6(-  (testing data). J+  &33$ 3='"$, 
#$%(-5"&0()*$" ("  µ+*$C32*7, #(-  +#"376*2:$) $#= *$ )+-%<)":& F/:*-$  #(-  7:$)$)  *", 
#"( $:%"C+/, #%(C371+", :$"  F"$:%/)()*$" $)&3('$  µ+ *()  χρονικό ορίζοντα *2,  
#%=C3+12, :$"  τον τρόπο τροφοδοσίας *(-  )+-%<)":(9  F":*9(- . 
 
8*+,&%-.  $./  $3µ9/  $#2 BDI  2 µ91%/ µ%$: $#1 ;#713# $#2 2008  
 
1(,  *%=#(, *%(.(F(5/$,  F+F(µ7)<)  (JLL  $/$ 6): 

1. BDI  
2. H5(*"µ/$ +"F":>) *%$C26*":>) F":$"<µ&*<) 5+ 56752 µ+ *(  $ (SDR vs $) 
3. B$':=5 µ"$ µ+*$C(34 5*=3(-  #3(/<)  82%(9 .(%*/(-  (World dry bulk fleet 

difference) 
4. A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax (Panamax scrap value) 

 
2(,  *%=#(, *%(.(F(5/$,  F+F(µ7)<)  (JLL  $/$ 14): 

1. J2)"$/$  µ+*$C(34 µ75(-  :=5*(-,  )$-#4'252,  )+=*+-:*(-  #3(/(-  (Average 
newbuilding cost difference)  

2. A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax (Panamax scrap value) 
 

3(,  *%=#(, *%(.(F(5/$,  F+F(µ7)<)  (RBF): 
1. I"*45+",  I)7%'<)  (jobless claims) 
2. @+/:*2, ISM Mfg (ISM Mfg Index) 
3. D$*$)$3<*":4  +µ#"5*(59)2 (Consumer confidence) 
4. I#(;7 µ$*$ #+*%+3$/(- 5+ 6"3. C$%73"$ (EIA Petroleum Report) 
5. B$':=5 µ"$ #$%$'<'4 6&3-C$ (World steel production) 
6. @+/:*2, µ+*$C32*=*2*$, (VIX) 
7. I:$;&%"5*(  +'6>%"( #%(X=) (GDP) 
8. H5(*"µ/$ +"F":>) *%$C26*":>) F":$"<µ&*<) 5+ 56752 µ+ *(  $ (SDR vs $) 
9. B$':=5 µ"$ µ+*$C(34 5*=3(-  #3(/<)  82%(9 .(%*/(-  (World dry bulk fleet 

difference)  
10. J2)"$/$  µ+*$C(34 µ75(-  :=5*(-,  )$-#4'252,  )+=*+-:*(-  #3(/(-  (Average 

newbuilding cost difference) 
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B$%$*2%+/*$" =*" ("  #"( 52µ$)*":(/  #$%&'()*+, #(-  F"$F%$µ&*"5$) :$;(%"5*":=  %=3( '"$  
*2)  #%=C3+12 *2,  *"µ4,  *(-  BDI *()  I9'(-5*(  *(-  2008  :$"  5*", *%+", #+%"#*>5+", +/)$" 
("  +84,:  
 

• B$':=5 µ"$ µ+*$C(34 5*=3(-  #3(/<)  82%(9 .(%*/(-  
• A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax  
• J2)"$/$  µ+*$C(34 µ75(-  :=5*(-,  )$-#4'252,  )+=*+-:*(-  #3(/(- .      

 
8*+,&%-.  $./  $3µ9/  $#2 BDI  4 µ91%/ µ%$: $#1 ;#713# $#2 2008  
 
1(,  *%=#(, *%(.(F(5/$,  F+F(µ7)<)  (JLL  $/$ 20): 

1. BDI 
2. @+/:*2, *"µ>)  :$*$)$3<*4  (CPI) 
3. A%76(-5$ *"µ4 6%-5(9 $)& (-''"&  (Spot price of gold) 
4. B$':=5 µ"(,  6%2µ$*"5*2%"$:=, F+/:*2, (MSCI World stock index) 
5. A%76(-5$ *"µ4 6$3:(9  (Spot price of copper) 
6. H5(*"µ/$ +"F":>) *%$C26*":>) F":$"<µ&*<) 5+ 56752 µ+ *(  $ (SDR vs $) 
7. J2)"$/$  µ+*$C(34 µ75(-  :=5*(-,  )$-#4'252,  )+=*+-:*(-  #3(/(-  (Average 

newbuilding cost difference) 
8. A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax (Panamax scrap value) 

 
2(,  *%=#(, *%(.(F(5/$,  F+F(µ7)<)  (JLL  $/$ 28): 

1. A%76(-5$ *"µ4 6%-5(9 $)& (-''"&  (Spot price of gold) 
2. @+/:*2, *"µ>)  #$%$'<'(9  (PPI) 
3. I #(;7 µ$*$ #+*%+3$/(- 5+ 6"3. C$%73"$ (EIA Petroleum Report) 
4. A%76(-5$ *"µ4 6$3:(9  (Spot price of copper) 
5. H5(*"µ/$ +"F":>) *%$C26*":>) F":$"<µ&*<) 5+ 56752 µ+ *(  $ (SDR vs $) 
6. B$':=5 µ"$ µ+*$C(34 5*=3(-  #3(/<)  82%(9 .(%*/(-  (World dry bulk fleet 

difference)  
7. A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax (Panamax scrap value) 

 
3(,  *%=#(, *%(.(F(5/$,  F+F(µ7)<)  (Self-organizing Feature Map): 

1. BDI 
2. I"*45+",  I)7%'<)  (jobless claims) 
3. @+/:*2, *"µ>)  :$*$)$3<*4  (CPI) 
4. D$*$)$3<*":4  #/5*2 (Consumer credit) 
5. @+/:*2, *"µ>)  #$%$'<'(9  (PPI) 
6. I#(;7 µ$*$ #+*%+3$/(- 5+ 6"3. C$%73"$ (EIA Petroleum Report) 
7. B$':=5 µ"$ #$%$'<'4 6&3-C$ (World steel production) 
8. O"(µ26$)":7, #$%$''+3/+, (Factory orders) 
9. B%(5<#":4 :$*$)$3<*":4  F$#&)2 (PCE) 
10. R%2µ$*"5*2%"$:=, @+/:*2, S&P500 
11. B$':=5 µ"(,  6%2µ$*"5*2%"$:=, F+/:*2, (MSCI World stock index) 
12. A%76(-5$ *"µ4 6$3:(9  (Spot price of copper) 
13. H5(*"µ/$ +"F":>) *%$C26*":>) F":$"<µ&*<) 5+ 56752 µ+ *(  $ (SDR vs $) 
14. B$':=5 µ"$ µ+*$C(34 5*=3(-  #3(/<)  82%(9 .(%*/(-  (World dry bulk fleet 

difference)  
15. A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax (Panamax scrap value) 
16. A"µ4 6-µ2)2,  6%()()$-3<52,  #3(/(-  65000 *=)<)  <.73"µ(-  .(%*/(-  (6 month 

timecharter rate for 65000 ton DWT ship) 
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B$%$*2%+/*$" =*" ("  #"( 52µ$)*":(/  #$%&'()*+, #(-  F"$F%$µ&*"5$) :$;(%"5*":=  %=3( '"$  
*2)  #%=C3+12 *2,  *"µ4,  *(-  BDI *()  !:*>C%"(  *(-  2008  :$"  5*", *%+", #+%"#*>5+", +/)$" 
("  +84,:  

• BDI 4 µ4)+, )<%/*+%$, @+/:*2, *"µ>)  :$*$)$3<*4  
• A%76(-5$ *"µ4 6%-5(9 $)& (-''"&  
• B$':=5 µ"(,  6%2µ$*"5*2%"$:=, F+/:*2, 
• H5(*"µ/$ +"F":>) *%$C26*":>) F":$"<µ&*<) 5+ 56752 µ+ *(  US$ 
• A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax 
• @+/:*2, *"µ>)  #$%$'<'(9  
• I#(;7 µ$*$ #+*%+3$/(- 5+ 6"3. C$%73"$ 
• A%76(-5$ *"µ4 6$3:(9  
• B$':=5 µ"$ µ+*$C(34 5*=3(-  #3(/<)  82%(9 .(%*/(- . 

 
8*+,&%-.  $./  $3µ9/  $#2 BDI  6 µ91%/ µ%$: $#1 ;#713# $#2 2008  
 
1(,  *%=#(, *%(.(F(5/$,  F+F(µ7)<)  (JLL  $/$ 33): 

1. @+/:*2, *"µ>)  :$*$)$3<*4  (CPI) 
2. @+/:*2, *"µ>)  #$%$'<'(9  (PPI) 
3. B$':=5 µ"$ µ+*$C(34 5*=3(-  #3(/<)  82%(9 .(%*/(-  (World dry bulk fleet 

difference)  
4. A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax (Panamax scrap value) 

 
2(,  *%=#(, *%(.(F(5/$,  F+F(µ7)<)  (JLL  $/$ 40): 

1. @+/:*2,  *"µ>)  :$*$)$3<*4  (CPI) 
2. A%76(-5$ *"µ4 6%-5(9 $)& (-''"&  (Spot price of gold) 
3. @+/:*2, *"µ>)  #$%$'<'(9  (PPI) 
4. B$':=5 µ"$ #$%$'<'4 6&3-C$ (World steel production) 
5. B$':=5 µ"$ µ+*$C(34 5*=3(-  #3(/<)  82%(9 .(%*/(-  (World dry bulk fleet 

difference)  
6. A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax (Panamax scrap value) 

 
3(,  *%=#(, *%(.(F(5/$,  F+F(µ7)<)  (Self-organizing Feature Map): 

1. BDI 
2. @+/:*2, *"µ>)  :$*$)$3<*4  (CPI) 
3. A%76(-5$ *"µ4 6%-5(9 $)& (-''"&  (Spot price of gold) 
4. @+/:*2, ISM Mfg (ISM Mfg Index) 
5. D$*$)$3<*":4  +µ#"5*(59)2 (Consumer confidence) 
6. D$*$)$3<*":4  #/5*2 (Consumer credit) 
7. @+/:*2, *"µ>)  #$%$'<'(9  (PPI) 
8. I#(;7 µ$*$ #+*%+3$/(- 5+ 6"3. C$%73"$ (EIA Petroleum Report) 
9. @+/:*2, µ+*$C32*=*2*$, (VIX) 
10. O"(µ26$)":7, #$%$''+3/+, (Factory orders) 
11. B%(5<#":4 :$*$)$3<*":4  F$#&)2 (PCE) 
12. R%2µ$*"5*2%"$:=, @+/:*2, S&P500 
13. B$':=5 µ"(,  6%2µ$*"5*2%"$:=, F+/:*2, (MSCI World stock index) 
14. A%76(-5$ *"µ4 6$3:(9  (Spot price of copper) 
15. H5(*"µ/$ +"F":>) *%$C26*":>) F":$"<µ&*<) 5+ 56752 µ+ *(  $ (SDR vs $) 
16. B$':=5 µ"$ µ+*$C(34 5*=3(-  #3(/<)  82%(9 .(%*/(-  (World dry bulk fleet 

difference)  
17. A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax (Panamax scrap value) 
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B$%$*2%+/*$" =*" ("  #"( 52µ$)*":(/  #$%&'()*+, #(-  F"$F%$µ&*"5$) :$;(%"5*":=  %=3( '"$  
*2)  #%=C3+12 *2,  *"µ4,  *(-  BDI *()  @+:7µC%"( *(-  2008  :$"  5*", *%+", #+%"#*>5+", +/)$" 
("  +84,:  

• @+/:*2, *"µ>)  :$*$)$3<*4  
• A%76(-5$ *"µ4 6%-5(9 $)& (-''"&  
• A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax 
• @+/:*2, *"µ>)  #$%$'<'(9  
• I#(;7 µ$*$ #+*%+3$/(- 5+ 6"3. C$%73"$ 
• A%76(-5$ *"µ4 6$3:(9  
• B$':=5 µ"$ µ+*$C(34 5*=3(-  #3(/<)  82%(9 .(%*/(- . 

 
8*+,&%-.  $./  $3µ9/  $#2 BDI  8 µ91%/ µ%$: $#1 ;#713# $#2 2008 
 
1(,  *%=#(, *%(.(F(5/$,  F+F(µ7)<)  (JLL  $/$ 43): 

1. @+/:*2, *"µ>)  :$*$)$3<*4  (CPI) 
2. A%76(-5$ *"µ4 6%-5(9 $)& (-''"&  (Spot price of gold) 
3. I#(;7 µ$*$ #+*%+3$/(- 5+ 6"3. C$%73"$ (EIA Petroleum Report) 
4. H5(*"µ/$ +"F":>) *%$C26*":>) F":$"<µ&*<) 5+ 56752 µ+ *(  $ (SDR vs $) 
5. B$':=5 µ"$ µ+*$C(34 5*=3(-  #3(/<)  82%(9 .(%*/(-  (World dry bulk fleet 

difference)  
6. A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax (Panamax scrap value) 
7. A"µ4 6 µ2)2,  6%()()$-3<52,  #3(/(-  65000 *=)<)  <. 73"µ(-  .(%*/(-  (6 month 

timecharter rate for 65000 ton DWT ship) 
 
2(,  *%=#(, *%(.(F(5/$,  F+F(µ7)<)  (JLL  $/$ 54): 

1. @+/:*2, *"µ>)  :$*$)$3<*4  (CPI) 
2. D$*$)$3<*":4  #/5*2 (Consumer credit) 
3. B$':=5 µ"(,  6%2µ$*"5*2%"$:=, F+/:*2, (MSCI World stock index) 
4. H5(*"µ/$ +"F":>)  *%$C26*":>) F":$"<µ&*<) 5+ 56752 µ+ *(  $ (SDR vs $) 
5. A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax (Panamax scrap value) 

 
3(,  *%=#(, *%(.(F(5/$,  F+F(µ7)<)  (Self-organizing Feature Map): 

1. @+/:*2, *"µ>)  :$*$)$3<*4  (CPI) 
2. @+/:*2, ISM Mfg (ISM Mfg Index) 
3. B$':=5 µ"$ #$%$'<'4 6&3-C$ (World steel production) 
4. B$':=5 µ"(,  6%2µ$*"5*2%"$:=, F+/:*2, (MSCI World stock index) 
5. H5(*"µ/$ +"F":>) *%$C26*":>) F":$"<µ&*<) 5+ 56752 µ+ *(  $ (SDR vs $) 
6. A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax (Panamax scrap value) 
7. A"µ4 6 µ2)2,  6%()()$-3<52,  #3(/(-  65000 *=)<)  <.73"µ(-  .(%*/(-  (6 month 

timecharter rate for 65000 ton DWT ship) 
 
B$%$*2%+/*$" =*" ("  #"( 52µ$)*":(/  #$%&'()*+, #(-  F"$F%$µ&*"5$) :$;(%"5*":=  %=3( '"$  
*2)  #%=C3+12 *2,  *"µ4,  *(-  BDI *()  H$)(-&%"( *(-  2009  :$"  5*", *%+", #+%"#*>5+", +/)$" 
("  +84,:  

• @+/:*2, *"µ>)  :$*$)$3<*4  
• H5(*"µ/$ +"F":>) *%$C26*":>)  F":$"<µ&*<) 5+ 56752 µ+ *(  US$ 
• A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax 
• A"µ4 6 µ2)2,  6%()()$-3<52,  #3(/(-  65000 *=)<)  <.73"µ(-  .(%*/(-  
• B$':=5 µ"(,  6%2µ$*"5*2%"$:=, F+/:*2,. 
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Q-µ#+%$5µ$*":&: 
 

• A$ Modular )+-%<)":& F/:*-$  µ+ *(  +3&6"5*( µ75( *+*%$'<)":= 5.&3µ$ 5*$ 
F+F(µ7)$ +:#$/F+-52,, *$ RBF :$"  *$ Self-organizing )+-%<)":& F/:*-$  
#%=C3+1$) *2)  &µ+52 #*>52 *(-  F+/:*2 BDI, #%(5+''/0()*$,  $%:+*& *2)  $#=*(µ2 
$%)2*":4 :3/52  *2,  6%()(5+"%&,.  

• A$ )+-%<)":& F/:*-$  *9#(-  PCA #%=C3+1$) *2)  &µ+52 µ+/<52 *2,  *"µ4,  *(-  
F+/:*2, 6<%/, =µ<,  )$  #%(5+''/0(-)  $%:+*& *(  µ7'+;(,  *2,  #*>52, . 

• A$ )+-%<)":& F/:*-$  *9#(-  Generalized feedforward #%=C3+1$) µ"$ #*>52 5*2 
*"µ4 *(-  BDI 4 µ4)+, µ+*& *()  H(9)"( *(-  2008. 

• A$ Modular )+-%<)":& F/:*-$  #(-  *%(.(F(*4;2:$)  µ+ 5*("6+/$ 59µ.<)$  µ+ *()  
1(  *%=#( (5-567*"52 > 0,45) #%$'µ$*(#("(9)  ":$)(#("2*":4  #%=C3+12, 6<%/, 
=µ<,  $-*4  )$  6$%$:*2%/0+*$" $#= *2)  $#$"*(9µ+)2 $:%/C+"$.   

• K *%(.(F(5/$  *<)  F+F(µ7)<)  59µ.<)$  µ+ µ+'"5*(#(/ 252 *2,  5-567*"52, $-*>)  
µ+ *2)  #%(, #%=C3+12 µ+*$C32*4 µ+ 6%()":4 µ+*$*=#"52 (2(  *%=#(,)  $#7F<5+ *$ 
:$39*+%$ $#(*+375µ$*$ $)$.(%":&  µ+ *2)  +873"82 *<)  *"µ>)  *(-  F+/:*2 BDI.  

• K *%(.(F(5/$  *<)  F+F(µ7)<)  59µ.<)$  µ+ *()  3(  *%=#(, =#(-  =3(" ("  #$%&'()*+, 
+"57%6()*$" 5*(  +#/#+F( +"5=F(- *<)  )+-%<)":>)  F":*9<) , (F4'25+ 5*2)  
#%=C3+12 *2,  #*>52,  *(-  F+/:*2, $)  :$"  *(  $#(*73+5µ$ F+) -#4%8+ ":$)(#("2*":=  
$#= #3+-%&, $:%/C+"$,.     

• A$ *+6)2*& )+-%<)":& F/:*-$  µ+ *(  6$µ23=*+%( µ75( *+*%$'<)":= 5.&3µ$ #(-  
#%=C3+1$) $:%"C75*+%$ *2 *"µ4 *(-  BDI '"$  *()  I9'(-5*(  *(-  2008 
6%25"µ(#(/25$)  :-%/<,  )$-*"3"$:7,  µ+*$C32*7, (A"µ4 F"&3-52, #3(/(-  *9#(-  
Panamax, B$':=5 µ"$ µ+*$C(34 5*=3(-  #3(/<)  82%(9 .(%*/(- ,  J2)"$/$  
µ+*$C(34 µ75(-  :=5*(-,  )$-#4'252,  )+=*+-:*(-  #3(/(- ). 

• A$ *+6)2*& )+-%<)":& F/:*-$  µ+ *(  6$µ23=*+%( µ75( *+*%$'<)":= 5.&3µ$ #(-  
#%=C3+1$) $:%"C75*+%$ *2 *"µ4 *(-  BDI '"$  *()  !:*>C%"(  :$"  @+:7µC%"( *(-  
2008 6%25"µ(#(/25$)  :-%/<,  µ$:%((":()( µ":7,  µ+*$C32*7,. I8/0+" )$  52µ+"<;+/ 
=*" 2 +873"82 *<)  µ$:%((":()( µ":>)  $-*>)  µ+*$C32*>)  #$%$:(3(-;+/*$" 
5*$;+%& C&5+" 5-':+:%" µ7)(-  6%()(F"$'%&µµ$*(,  F/)()*$,  *2 F-)$*=*2*$ 5+ 
+#"6+"%2µ$*/+, )$  3$µC&)(-)  7':$"%$ 52µ$)*":7,  $#(.&5+", .   

• A$ *+6)2*& )+-%<)":& F/:*-$  µ+ *(  6$µ23=*+%( µ75( *+*%$'<)":= 5.&3µ$ #(-  
#%=C3+1$) $:%"C75*+%$ *2)  *"µ4 *(-  BDI '"$  *()  V+C%(-&%"( *(-  2009 
6%25"µ(#(/25$)  *=5(  )$-*"3"$:7,  =5( :$"  µ$:%((":()( µ":7,  µ+*$C32*7,. 
(@+/:*2, A"µ>)  D$*$)$3<*4, @+/:*2, A"µ>)  B$%$'<'(9 , B$':=5 µ"$ µ+*$C(34 
5*=3(-  #3(/<)  82%(9 .(%*/(- , A"µ4 F"&3-52, #3(/(-  *9#(-  Panamax, A%76(-5$ 
*"µ4 6%-5(9 $)& (-''"& ).    

• K 5-)+"5.(%& *<)  *+6)2*>) )+-%<)":>)  F":*9<)  $#(F+/6;2:+ "F"$/*+%$ 
52µ$)*":4  :$;>,  $#(:&3-1$)  *(-,  #$%&'()*+, µ+ 52µ$)*":4  +#/F%$52 5*2 
F"$µ=%.<52 *2,  +873"82, *(-  F+/:*2 BDI. !"  +µ#3+:=µ+)(" µ+ *()  )$-*"3"$:=  
:3&F( µ#(%(9) )$  #$%$:(3(-;(9)  :$;2 µ+%")& $-*(9,  *(-,  #$%&'()*+, :$"  )$  
3$µC&)(-)  5-)+*7,  $#(.&5+",  76()*$,  <,  ')> µ()$  *2)  "5*(%":=*2*$ :&;+  F+/:*2, 
:$;>,  :$"  *", $)$µ+)=µ+)+, *"µ7, (consensus) #(-  F2µ(5"+9()*$" :&;+  .(%& #%") 
*2)  $)$:(/)<52  *2,  #%$'µ$*":4,  *"µ4,  *(-  F+/:*2 :$"  $)*$)$:3(9)  *2)  $/5;252 
*2,  +-%9*+%2, +#"6+"%2µ$*":4,  :(")=*2*$, . 
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5. ΕΚΤΙΜΗΣΗ ΤΟΥ ΡΙΣΚΟΥ ΤΗΣ ΝΑΥΤΙΛΙΑΚΗΣ ΑΓΟΡΑΣ ΜΕ 
ΧΡΗΣΗ ΠΡΟΣΟΜΟΙΩΣΗΣ ΤΗΣ ΝΑΥΛΑΓΟΡΑΣ  

5.1 ΠΕΡΙΓΡΑΦΗ ΠΡΟΣΟΜΟΙΩΣΗΣ ΝΑΥΛΑΓΟΡΑΣ 
 
K *+6)":4 #%(5(µ(/<52,  *2,  )$-3$'(%&,  +/)$" 6%45"µ2 +"F":& '"$  *()  )$-*"3"$:=  :3&F( 
:$"  +.$%µ=0+*$" µ+ 5:(#=  *2)  $8"=#"5*2 #%=C3+12 *<)  *&5+<) *2,  )$-*"3"$:4,  $'(%&,. 
A(  #%>*( 5*&F"( $-*(9  *(-  +/F(-,  #%(5(µ(/<52,  #+%"3$µC&)+" *()  (%"5µ= *(-  
5-5*4µ$*(,  :$"  *<)  µ+*$C32*>) #(-  #%=:+"*$" )$  #%(5(µ("<;(9) . GF> +/)$" 52µ$)*":4  
2 $)&3-52 *(-  5-5*4µ$*(,  :$;=*"  #%7#+" )$  +#"*+-6;+/ 2 *73+"$ ')>52  *(-  #+%"C&33()*(, 
#(-  ;$  +8+*$5;+/. G#=µ+)(  C4µ$ +/)$" 2 :$*$5:+-4  µ()*73(-  ":$)(9  )$  #%(5(µ("&5+" *2)  
#%$'µ$*":4  $'(%&. K µ+;(F(3('/$  6%25"µ(#("+/ *+6)2*& )+-%<)":& F/:*-$  (Artificial 
Neural Networks - ILL ) #(-  #%$:*":& +#"*-'6&)(-)  *2 3+'=µ+)2 «#%(57''"52 
5-)&%*252,» F2µ"(-%'>)*$,  5675+", µ+*$89 *(-  F"$)95µ$*(,  +"5=F(- :$"  *(-  +#";-µ2*(9  
$#(*+375µ$*(, . A$ ILL s (A+6)2*& L+-%<)":& @/:*-$) +)F+/:)-)*$"  '"$  *2)  $)&3-52 µ2 
5*$*":>)  :$"  µ2 '%$µµ":>)  6%()(5+"%>). G#":+)*%>)()*$,  5*2)  µ()*+3(#(/252  *2,  
$'(%&, ('"$  #$%&F+"'µ$ *2,  )$-3$'(%&,  *<)  #+*%+3$"(.=%<)) :$"  5+ 59':%"52 µ+ &33+, 
µ+;=F(-, , =#<, *$ '%$µµ":& $-*( %-;µ"0=µ+)$ µ()*73$, *$ )+-%<)":& F/:*-$  76(-)  
$#(F+"6;+/ *(-3&6"5*()  +8/5(- $:%"C4, +)> 5+ #(337, #+%"#*>5+", #$%(-5"&0(-) 
+)*-#<5"$:&  $#(*+375µ$*$. !"  #";$)7,  +8<*+%":7, F"+'7%5+", *(-  5-5*4µ$*(,  +"5&'()*$" 
5*(  µ()*73(  µ+ 6%452 µ()*73<)  *2,  ( µ&F$, '+)":+- µ7)<)  $-*(#$3")F%(µ(9µ+)<)  
µ()*73<)  (GARCH - Generalized AutoRegressive Conditional Heteroskedasticity). 
 

5.2 ΕΦΑΡΜΟΓΗ ΤΗΣ ΜΕΘΟΔΟΥ ΣΤΗ ΝΑΥΤΙΛΙΑΚΗ ΑΓΟΡΑ 
 
K $)&3-52 *(-  5-5*4µ$*(,  7F+"8+ =*" ("  $)+8&%*2*+, µ+*$C32*7, µ#(%(9) )$  
F"$6<%"5*(9) 5+ F-(  C$5":7, :$*2'(%/+, : K #%>*2 $.(%& µ+*$C32*7, 56+*":7, µ+ *2 
04*252 '"$  µ+*$.(%":= 7%'( :$"  2 F+9*+%2 µ+ +:+/)+, #(-  56+*/0()*$" µ+ *2)  #%(5.(%& 
*()&0 #3(/<) . Q*( 564µ$ 25 .$/)+*$"  (  µ26$)"5µ=,  :$;(%"5µ(9  *<)  *"µ>)  *<)  )$93<)  
5*(  )$-*"3"$:=  595*2µ$.  
 
G/)$" #(39 52µ$)*":=  )$  F"+%+-)2;(9) ("  ( µ&F+, µ+*$C32*>) #(-  $#+":()/0()*$"  5*(  
#$%$#&)< 564µ$, :$;>,  :$;(%/0(-)  *(  91(,  *<)  )$93<)  <,  $#(*73+5µ$ *(-  "5(0-'/(-  
µ+*$89 #%(5.(%&, :$"  04*252,. J+%":7, $#= *", µ+*$C32*7, #(-  6%25"µ(#("4;2:$)  5*2 
µ()*+3(#(/252  *2,  $'(%&, +/)$" ("  +84,: 
 

• A"µ7, )$93<)  
• G)+%'=, 5*=3(,  
• Y4*252 µ+*$.(%":(9  7%'(- 5*2)  5-':+:%" µ7)2 #+%"(64  
• L7+, #$%$''+3/+, #3(/<)  
• @"$395+", #3(/<)  
• B$%(#3"5µ7)$ #3(/$ :3# .  
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Σχήµα 25:  Σχηµατική προσέγγιση του µηχανισµού διαµόρφωσης των ναύλων 
 
J+  C&52 *2)  :%/52 +"F":>) :$"  6%25"µ(#(">)*$,  :$*&3323$ 5*$*"5*":& +%'$3+/$ '"$  *2 
µ7*%252 *2,  $3323+#/F%$52,, $33& :$"  *2)  $#(.-'4  #(3- 5- ' '%$µµ":=*2*$, , 
:$*$5:+-&5*2:+  *(  F"&)-5µ$ +"5=F(-. Q*()  #/)$:$  18 .$/)+*$"  *(  F"&)-5µ$ +"5$'<'4,  
'"$  *2)  #%(5(µ(/<52  *<)  +#=µ+)<)  *%">) µ2)>)  '"$  )$93$ *<)  Very Large Crude 
Carriers (VLCC) C&5+" *2,  F"+;)(9,  :3/ µ$:$,  World Scale (WS) '"$  *2 F"$F%(µ4 T$, 
A$)(9%$ – T=*+%)*$µ, :$;>,  :$"  (  $)*/5*("6(,  5-)*+3+5*4, F"$:9µ$)52,  #32;<%"5µ(9  
(Variance Inflation Factor - VIF). A(  F"&)-5µ$ +"5=F(- $#(*+3+/*$" $#= 8 µ+*$C32*7,: 
 
 
 

!1%<:*$.$.  µ%$),&.$9 VIF  
A"µ4 #+*%+3$/(-  2.858 
VLCC #%(5.(%&  4.213 
OBO #%(5.(%&  6.260 
VLCC *"µ4 F"&3-52,  1.946 
VLCC WS )$93$   3.727 
OPEC #$%$'<'4  4.148 
OPECDIF_3 (B(5(5*"$/$  
F"$.(%& µ+*& *%+/, µ4)+,) 

1.104 

@HIHAKQHI *"µ>)  #+*%+3$/(- 4.941 
 
Πίνακας 18: Διάνυσµα εισόδου για µοντέλο επόµενων τριών µηνών 
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G.$%µ=0()*$,  *2)  /F"$ F"$F":$5/$, *(  $)*/5*("6(  F"&)-5µ$ +"5$'<'4,  '"$  6%()":4 
#+%/(F( 12 µ2)>)  µ#%(5*& .$/)+*$"  5*()  #/)$:$  19. 
 

!1%<:*$.$.  µ%$),&.$9 VIF   
VLCC #%(5.(%&  3.179 
OBO #%(5.(%&  8.144 
VLCC *"µ4 F"&3-52,  1.749 
VLCC C"C3/( #$%$''+3">)  
WS 

5.001 
2.829 

OPEC #$%$'<'4  4.211 
VLCC *"µ4 F"&3-52,   
OPECDIF_12 (B(5(5*"$/$  
F"$.(%& µ+*& $#= 12 µ4)+,) 

2.029 

 
Πίνακας 19: Διάνυσµα εισόδου για το µοντέλο επόµενων 12 µηνών  

 
G/)$" $8"(52µ+/<*(  =*", =#<, $)$µ+)=*$), *(  C"C3/( #$%$''+3">) .$/)+*$"  )$  76+" µ/$ 
5*$*"5*":& 52µ$)*":4  +#"%%(4 5*2)  +8$%*2µ7)2 µ+*$C32*4 *<)  )$93<)  µ+*& $#= F>F+:$ 
µ4)+,. G/)$" +#/52, $)$µ+)=µ+)(  =*" µ+*$C32*7, =#<, *"µ4 #+*%+3$/(- :$"  F"$"*25/$ 
µ#(%(9) )$  +#2%+&5(-) *()  µ26$)"5µ= #$%$'<'4,  *<)  )$93<)  µ=)(  C%$6-#%=;+5µ$. J+  
*2)  :$*$5:+-4  :$*&3323<) F"$)-5µ&*<) +"5$'<'4,  '"$  6%()":4 #+%/(F( 7<, F>F+:$ 
µ4)+, +µ#%=,, 2 µ+;(F(3('/$  +/)$" ":$)4  )$  :&)+" µ/$ $#(*+3+5µ$*":4  #%(5(µ(/<52  *2,  
$'(%&, *<)  VLCC. 
 
!"  6%()(5+"%7, *2,  #$%$'<'4,  #+*%+3$/(-, =#<, :$"  #(337, &33+, 6%()(5+"%7,, 5-)4;<,  
#$%(-5"&0(-) 7)$ 6$%$:*2%"5*":= ')<5*=  <,  5-':7)*%<52  µ+*$C32*=*2*$,, 59µ.<)$  µ+ 
*2)  (#(/$  µ+'&3+, $33$'7, *+/)(-)  )$  $:(3(-;(9)  µ+'&3+, $33$'7, :$"  µ":%7, $33$'7, 
*+/)(- )  )$  $:(3(-;(9)  µ":%7, $33$'7,. A(  *+5* *(-  Engle +.$%µ=0+*$" 5*$ F+F(µ7)$ *<)   
6%()(5+"%>)  #$%$'<'4,  #+*%+3$/(- '"$  )$  $)$02*2;+/ $)  -#&%6(-) .$")= µ+)$ ARCH. K 
F"$F":$5/$ *2,  #%(-$8"(3='252, #+%"3$µC&)+" *(  µ+*$562µ$*"5µ= *2,  6%()(5+"%&,    
µ+ *2)  #$%$:&*< +8/5<52: 
 
 

1 1i
i

i

Opec
Opecret

Opec
+= !

 
 
J+  *2)  -#=;+52 =*" 2 µ+*$562µ$*"5µ7)2 6%()(5+"%& #$%$'<'4,  #+*%+3$/(-  +/)$" µ/$ 
*-6$/$ $3323(-6/$ F"$*$%$6>) Gauss (F23$F4 F+) -#&%6(-) .$")= µ+)$ I RCH), $-*= *(  
*+5* +/)$" +#/52, 5*$*"5*":& Chi- Square $59µ#*<*$ :$*$)+µ2µ7)(  (Engle & Kroner, 
1995). A$ $#(*+375µ$*$ .$)+%>)(-)  =*" +/)$" #$%=) *(  .$")= µ+)(  I RCH, +#(µ7)<,  
-#&%6+" :$"  5+"%"$:4 +8&%*252 *2,  µ+*$C32*=*2*$,. I:(3(-;>)*$,  $-*4  *2)  +"F":4 #%(- 
+#+8+%'$5/$ µ+ *2)  +.$%µ('4  *(-  Ljunx-Box-Pierce Q-test (Gourieroux & Monfort, 
1997), +/)$" 5$.7,  =*" F+) -#&%6+" 5+"%"$:4 +8&%*252 *(-  µ75(-  =%(- (mean) :$"  
+#(µ7)<,  F+) $#$"*+/*$" )$  6%25"µ(#("2;+/  7)$ -#(;+*":=  µ75( µ()*73(  =#<, *(  ARIMA. 
 
N"$ )$  *%(.(F(*2;+/  2 *+6)":4 $-*4  µ+ #";$)7,  µ+33()*":7,  #(5=*2*+, #$%$'<'4, , 7#+"*$ 
$#= µ/$ :$*&33232 F"$F":$5/$, 6%25"µ(#("+/*$" 7)$ +:;+*":=  µ()*73(  GARCH. N"$ )$  
+/)$" *(  µ()*73(  5- µC$*= µ+ *(  5+* F+F(µ7)<) , -#(3('/5;2:+  *(  :%"*4%"( 5-)&%*252,  
3('$%";µ":4,  #";$)=*2*$,  LLF (Log-Likelihood Function). G#"#37() , 6%25"µ(#("4;2:$)  
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*$ :%"*4%"$ #32%(.(%">) Bayes :$"  Akaike '"$  )$  5-':%";(9)  +)$33$:*":& µ()*73$ 
GARCH C$5"5µ7)$ 5*2)  (":()( µ/$ :$"  )$  $#(.+-6;(9)  µ()*73$ µ+ #+%"55=*+%+, 
#$%$µ7*%(-, (Box & Jenkins, 1970). Q*()  #/)$:$  20 #$%(-5"&0()*$" *$ $#(*+375µ$*$: 
 
=#1$'&# >*3$9*3) %"3&#?9/ 

LLF AIC BIC 
EGARCH11ARMA00T 819.079 -1628.158 -1608.341 

 
Πίνακας 20: Διάνυσµα εισαγωγής για µοντέλο δώδεκα µηνών εµπρός 

  
A(  E-GARCH(1,1) (Student’s t :$*$)( µ4) #+%"76+" 7)$) =%( #(-  $#(*-#>)+"  *(  
$#(*73+5µ$ +8(µ&3-)52,  (leverage effect) 4 *2)  $%)2*":4 5-567*"52 µ+*$89 *<)  
+#"5*%(.>) +8+*$5*":>) µ+*$C32*>) :$"  µ+*$C32*=*2*$, (Nelson, 1991). M#<, 
;+<%4;2:+ :$"  5*2 F"$F":$5/$ +37'6(-  :$*$3323=32*$,, *(  µ()*73(  ;$  76+" *(-,  
5-)*+3+5*7, #(-  #$%$*/;+)*$" 5*()  #/)$:$  21: 
 

Συντελεστής Τιµή 
C 0.00011918 
K -0.10279 
GARCH(1) 0.98584 
ARCH(1) 0.18242 
G8(µ&3-)52 (1) -0.10488 
  

Πίνακας 21: Διάνυσµα εισαγωγής για µοντέλο δώδεκα µηνών εµπρός 
 
Q-)+#>, 2 µ(%.4 *( -  E-GARCH, *(  (#(/(  ;$  6%25"µ(#("2;+/  '"$  *2)  F2µ"(-%'/$ *<)  
F"$F%(µ>)  *2,  µ+*$562µ$*"5µ7)2, #$%$'<'4,  #+*%+3$/(- OPEC, +/)$" 2 $:=3(-;2 : 
 

0.00011918t ty ε= +  
 

( ) ( ) 22
11 ttttt EyVar σε == −−  

 

1 12 2 1
1

1 1 1

log 0.10279 0.98584log 0.18242 0.10488t t t
t t

t t t

E
ε ε ε

σ σ
σ σ σ

− − −
−

− − −

⎡ ⎤⎛ ⎞ ⎛ ⎞
= − + + − −⎢ ⎥⎜ ⎟ ⎜ ⎟

⎢ ⎥ ⎝ ⎠⎝ ⎠⎣ ⎦  
 
M#(- : 
  

{ } 1
1

1

1
2 2

2

t
t

t

E z E

ν
ε ν

νσ π
−

−
−

−⎛ ⎞Γ⎜ ⎟⎛ ⎞ − ⎝ ⎠= = ⋅⎜ ⎟
⎛ ⎞⎝ ⎠ Γ⎜ ⎟
⎝ ⎠ , 

@"=*" t!  $:(3(-;+/  *2)  :$*$)( µ4 Student’s T. 
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!"  )  +:*"µ>µ+)("  C$;µ(/  +3+-;+%/$, "5(9)*$" µ+ 3,2314 '"$  *2)  #%(:+/µ+)2 :$*$)( µ4, 

(#=*+ $)  -#(3('"5; (9)  ("  *"µ7, *2,  5-)&%*252,  N&µµ$, (  =%(, 

1

1

t

t

E
!
"

#

#

$ %
& '
( )  #$/%)+" *2)  *"µ4 

0,6609. J+  $)*":$*&5*$52 *(-  =%(- 

1

1

t

t

E
!
"

#

#

$ %
& '
( )  5*2)  +8/5<52 2log tσ #%(:9#*+": 

 
12 2 1

1
1 1

log  -0.172109 0.98945log 0.19252 0.092892t t
t t

t t

! !
" "

" "
# #

#
# #

$ % $ %
= + + #& ' & '

( )( )  
 
A(  F/32µµ$ #(-  #%(:9#*+" +/)$" #("= F/:*-(  )$  6%25"µ(#("2;+/  5+ :&;+  #+%/#*<52, µ"$,  
:$"  -#&%6+" #3+"&F$ +#"3('>) . Q*( 52µ+/( $-*= µ()*+3(#("+/*$" 2 56752 µ+*$89 
+8$%*2µ7)<)  :$"  $)+8&%*2*<) µ+*$C32*>) :$"  6%25"µ(#("+/*$" µ"$ +"F":4  :$*2'(%/$  
F":*9<)  #(39-+#/#+F2, $)*/3212,  (Multilayer Perceptron Networks - MLP), *(  feed-
forward Modular Neural Network (Q64µ$ 26). 
 
 

 
 
 

Σχήµα 26: Το feed-forward Modular Neural Network  
 
A$ F/:*-$  $-*& +:#$"F+9()*$" $#= 7)$) +#"*2%(9µ+)(  $3'=%";µ(  F-)$µ":4,  +:µ&;252,  
(Moreira & Fiesler, 1995). H F"$F":$5/$ +)2µ7%<52, *<)  C$%>) +/)$" 2 $:=3(-;2 : 
 

( ) ( ) ( ) ( ) ( ) ( )( )1 1ij ij i j ij ijw n w n n x n a w n w nη δ+ = + ⋅ + − −  
 
M#(- : 
η: ρυθµός	εκµάθησης  
δ
/
n : τρέχον	σφάλµα	  

x
:
n : τρέχον	διάνυσµα	εισαγωγής  

α: ρυθµός	ορµής  
 
A$ $%;%<*& *+6)2*& )+-%<)":& F/:*-$  F+) 76(-)  #34%2 F"$59)F+52 µ+*$89 *<)  
)+-%>)<)  :$"  *$ +#/#+F$ F"$"%(9)*$" 5+ +)=*2*+,. D&;+ +)=*2*$ 5- )+%'&0+*$" µ+ *", 
&33+, '"$  )$  +#"395+" µ7%(, *(-  5-)(3":(9  #%(C34µ$*(, . P='<  *2,  µ+%":4, F"$59)F+52,, 
7)$, µ+"<µ7)(,  $%";µ=, C$%>) +/)$" $)$':$/(, , :$"  +#(µ7)<,  :$"  (  $%";µ=, *<)  

 

D%-.= +#/#+F( 1 D%-.= +#/#+F( 2 G#/#+F( 
+8$'<' 4,  

G#/#+F( 
+"5$'<'4,   
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+:#$"F+-*":>)  :9:3<)  +/)$" :$"  $-*=,  µ+"<µ7)(, . A(  5-':+:%" µ7)(  F/:*-(  76+" F-(  :%-.&  
+#/#+F$ µ+ F-(  +)=*2*+, $)& +#/#+F(. !  $%";µ=, *<)  )+-%>)<)  $)& +)=*2*$ +/)$" 
µ+*$C32*=, :$"  -#=:+"*$" 5+ C+3*"5*(#(/252. K 5-)&%*252 µ+*$.(%&, F/)+*$" $#= *2)  
#$%$:&*< +8/5<52 .$/)+*$"  5*(  F"&'%$µµ$ 32. 
 

?@Aℎ C =

E
F
− E

HF

E
F
+ E

HF
 

 
A(  $#(*73+5µ$ *2,  µ+*$.(%&, F/)+*$" $#= *2)  #$%$:&*< +8/5<52: 
 

JKLMέNOPQJ = ?@Aℎ R
S
C
S
+ R

T
C
T
+. . . +R

V
C
V

 
 

 
 

Διάγραµµα 32: Συνάρτηση µεταφοράς του γενικού αρθρωτού τεχνητού νευρωνικού δικτύου 
 
!  ' +)":=,  :$)=)$,  +/)$" =*" '"$  )$  +#"*+-6;+/ 2 F-)$*=*2*$ '+)/:+-52,  +)=, µ()*73(-  ;$  
#%7#+" )$  32.;(9)  -#=12 F9( 02*4µ$*$ (Jhee & Shaw, 1996). B%>*(), *(  +#+82'2µ$*":= 
µ()*73(  ;$  #%7#+" )$  µ+*$.7%+" =3+, *", $#$%$/*2*+, #32%(.(%/+, 5*(  )+-%<)":= F/:*-( . 
G/)$" ;7µ$ +µ#+"%/$,, C$;"&, ')>52,  :$"  +)F+3+6(9, 7%+-)$, )$  5- µ#+%"32.;(9) =3+, ("  
52µ$)*":7,  #32%(.(%"$:7, #$%&µ+*%(". A(  F+9*+%( :%/5"µ(  04*2µ$ +/)$" 2 +:#$/F+-52 
*(-  F":*9(-  6%25"µ(#( ">)*$,  <,  +:#$"F+-*":= 5+* F+F(µ7)<)  7)$ $)*"#%(5<#+-*":= 
F+/'µ$, µ+ C&52 *(  (#(/(  *(  )+-%<)":= F/:*-(  ;$  #%$' µ$*(#("45+" *2)  #%=C3+12. A$ 
)+-%<)":& F/:*-$  +:#$"F+9()*$" 6%25"µ(#(">)*$,  7)$ 59)(3(  F+F(µ7)<)  #(33$#34, 
+#":9%<52, '"$  )$  $#(.+-6;(9)  02*4µ$*$ -#+%-+:#$/F+-52, :$"  $#&3+"12 *2,  
F-)$*=*2*$,  '+)/:+-52, . A(  59)(3(  F+F(µ7)<)  #(33$#34, +#":9%<52, #+%"3$µC&)+" 
*-6$/$ +#"3+'µ7)+, #+%"#*>5+", ("  (#(/+,  $#(:3+/()*$"  $#= *2)  +:#$"F+-*":4 F"$F":$5/$. 
J+  *()  *%=#( $-*= *$ )+-%<)":& F/:*-$  +:#$"F+9()*$" :$"  +#":-%>)()*$" :&*<  $#= 7)$ 
#"( +-%9 .&5 µ$ :$*$5*&5+<) *2,  )$-*"3"$:4,  $'(%&,.  
 
Q*( F"&'%$µµ$ 33 .$ /)()*$"  #$%$F+/'µ$*$ )+-%<)":>)  F":*9<)  #%(5$%µ(5 µ7)<)  5+ 
$)*/5*("6$ F(:" µ$5*":& 5+* F+F(µ7)<)  (30 #+%"#*>5+",) '"$  +))7$ µ4)+, µ#%(5*&:  
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Διάγραµµα 33: Συνάρτηση καταλληλότητας µεταφοράς του γενικού τεχνητού νευρωνικού 

δικτύου 
 
A$ $#(*+375µ$*$ F+/6)(-)  =*" 2 #%(5$%µ('4  5*$ #+"%$µ$*":& F+F(µ7)$ +/)$" *73+"$. 
I-*=  52µ$/)+" =*" 2 #$%+6=µ+)2 5*$ F/:*- $ #32%(.(%/$ – ("  ;+µ+3">F+", µ+*$C32*7, *2,  
*%76(-5$, $'(%&, :$;>,  :$"  (  F+/:*2, *2,  µ+33()*":4,  04*252, – +/)$" +#$%:4,  '"$  *2)  
+:*/µ252 µ+33()*":>)  *"µ>)  *2,  $'(%&,. !  #/)$:$,  22 #$%(-5"&0+" *$ $#(*+375µ$*$ *2,  
#%(5$%µ('4,  :$*$3323=32*$,, 6%25"µ(#(">)*$,  µ752  *+*%$'<)":4   $#=:3"52, 
:$)()":(#("2 µ7)2 µ752 *+*%$'<)":4  $#=:3"52 :$"  #(5(5*=  +#/ *<)  :%"*2%/<) $#=:3"52,.  
 

D$*$3323=*2*$ *(-  
:%"*2%/(- #%(5$%µ('4,  

ANN(+3) ANN(+6) ANN(+9) ANN(+12) 
  

MSE 0.003703 0.002843 0.006776 0.002872 
NMSE 0.082971 0.081254 0.087043 0.075537 
%Error 13.665811 11.780595 13.676121 14.865287 

 
Πίνακας 22: Αποτελέσµατα προσαρµογής καταλληλόλητας για το γενικό τεχνητό νευρωνικό 

δίκτυο 
 
Q-':%/)()*$,  *$ $#(*+375µ$*$ µ+ *(  $#3(X:= µ()*73(  (2 µ+33()*":4  *"µ4 +/)$" /52 µ+ *2)  
#$%(95$) :$;/5*$*$"  .$)+%= =*" *$ $%;%<*& *+6)2*& )+-%<)":& F/:*-$  #$%(-5"&0(-) 
+#$%:4 :$"  5*$;+%4 5- µ#+%".(%& 3&;(-,  5*", $)*/5*("6+, #+%"=F(-, *<)  *%">), 78" :$"  
F>F+:$ µ2)>) . Q*(  F"&'%$µµ$ 34 #$%(-5"&0()*$" *$ $#(*+375µ$*$ *<)  µ()*73<)  '"$  
*%+/,, 78", +))7$ :$"  F>F+:$ µ4)+, +µ#%=,.  
 

 
Διάγραµµα 34: Απλοϊκό µοντέλο σε σύγκριση µε ΤΝΔ 
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A(  +#=µ+)(  5*&F"( +/)$" 2 #%(5(µ(/<52  Monte Carlo. A(  5*(6$5*":= 5*("6+/( (E-
GARCH) *%(.(F(*+/  *(  AL@ µ+ 7)$ #%(:$;(%"5µ7)(  $%";µ= #";$)>)  µ+33()*":>)  
F+":*>) 04*252, :$;>,  :$"  *(  $)*/5*("6(  F"&)-5µ$  +"5=F(- #(-  #+%"76+" *", ;+µ+3">F+", 
µ+*$C32*7, #(-  #+%"'%&.(-) *2)  *%76(-5$ :$*&5*$52 *2,  $'(%&,. D$*=#") *(  AL@ 
#$%&'+" 7)$ F"&)-5µ$ +8=F(- '"$  *(  $)*/5*("6(  6%()":= F"&5*2µ$. A(  F"&)-5µ$ $-*= 
$)*"#%(5<#+9+" *$ +:*"µ>µ+)$ µ+33()*":& )$93$ '"$  :&;+  #";$)4  F"7'+%52 $#= *()  
F+/:*2 04*252,. !"  =%(" 5.&3µ$*(,  *(-  AL@ +:*"µ>)*$"  5*(6$5*":& µ+ *2 6%452 
#+"%$µ&*<) #%(5$%µ('4,  goodness chi-square (Snedecor & Cochran, 1989), Kolmogorov-
Smirnov (Chakravarty : .&., 1967) :$"  Anderson-Darling (Stephens, 1974). 
R%25"µ(#(">)*$,  $#34 #%(5(µ(/<52   Monte Carlo :&;+  *"µ4 +8=F(- *(-  AL@ 
+#$)-#(3('/0+*$"  #%(5;7*()*$,  7)$) #";$)= =%( 5.&3µ$*(, . Q*(  F"&'%$µµ$ 35 
("5*='%$µµ$) #$%(-5"&0+*$" #$%&F+"'µ$ #%(5(µ(/<52,  Monte Carlo (#+%/#*<52 
#%(5(µ(/<52, :  L$93$ WS *%+", µ4)+, +µ#%=, - H(9)"(, 2003). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Διάγραµµα 35: Ιστόγραµµα αποτελεσµάτων προσοµοίωσης  
(περίπτωση: τρεις µήνες εµπρός - Ιούνιος 2003) 

 

 

5.3 ΑΠΟΤΕΛΕΣΜΑΤΑ ΠΡΟΣΟΜΟΙΩΣΗΣ 
 
Q*2 5-)76+"$ #$%(-5"&0()*$" *$ $#(*+375µ$*$ *2,  #%(5(µ(/<52,  '"$  F"$5*4µ$*$ *%">), 
78", +))7$ :$"  F>F+:$ µ2)>)  +µ#%=,. K *+6)":4 +#":-%>)+*$" 6%25"µ(#(">)*$,  F9( 
F"$.(%+*":& 5-5*4µ$*$. I%6":& +.$%µ=0+*$" 7)$, +µ#+"%":=, )=µ( ,  '"$  )$  +#":-%<;+/ 2 
F-)$*=*2*$ *2,  *+6)":4,  )$  +:*"µ45+" $#(*+3+5µ$*":& *(  &)< :$"  :&*<  =%"( *2,  
:$*$)( µ4, . D$*$5:+-&0+*$" 7)$ F"&'%$µµ$ µ+ #(33$#3& µ#3(:  =#(-  :$;(%/0()*$"  ("  
*"µ7, $#=:3"52,. K *"µ4 $#=:3"52, +/)$" 2 *"µ4 #(-  8+#+%)&+" :$*& 1,5 .(%& *(  
F"$*+*$%*2µ(%"$:= +9%(, #%(, *$ +#&)< 4 #%(, *$ :&*<  *(-  µ#3(: . A(  
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F"$*+*$%*2µ(%"$:= +9%(, +/)$" 2 $#=5*$52 µ+*$89 *(-  25(-  :$"  75(-  +:$*(5*2 µ(%/(-  *(-  
F+/'µ$*(, .  
 
Q*()  #/)$:$  23 .$/)()*$"  *$ $#(*+375µ$*$ '"$  *2)  #%(5(µ(/<52  12 µ2)>)  +µ#%=,. 
 
 
 

 Άνω όριο Πραγµατική τιµή  Κάτω όριο 
1 75.2599 72.5 20.2158 
2 66.0354 47. 15.0780 
3 86.1844 58.13 21.2355 
4 66.8456 38.88 13.7901 
5 33.2224 17.5 9.5265 
6 131.8689 111. 4.4919 
7 126.3179 33. 7.0368 
8 51.4538 40.63 15.1715 
9 109.5146 70. 6.8717 
10 65.4181 46.75 16.5768 
11 34.7190 20.38 10.3067 
12 149.5547 52.5 6.4158 
13 50.0841 31.5 14.7780 
14 81.3655 38. 18.5744 
15 102.7879 71.5 9.2897 
16 41.5786 21. 12.2222 
17 123.2779 51.56 10.3583 
18 34.2069 17.33 9.6562 
19 130.1128 76.63 11.9563 
20 31.5693 19.3 9.2226 
21 34.3217 18.25 9.7201 
22 31.7031 18.25 9.3037 
23 33.5571 24.75 9.9054 
24 122.0112 59.63 9.7218 
25 65.7945 44.25 15.8105 
26 125.3581 39.25 9.2696 
27 90.7223 63.13 22.7259 
28 52.5056 30.63 15.5283 
29 39.8322 24.33 11.7988 

 
 

Πίνακας 23: Εύρος αποτελεσµάτων προσοµοίωσης και πραγµατικών τιµών για δώδεκα 
µήνες εµπρός 

 
 
M#<, #%(:9#*+" $#= #$%$#&)< #/)$:$ , =3+, ("  -#= F"+%+9)252 #+%"#*>5+", #+%"+/6$) *", 
#%$'µ$*":7,  *"µ7, 5*(  +:*"µ>µ+)(  +9%(, :$*$)( µ4, . A$ $#(*+375µ$*$ *2,  +#":9%<52, 
*(-  +9%(-, :$*$)( µ4,  '"$  *", *755+%+", #+%"=F(-, .$/)()*$"  5*()  #/)$:$  24: 
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 Διάστηµα 
(+3) 

Διάστηµα 
(+6) 

Διάστηµα 
(+9) 

Διάστηµα 
(+12) 

Αποτελεσµατικές 
περιπτωσεις 

28/29 29/30 30/30 30/30 

% 96.55% 96.67% 100% 100% 
 

Πίνακας 24: Επικύρωση του εύρους κατανοµής 
 
 
!  F+9*+%(, *%=#(, +#":9%<52, *2,  *+6)":4,  +/)$" )$  F(:" µ$5*+/ 2 F-)$*=*2*$ +:*/µ252, 
+)=, #+F/(- (+9%(-,) '"$  *", µ+33()*":7,  #%$'µ$*":7,  *"µ7,. Q9µ.<)$  µ+ *(  595*2µ$ $-*=, 
*(  #+F/( 76+" µ"$ &)< :$"  µ"$ :&*<  *"µ4 59µ.<)$  µ+ *", #$%$:&*< +8"5>5+",: 

 
 

LV ExpectedValue a Stdev
UV ExpectedValue a Stdev

= ! "

= + "  
 
 
M#(- : 
 

LV  :&*<  *"µ4 
UV &)< *"µ4 
a  5-)*+3+5*4, 

 
 
A(  595*2µ$ +#":9%<52, +.$%µ=0+*$" 5*", F(:" µ$5*":7,  #+%"#*>5+", '"$  *$ *755+%$ 
F"$5*4µ$*$. A$ F"$'%&µµ$*$ 36 – 39  F+/6)(-)  *(  #(5(5*=  +#"*-6/$, 5*2)  +:*/µ252 +)=, 
#+F/(- '"$  *2)  µ+33()*":4  *"µ4. 
 
A(  C$5":= #3+()7:*2µ$ *2,  µ+;=F(-  $-*4,  7':+"*$" 5*2 F-)$*=*2*$ *2,  )$  #%(5(µ(">)+" 
µ+33()*":7,  :$*$5*&5+", *2,  $'(%&, 5+ 56752 µ+ ;+µ+3">F+", #$%$µ7*%(-, :$"  #";$)7,  
+8<*+%":7, F"+'7%5+",. Q9µ.<)$  µ+ *$ $#(*+375µ$*& *2,  7)$, :%/5"µ(,  #$%&'()*$, 5+ =*" 
$.(%& 5*(  µ+33()*":= %/5:( *2,  $'(%&,, +/)$" *(  +#/#+F( *(-  #$%(#3"5µ7)(-  *()&0.  
 
G:*"µ>)*$,  *(  %/5:( F"$.(%+*":>) #+%"#*>5+<) +/)$" F-)$*4  2 F"+%+9)252 *2,  56752, 
µ+*$89 *(-  µ+33()*":(9  %/5:(-  *2,  $'(%&, :$"  *(-  #$%(#3"5µ7)(-  *()&0. !  B/)$:$,  25 
F+/6)+" *()  F"µ+%4 5-)*+3+5*4 5-567*"52, Pearson µ+*$89 #$%(#3"5µ7)<)  VLCC :$"  *", 
µ+*$C32*7, +:*"µ>µ+)<)  µ=)"µ<)  $#(:3/5+<)  *<)  F"+%+-)>µ+)<)  #+%"#*>5+<) :$"  *2,  
$#=3-*2, F"$.(%&, *<)  )$93<)  WS µ+*& $#= F>F+:$ µ4)+,.     
 
 

Συσχέτιση Pearson J() . 
$#=:3"52 

@"$.(%&  

#$%(#3"5µ7)$ -.885 -.412 
 
Πίνακας 25: Συσχέτιση παροπλισµού µε ρίσκο αγοράς και διαφορά (δώδεκα µήνες εµπρός) 
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Διάγραµµα 36: Ποσοστό επιτυχίας στην 
εκτίµηση ενός πεδίου για µελλοντικά 
ναύλα (τρείς µήνες εµπρός) ως προς τον 
συντελεστή a. 
 

 
Διάγραµµα 37: Ποσοστό επιτυχίας στην 
εκτίµηση ενός πεδίου για µελλοντικά 
ναύλα (έξι µήνες εµπρός) ως προς τον 
συντελεστή a. 
 
 
 

 

 
 
Διάγραµµα 38: Ποσοστό επιτυχίας στην 
εκτίµηση ενός πεδίου για µελλοντικά 
ναύλα (εννέα µήνες εµπρός) ως προς τον 
συντελεστή a. 
 

 

 
 
Διάγραµµα 39: Ποσοστό επιτυχίας στην 
εκτίµηση ενός πεδίου για µελλοντικά 
ναύλα (δώδεκα µήνες εµπρός) ως προς τον 
συντελεστή a. 
 

 
 
A(  $#(*73+5µ$ F+/6)+" *2)  5#(-F$"=*2*$ *(-  #$%(#3"5µ7)(-  *()&0 5*(  µ+33()*":= %/5:( 
*2,  $'(%&, =#<, .$/)+*$"  :$"  $#= *", *"µ7, *(-  5-)*+3+5*4 5-567*"52,. G#"#37(), +/)$" 
F-)$*4  µ"$ #(5(*":4  7:.%$52 *2,  56752, #$%(#3"5µ7)<)  #3(/<)  µ+ µ+33()*":= %/5:( 
$'(%&, µ+ *2)  +.$%µ('4  µ()*73(-  *2,  µ(%.4, : 
 
 

( )bMarket Risk a Laidup= ∗  
 
 
M#(- : 
a, b 5*$;+%(/ 5-)*+3+5*7,  
 
Q*()  B/)$:$  26 .$/)()*$"  ("  +:*"µ>µ+)(" 5-)*+3+5*7, a, b (=%"( +µ#"5*(59)2,  95%) :$"  
2 *"µ4 *(-  :%"*2%/(- :$*$3323=32*$, #%(5$%µ('4, . 
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Simulation 
Window 

+3 +6 +9 +12 

Coefficient α 47.36 (29.62,65.1) 63.89 (49.13,78.66) 76.23 (61.25,91.2) 190.4 (150.3,230.5) 
Coefficient b -0.418 (-0.552,-

0.284) 
-0.486 (-0.556,-
0.415) 

-0.543 (-0.610,-
0.476) 

-0.736 (-0.805,-0.668) 

R-square 0.7078 0.8716 0.9059 0.9647 
 

Πίνακας 26: Συντελεστές και καταλληλόλητα των τιµών προσαρµογής 
 
 
A$ F"$'%&µµ$*$ 40 7<, 43 #$%(-5"&0(-) *$ $#(*+375µ$*$ *2,  F"$F":$5/$, #%(5$%µ('4, . 
 

 
 
Διάγραµµα 40: Ρίσκο αγοράς (τρείς µήνες 
εµπρός) εναντίον παροπλισµού 
 

 
Διάγραµµα 41: Ρίσκο αγοράς (έξι µήνες 
εµπρός) εναντίον παροπλισµού. 

 

 
Διάγραµµα 42: Ρίσκο αγοράς (εννέα µήνες 
εµπρός) εναντίον παροπλισµού 

 
 
Διάγραµµα 43: Ρίσκο αγοράς (δώδεκα 
µήνες εµπρός) εναντίον παροπλισµού 

 
 
A$ F"$'%&µµ$*$ 40 7<, 43 .$)+%>)(-)  *2 52µ$5/$ *2,  #$%$µ7*%(- *(-  #$%(#3"5µ(9  5+ 
µ+33()*":7,  µ+*$C(37, *(-  5-5*4µ$*(, . M#<, $)$µ+)=*$) $'(%7, µ+ 6$µ23& +#/#+F$ 
+#"#37() *()&0 +µ.$)/0(-)  -123= +#/#+F( %/5:(- . !"  µ(%.7, *<)  '%$µµ>)  
$#(:$39#*(-)  *2)  $5*&;+"$ *2,  )$-*"3"$:4,  $'(%&, =*$) *(  #$%(#3"5µ7)(  *()&0 
#325"&0+" *", +3&6"5*+, *"µ7,. K *$69*2*$ $)*/F%$52,  *2,  $'(%&, 5+ 6$µ237, *"µ7, 
#$%(#3"5µ(9  5-)F7+*$" µ+ *(  '+'()=,  =*" 2 04*252 '"$  µ+*$.(%":= 7%'( +/)$" $)+3$5*":4. 
K #%(5.(%& *()&0 µ#(%+/ )$  µ+*$C32;+/ 5*2)  $'(%& +/*+ µ75< *2,  µ+/<52, (4 :$"  *2,  
#$952,) *<)  F"$395+<) #3(/<) , +/*+ µ75< *2,  +)+%'(#(/252, #$%(#3"5µ7)<)  #3(/<)  +/*+ 
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µ75< *2,  #$%$''+3/$,  )7<)  #3(/<)  µ+ 5:(#=  *2)  ":$)(# (/252  *<)  µ+*$C$33=µ+)<)  
$#$"*45+<) *<)  #+3$*>) *(-,  (Stopford, 2009). G#"C+C$">)+*$" µ75< *<)  
$#(*+3+5µ&*<) *2,   #%(5(µ(/<52,  *2,  )$-3$'(%&,  =*" =*$) *(  F"$;75"µ(  +#"#37() *()&0 
+/)$" 6$µ23=, ("  +)7%'+"+, $-*7,  6$%$:*2%/0()*$" $#= µ+'$39*+%2 *$69*2*$. 
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6. ΠΕΡΙΒΑΛΛΟΝΤΙΚΕΣ ΕΠΕΝΔΥΤΙΚΕΣ ΘΕΩΡΗΣΕΙΣ ΣΤΗ 
ΝΑΥΤΙΛΙΑ 

6.1. ΑΞΙΟΛΟΓΗΣΗ ΚΑΙ ΤΡΟΠΟΙ ΜΕΤΡΗΣΗΣ ΑΠΟΔΟΤΙΚΟΤΗΤΑΣ 
ΠΕΡΙΒΑΛΛΟΝΤΙΚΩΝ ΕΠΕΝΔΥΣΕΩΝ ΣΤΗ ΝΑΥΤΙΛΙΑ 

 
K F"$%:4, +)/56-52 *2,  $-5*2%=*2*$, *2,  #+%"C$33()*":4, )( µ(;+5/$,  '"$  *2 )$-*"3/$, 
5+ 5-)F-$5 µ= µ+ *2)  $-8$)=µ+)2 #+%"C$33()*":4 +-$"5;25/$ 76(-)  :$*$5*45+" *2 
F"$F":$5/$ *2,  «-#+9;-)2,  +#7)F-52,» $#(.$5"5*":4,  52µ$5/$, '"$  *2 C"<5"µ=*2*$ µ/$,  
)7$, +#7)F-52, 5*(  )$-*"3"$:=  6>%(. !"  )$-*"3"$:7,  +*$"%/+, #37() (.+/3(-)  )$  
#%(5$%µ(5*(9)  5*$ )7$ F+F(µ7)$. K #%(5$%µ('4 , $)&3('$  µ+ *2)  #+%/#*<52, +)F76+*$" 
)$  #+%"3$µC&)+" µ+*$*%(#4 *<)  #3(/<)  *(-,  (retrofit) >5*+ )$  +/)$" 5- µC$*& µ+ *(-,  
)7(-,  :$)()"5 µ(9,  +:#( µ#>)  $+%/<) %9#<), +)$33$:*":& :$95"µ$ 4 :$"  +#7)F-52 5+ 
)+=*+-:*$  #3(/$ #(-  +/)$" :$*$5:+-$5 µ7)$ µ+ #%(F"$'%$.7, -123=*+%2, +)+%'+"$:4, 
$#=F(52,. G#(µ7)<, , 2 +-;-'%&µµ"52 µ+ *(  :3/ µ$ (climate-aligned) :$"  *(  «6$µ23= 
$);%$:":=  $#(*9#<µ$» (low-carbon) $)$µ7)+*$" )$  F"$F%$µ$*/5(-)  =3( :$"  #"( 
52µ$)*":=  %=3( *=5(  5*2 C"<5"µ=*2*$ *<)  )$-*"3"$:>)  +#+)F95+<), =5( :$"  5*2 
F"$µ=%.<52 *<)  *"µ>)  )$93<) , F+F(µ7)2, *2,  #";$)4,  #%(*/µ252, *<)  )$-3<*>)  '"$  
#3(/$ -123=*+%2, +)+%'+"$:4, $#(F(*":=*2*$, . K +87*$52 3("#=) *<)  +#+)F-*":>)  :$"  
5*%$*2'":>)  6$%*(.-3$:/<) , :$;>,  :$"  2 $8"(3='254 *(-,  ;$  +/)$" "F"$/*+%$ :%/5"µ2 
5*2 )7$ +#(6445.   
 
Q+ $-*= *(  #3$/5"( +)5<µ$*>)()*$"  #+%"C$33()*":(/, :(")<)":(/  :$"  F"$:-C+%)2*":(/ 
(ESG) #$%&'()*+, 5*", +#+)F-*":7, $#(.&5+",  :$"  +#"F">:+*$" 2 C73*"5*2 F"$6+/%"52 
:")F9)<)  #%(:+"µ7)(-  )$  +#"*+-6;(9) ":$)(#("2*":7,  µ$:%(#%=;+5µ+, $#(F=5+",. 
 
Q*2) +%'$5/$ $-*4 , :$"  '"$  *()  5:(#=  *2,  #%=C3+12, *(-  F+/:*2 82%(9 .(%*/(-  (4 &33<) 
F+":*>) )$-3$'(%&, ), ;$  4*$) 6%45"µ(  )$  5- µ#+%"32.;(9) F+/:*+, +)+%'+"$:4, $#=F(52,  
:$"  6$µ23>)  %9#<) *<)  #3(/<) , :$;>,  :$"  F+/:*+, #(-  $#+":()/0(-)  *&5+", *2,  $'(%&, 
#%(, *2)  :$*+9;-)52  +#+)F95+<) µ+ 6$µ23= $#(*9#<µ$ &);%$:$ (low carbon 
investments). @+F(µ7)(-  =µ<,  =*" ("  #+%"C$33()*":(/ F+/:*+, +/)$" 56+*":& )7(" :$"  F+) 
-#&%6(-) 5*("6+/$ '"$  *2)  #+%/(F( #(-  $)$39+*$", ;$  5-02*2;+/ 2 52µ$5/$ *(-,  5+ 
;+<%2*":= +#/#+F( '"$  +#+)F-*":7, $#(.&5+",  5*2)  )$-*"3/$ :$"  59µ.<)$  µ+ *", F"+;)+/, 
#%$:*":7,  :$"  *&5+",. 
 
K F"$F":$5/$ 3412, $#(.&5+<)  µ#(%+/ )$  C+3*"<;+/ 52µ$)*":&  µ75< *2,  +)5<µ&*<52, 
µ"$, #%&5")2, 5*%$*2'":4,. J"$  *7*("$ 5*%$*2'":4 +#"*%7#+" *2 µ7*%252 *2,  7:;+52,  5+ 
+-:$"%/+, µ+*&C$52, 5+ 6$µ237, +:#( µ#7, CO2, *2)  +)2µ7%<52 +#+)F-*":>)  $#(.&5+<) , 
*2)  :$39*+%2 +#":(")<)/$  µ+ F"&.(%(-,  +)F"$.+%=µ+)(-,  :$"  +8<*+%":(9, .(%+/, µ+ 
C&52 *", 5-5*&5+", *(-  Task Force on Climate-related Financial Disclosures (TCFD), 
:$;>,  :$"  *2 F"+-:=3-)52 *2,  -#(C(34,  +:;75+<)  '"$  #"5*>5+", +)+%'+"$:& $#(F(*":>)  
+#+)F95+<). 
 

                                                
45 The Principles for Responsible Investment (PRI): https://www.unpri.org  
United Nations Environment Programme Finance Initiative (UNEP FI): https://www.unepfi.org  
United Nations Global Compact (PRI): https://www.unglobalcompact.org  
 



 130 

K 6%452 :$*&3323<) µ+*%45+<) +/)$" $#$%$/*2*2 #%(:+"µ7)(-  ("  +#+)F-*7, )$  µ#(%(9) 
)$  µ+*%45(-), )$  #$%$:(3(-;45(-)  :$"  )$  $)$.7%(-)  *$ $#(*+375µ$*$ *<)  «#%&5")<)» 
+#+)F95+>) *(-, . N"$ *(  3='(  $-*= 76(-)  #%(*$;+/ :$*& :$"%(9, F"&.(%(" F+/:*+, µ+ 7)$) 
$#= *( -,  52µ$)*":=*+%(-, *()  Environmental Ship Index (ESI). 
 
!  F+/:*2, $-*= +/)$" +"F":& 56+F"$5µ7)(,  '"$  *()  :3&F( *2,  )$-*"3/$,  :$"  6%25"µ(#("+/*$" 
5*$ #3$/5"$ *(-  F"+;)(9,  #%('%&µµ$*(,  $+".=%$, 3+"*(-%'/$ 3"µ7)<) , World Ports 
Sustainability Program (WPSP), =#(-  7)$, $%";µ=, 52µ$)*":>)  3"µ7)<)  +#"F">:+" )$  
#+%"(%/5+" *$ $7%"$ *(-  ;+%µ(:2#/(-  (Greenhouse Gasses - GHG). !"  *"µ7, *(-  F+/:*2 
ESI #$%76(-) +)F+/8+", '"$  *$ #3(/$ *<)  (#(/<)  ("  $7%"(" %9#(" -#+%C$/)(-) *$ =%"$ #(-  
76(-)  :$;(%"5*+/ $#= *(-,  F"+;)+/, :$ )()"5 µ(9,  #(-  76+" ;+5#/5+" (  IMO. 
 
Q-':+:%"µ7)$, (  ESI $8"(3('+/  *$ +#/#+F$ *<)  L! x, S! x :$"  CO2, #(5(*":(#(">)*$,  
7*5" *",  #+%"C$33()*":7, +#"F=5+", :&;+  #3(/(- . !"  3"µ7)+, µ#(%(9) )$  $#(.$5/0(-)  
56+*":& µ+ +3$.%9)5+", :$"  &33$ :/)2*%$ 5+ 5-':+:%" µ7)$ #3(/$ , 6%25"µ(#(">)*$,  *()  
ESI. G#(µ7)<,  $)$µ7)+*$" )$  F"$F%$µ$*/5+" 52µ$)*":=  %=3( :$"  <,  #%(, *2 F"$µ=%.<52 
*<)  )$93<) .  
 
J+33()*":&  (  ESI ;$  µ#(%(95+ )$  *%(#(#("2;+/ µ+ F"$.(%+*":& C&%2 $)&3('$  µ+ *(-,  
3"µ7)+, 4 *", )7+, $#$"*45+",. K 9#$%82 +µ#+"%":>) F+F(µ7)<)  $#(*+3+/ µ/$ &332 
#$%&µ+*%( #(-  ;$  :$;(%/5+" *2 6%25*":=*2*$ *(-  5-':+:%" µ7)(-  F+/:*2. Q+ :&;+  
#+%/#*<52, ("  =#("+, *%(#(#("45+", ;$  #%7#+" )$  +/)$" 3/'+,  (=6" #+%"55=*+%+, $#= µ/$ 
$)& 7*(, ) >5*+ 2 $'(%& )$  +/)$" 5+ ;752 )$  76+" µ/$ 5*$;+%4 +#(#*+/$ *(- .  
 
 
 

 
 

Σχήµα 27: ESI τα πλεονεκτήµατα 
B2'4 : World Ports Sustainability Program – Environmental Ship Index 
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6.2 ΦΙΛΙΚΕΣ ΠΡΟΣ ΤΟ ΚΛΙΜΑ ΕΠΕΝΔΥΤΙΚΕΣ ΕΥΚΑΙΡΙΕΣ  
 
!"  $)$)+>5"µ+, #2'7,  +)7%'+"$, 52µ+">)(-)  ;+*":(9,  %-;µ(9,  $)&#*-82, *", *+3+-*$/+, 
F+:$+*/+, :$"  "F"$/*+%$ $#= *(  201746 :$"  µ+*& 76(-)  #%(5#+%&5+" (<,  #%(, *(  %-;µ= 
$)&#*-82,) *", &33+, #2'7,  +)7%'+"$,. !"  #"( 5-)4;+",  $)$)+>5"µ+, #2'7,  +)7%'+"$,, =#<, 
2 23"$:4, 2 $"(3":4 , 2 C"(µ&0$, 2 '+<;+%µ":4 , *$ $#=C32*$, ("  -F%(23+:*%":7, 
+':$*$5*&5+", :$"  *$ ;$3&55"$ +%'(5*&5"$ #%(5;7*(-)  #+%"55=*+%(, $#= *(  55% *2,  
23+:*%":4, +)7%'+"$, #$':(5 µ/<,  #(-  $)*"5*("6+/ 5*2 )7$ '+)"& 23+:*%":4, +)7%'+"$,47.  
 
!"  C$5":(/ #$%&'()*+,  #(-  5-)*+3(9)  5+ $-*4  *2)  *&52 +/)$" *(  µ+"(9µ+)(  :=5*(,  *<)  
$)$)+>5"µ<)  #2'>)  +)7%'+"$,, ("  *+6)(3('":4  #%=(F(,, $33& :$"  ("  µ+*$C(37, 5+ 
:$)()"5*":=  :$"  :(")<)":=  +#/#+F(.  
 
K 5*%(.4 5+ +#+)F95+", #(-  5-)F7()*$"  µ+ 6$µ23=*+%+, +:#( µ#7, CO2 F2µ"(- %'+/ )7+, 
+-:$"%/+,, ("  (#(/+,  6<%/0()*$" 5+ F9( :$*2'(%/+, : #%<*('+)4 6%2µ$*(F=*252 )7<)  
7%'<) -123=*+%2, +)+%'+"$:4, $#=F(52, :$"  F+-*+%('+)+/, $'(%7,, =#<, +)+%'2*":& :$"  
#$;2*":&  µ+*(6":& :+.&3$"$ 6$µ23>)  %9#<).  
 
!"  +#+)F95+", 5*2)  #%<*('+)4 $'(%& +/)$" 52µ$)*":7,  '"$  *2)  +)$%µ=)"52 *<)  
6$%*(.-3$:/<)  µ+ *2)  -#(5*4%"82 :$"  *2)  +#"*&6-)52 *2,  µ+*&C$52, 5+ 6$µ237, 
+:#( µ#7, F"(8+"F/(- *(-  &);%$:$, :$;>,  +)"569(-)  *2 6%2µ$*(F=*252 *2,  F"$F":$5/$, 
µ+*&C$52,. !"  +#+)F95+", $-*7,  #+%"3$µC&)(-)  µ+*$89 &33<) -#( F(µ7, '"$  $)$)+>5"µ+, 
#2'7,  +)7%'+"$, :$"  +)+%'+"$:& $#(F(*":&  (64µ$*$ 5*()  *( µ7$ µ+*$.(%>) .  
 
 

 
 

Διάγραµµα 44: Νέες παγκόσµιες επενδύσεις σε καθαρή ενέργεια ανά τοµέα [$bn] 
B2'4 : Bloomberg new energy finance 

 

                                                
46 https://www.iea.org/publications/freepublications/publication/GECO2017.pdf 
47 Frankfurt School for Climate and Sustainable Energy Finance, UNEP and BNEF (2017) Global Trends in Renewable 
Energy Investment 
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I#=  *2)  &332 #3+-%&, ("  +#+)F95+", 5*2 F+-*+%('+)4 $'(%& 5-)4;<,  (F2'(9)  5+ 
$)$#%(5$%µ('4  *<)  -."5*& µ+)<)  :$*$)( µ>)  :+.$3$/<)  :$"  =6" 5+ #%=5;+*2 
6%2µ$*(F=*252. Q+ $-*4  *2)  :$*2'(%/$ , 52µ$)*":=  %=3( F"$F%$µ$*/0(-)  ("  F+/:*+, 
6$µ23>)  +:#( µ#>)  CO2, *<)  (#(/< )  (  (%"5µ=, :$"  2 :$*$5:+-4  76(-)  "F"$/*+%2 
:%"5"µ=*2*$.  
 
K $3µ$*>F2, $)&#*-82 *2,  "F"<*":4, $'(%&, +-:$"%">) µ+ 6$µ23= $);%$:":=  
$#(*9#<µ$, (F2'+/ 5+ $98252 *<)  +"52'µ7)<)  +*$"%">) #(-  76(-)  +)+%'4 5- µµ+*(64 5*2 
F"$F":$5/$ µ+*&C$52,. 
 
K C+3*/<52 *<)  F"$F":$5">) :$"  *<)  *+6)":>)  F"$6+/%"52, :")F9)<)  :$"  +-:$"%">) #(-  
56+*/0()*$" µ+ *2)  :3"µ$*":4  $33$'4 #$%76+" 5*(-,  +#+)F-*7, *2 F-)$*=*2*$ $)$04*252, 
#(5(*":>)  µ+;=F<), =#<, $)&3-52 5+)$%/<), >5*+ )$  -#(5*2%"6;+/ $#(*+3+5µ$*":& 2 
+:&5*(*+ +#+)F-*":4 5*%$*2'":4 .   
 
K -#(5*4%"82 *2,  #%(5#&;+"$, +-;-'%&µµ"52, *<)  +#+)F-*":>)  5*%$*2'":>)  µ+ *(  :3/ µ$ 
(climate-aligned) #+%"3$µC&)+" :&#("+, *$8")(µ45+", :$"  $)*/5*("6$ #3$/5"$. 
B$%&3323$, 2 G-%<#$X:4 G#"*%(#4 76+" :$*$%*/5+" 7)$ 567F"( F%&52, '"$  *2 
6%2µ$*(F=*252 *2,  $+".=%(- $)&#*-82,, 5*(  (#(/(  +)*&55+*$" :$"  µ/$ *$8")=µ252 
C"<5"µ=*2*$, µ+ C&52 *", 5-5*&5+", *2,  ! µ&F$, Gµ#+"%(')<µ=)<)  Z123(9  G#"#7F(- 
'"$  *2)  I+".=%(  R%2µ$*(F=*252 (High-Level Expert Group on Sustainable Finance)48. 
 
!  PRI, 76()*$,  #%(C371+" *2 µ+*+873"82 *<)  *<%")>) *$8")(µ45+<), #%(<;+/ *2)  
*$8")=µ252 *<)  D3"µ$*":>)  ! µ(3='<)  (Climate Bonds), #%(:+"µ7)(-  )$  $#(F(;(9)  
:(")(/  (%"5µ(/  5+ =3$ *", $'(%7, #$':(5 µ/<,  :$"  )$  +#+:*$;+/ 2 6%452 *2,  *$8")=µ252, 
6$µ23>)  +:#( µ#>)  CO2 5*(-,  ;+5µ":(9,  +#+)F-*7,.  
 

6.3 ΜΕΤΡΗΣΕΙΣ ΕΚΠΟΜΠΩΝ CO2  
 
K µ7*%252, #$%$:(3(9;252 :$"  F2µ(5"(#(/252  *<)  $#(*+3+5µ&*<) *<)  +#+)F95+<) 
56+*":& µ+ *2 µ+/<52 :")F9)<)  :$"  *2)  $8"(#(/252 +-:$"%">), F2µ"(-%'+/ 5*(-,  
+#+)F-*7, *2)  $)&':2  6%452, :$*&3323<) µ+*%45+<). I-*=  $.(%& =6" µ=)(  *$ :+.&3$"$ 
:$"  +#+)F95+", #(-  +#":+)*%>)()*$" 5*(  :3/ µ$, $33& :$"  *2)  :$*&33232 +)5<µ&*<52 
:3"µ$*":>)  :")F9)<)  :$"  +-:$"%">) 5*", :9%"+, F"$F":$5/+,. 
 
!"  µ+*%45+", #+%"3$µC&)(-)  µ7*%252 *(-  $);%$:":(9  $#(*-#> µ$*(, , µ7*%252 *2,  
7:;+52,  5+ #%&5")$ (6$µ23= +#/#+F( CO2) 7)$)*" :$.7  (-123= +#/#+F( CO2) #+%"(-5"$:& 
5*("6+/$ 5*(  +#+)F-*":= 6$%*(.-3&:"( , #$%$:(3(9;252 *2,  $#(*+3+5µ$*":=*2*$,  *2,  
F75µ+-52, *<)  +*$"%+">), C$;µ(3('/+,  :$"  7%+-)$, $)&3-52 5+)$%/<), +:*"µ45+", 
+#"#*>5+<) 5*(  6$%*(.-3&:"(  :$"  5*(  :3/ µ$ :$"  µ+*%45+", #%(5$%µ('4, .  
 
A$ F+F(µ7)$ '"$  %9#(-, &);%$:$ µ#(%(9) )$  $8"(#("2;(9)  $#= *(-,  +#+)F-*7, :$*& *2 
3412 $#(.&5+<) , *2)  #$%$:(3(9;252 :$"  *2)  $)$.(%&, +)> +/)$" F"$;75"µ$ $#= *%+", 
C$5":7, #2'7, :  
                                                
48 https://ec.europa.eu/info/sites/info/files/180131-sustainable-finance-final-report_en.pdf 
PRI (2018), The EU Commission Action Plan: Financing Sustainable Growth  
https://www.unpri.org/sustainable-financial-system/explaining-the-eu-action-plan-for-financingsustainable-
growth/3000.article 
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1. F+F(µ7)$ $)$.(%":&  µ+ *2)  +*$"%+/$,  
2. +:*"µ45+", *<)  #$%=6<) -#2%+5">) :$"   
3. F+F(µ7)$ .-5":>)  5*("6+/<) +)+%'2*":(9 #(-  #$%76()*$" $#= +%+-)2*":(9, 

(%'$)"5µ(9, . 
 
K 5-':7)*%<52  F+F(µ7)<)  :$"  2 F"+8$'<'4 µ+*%45+<) '"$  *2)  #%(5$%µ('4  5*2)  
:3"µ$*":4  $33$'4 +/)$" 5+ +873"82. 
 

6.4 ΕΙΣΗΓΜΕΝΑ ΜΕΤΟXIKA  ΚΕΦΑΛΑΙΑ (LISTED  EQUITY  FUNDS) 
 
B$%=*" *$ +"52'µ7)$ :+.&3$"$ $)*"5*("6(9)  5+ $)$3('":&  µ":%=*+%( #(5(5*=  *<)  
*%=#<) 6%2µ$*(F=*252, +#+)F95+<) 5+ «#%&5")2» +)7%'+"$, *$ *+3+-*$/$ 6%=)"$ 76(-)  
52µ+">5+" 5*$;+%4 &)(F( , '+'()=,  #(-  $)*":$*(#*%/0+" *(  F"$%:>, $-8$)=µ+)(  µ7'+;(,  
*2,  $'(%&, $)$)+>5"µ<)  #2'>)  +)7%'+"$,. 
 
K +)$%µ=)"52 +)=, :+.$3$/(-  µ+ «#%&5")(-,» +#+)F-*":(9,  5*=6(-,  $#$"*+/ µ"$ 5+"%& 
#%(5+''/5+<), =#<,: 

!  «$%)2*":4 +#":&3-12 #%(C(34,» (negative screening overlay) =#(-  ("  +-:$"%/+, 
#+%"(%/0()*$" 5*()  $#(:3+"5µ= +*$"%+">) #(-  +:#7µ#(-)  CO2,  

!  «:$39*+%2 5*2)  :$*2'(%/$ » (best in class), =#(-  ("  +*$"%/+, µ+ *", -123=*+%+, 
+:#( µ#7, -#(C$; µ/0()*$" :$"  $)*/5*("6$ $)$C$;µ/0()*$" $-*7,  µ+ *", 
6$µ23=*+%+,,  

!  «+)5<µ&*<52 5*", $#(*"µ45+",» (integration into valuations), =#(-  
+)5<µ$*>)()*$"  ("  :/)F-)("  :$"  ("  +-:$"%/+, 5*2)  +:*/µ252 +*$"%">) :$"  *2)  
:$*$5:+-4  6$%*(.-3$:/<)  6%25"µ(#(">)*$,  µ+;=F(-,  «$#= :&*<  #%(, *$ #&)<» 
(bottom-up) $33& :$"  «$#= #&)< #%(, *$ :&*< » (top-down) 

!  «;+µ$*":& :+.&3$"$» (thematic funds), =#(-  ("  5*%$*2'":7, $.(%(9)  $-5*2%& 5+ 
+#+)F-*":(9,  *( µ+/, 6$µ23>)  +:#( µ#>)  CO2 4 +-;-'%&µµ"52, µ+ *(  :3/ µ$.  

 

6.5 ΜΗ ΕΙΣΗΓΜΕΝΑ ΠΕΡΙΟΥΣΙΑΚΑ ΣΤΟΙΧΕΙΑ ΚΑΙ ΣΤΡΑΤΗΓΙΚΕΣ 
(UNLISTED  STRATEGIES AND ASSETS) 

 
!"  µ2 +"52'µ7)+, :$*2'(%/+,  +#+)F95+<) 5+ :$;$%4 +)7%'+"$, =#<, "F"<*":& µ+*(6":& 
:+.&3$"$, -#(F( µ7, :$"  "F"(:*25/$, 76(-)  52µ+">5+" 52µ$)*":4  $)&#*-82 *$ *+3+-*$/$ 
6%=)"$.  
 
Q*2) #+%/#*<52 *<)  µ2 +"52'µ7)<)  :$*2'(%">) , ("  +#+)F-*7, ;$  #%7#+" )$  $8"(3('(9)  
*2 5- µC$*=*2*$ µ+ *", +#+)F-*":7,  #(3"*":7,  *(-, , *2 56752 %/5:(-  / $#=F(52,, *2)  
+#+)F-*":4 ."3(5(./$ , :$;>,  F"&.(%(-,  #+%"(%"5µ(9, , =#<, %+-5*=*2*$, :$)()"5*":=  
#3$/5"(, *(#":7,  F":$"(F(5/+, :$"  µ7'+;(, .  
 
B$%&3323$, (  *%=#(, +#7)F-52, 5+ µ2 +"52'µ7)+, $'(%7, ;$  #%7#+" )$  +8+*$5*+/ µ+ C&52 
µ/$ 5$.4  +#+)F-*":4 +5*/$52, *2)  +#"F/<82 *2,  #%(5;4:2,  +:*"µ45+<) '"$  *2 µ+*&C$52 
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5+ 6$µ237, +:#( µ#7, CO2 :$"  *2)  +"5$'<'4  +)=, 5-)F-$5 µ(9  +8+"F":+-µ7)<)  +)*(3>)  
'"$  6$µ237, +:#( µ#7,.  
 
!"  C$5":7, µ7;(F("  '"$  µ2 +"52'µ7)$ :+.&3$"$ 4 #+%"(-5"$:& 5*("6+/$ #(-  +#"*%7#(-) 
#%=5C$52 5+ +#+)F-*":7, +-:$"%/+, µ2 +"52'µ7)<)  #+%"(-5"$:>) 5*("6+/<)  5+ ;+5µ":(9,  
+#+)F-*7, +/)$" *$ :+.&3$"$ (funds), *$ $µ("C$/$ :+.&3$"$ $µ("C$/<) :+.$3$/<)  (fund 
of funds), ("  &µ+5+, +#+)F95+", :$"  ("  5-)+%'$5/+,.  
 
Z#&%6(-) $%:+*& 56+*":& #$%$F+/'µ$*$ µ2 +"52'µ7)<)  #+%"(-5"$:>) 5*("6+/<). 
R%2µ$*(#"5*<*":&  "F%9µ$*$ +#+)F9(-) #&)< $#= 100 +:$*( µµ9%"$ +-%> 5*(  B$':=5 µ"(  
D+.&3$"( G)+%'+"$:4, I#=F(52,  :$"  I)$)+>5" µ<)  B2'>)  G)7%'+"$,. A(  !33$)F":=  
5-)*$8"(F(*":=  *$µ+/( (fund) APG #(-  5:(#+9+" )$  F"#3$5"&5+" *", +#+)F95+", 5+ 
C">5"µ2 #$%$'<'4 +)7%'+"$,  $#= 1 F"5. 5+ 2 F"5. G-%>. J+'&3(  +#+)F-*":= *$µ+/( $#= 
*2)  I-5*%$3/$ (QIC) +"5&'+" µ/$ +*$"%":4 5*%$*2'":4 $)$)+>5"µ2,  +)7%'+"$, $8/$, 800 
+:$*. F(3$%/<) 5+ 5-)+%'$5/$ µ+ *2)  AGL Energy. A(  F$)70":( 5-)*$8"(F(*":=  *$µ+/( 
PKA $-8&)+" *", )7+, :$"  -#&%6(-5+, +#+)F95+", $"(3":(9  #&%:(- 5+ -#+%&:*"+, 
+':$*$5*&5+", 5+ #+%"55=*+%$ $#= 1 F"5. G-%>. A(  $µ+%":$)":= 5-)*$8"(F(*":=  *$µ+/( 
CalPERS -#+%C$/)+" *()  5*=6( µ+/<52, *2,  :$*$)&3<52,  +)7%'+"$, :$*& 20% 5*(  
C$5":= 6$%*(.-3&:"(  $:")4*<) . To $-5*%$3"$)= *$µ+/( 5-)*&8+<) Cbus +#+)F9+" #&)< 
$#= 2 F"5+:$*(µµ9%"$ F(3&%"$ 5+ :$*$5:+-$5*":&  7%'$, *$ (#(/$  5-)F7()*$"  µ+ C">5"µ2 
$)&#*-82.  
 

6.6 ΠΡΑΣΙΝΑ ΚΑΙ ΚΛΙΜΑΤΙΚΑ ΕΥΘΥΓΡΑΜΜΙΣΜΕΝΑ ΟΜΟΛΟΓΑ 
(GREEN AND CLIMATE ÐALIGNED  BONDS) 

 
A$ climate (4 climate-aligned) bonds $.(%(9)  +#"52µ$5µ7)$ :$"  µ2 (labelled and 
unlabeled) ( µ=3('$  *<)  (#(/<)  *$ 75(F$ F"(6+*+9()*$" 5*2 6%2µ$*(F=*252 
F%$5*2%"(*4*<) #(-  5-)+"5.7%(-)  5*2)  (":()( µ/$ 6$µ23>)  +:#( µ#>)  CO2 :$"  
#%(5*$5/$, *(-  :3/ µ$*(, . 
 
A$ green bonds $)$.7%()*$" 5+ +#"52µ$5µ7)$ ( µ=3('$  *<)  (#(/<)  *$ 75(F$ 
#%((%/0()*$" $#(:3+"5*":& '"$  *2)  #34%2 4 µ+%":4 6%2µ$*(F=*252 (4 $)$-
6%2µ$*(F=*252) )7<)  4 / :$"  -."5*& µ+)<)  #%&5")<) 7%'<) #(-  76(-)  +#"3+'+/. I-*4  2 
F"$F":$5/$ #+%"3$µC&)+" *755+%", C$5":7, #$%$µ7*%(-,: 6%452 +5=F<), $8"(3='252 
7%'<) :$"  +#"3('4, F"$6+/%"52 +5=F<), -#(C(34  +:;75+<) 49. 
 
A$ +#"52µ$5µ7)$ #%&5")$ ( µ=3('$  (labelled green bonds) F"$;7*(-)  +*":7*$ <,  #%&5")$ 
$#= *()  +:F=*2 :$"  6%2µ$*(F(*(9)  #%&5")$ 5*("6+/$ +)+%'2*":(9 :$"  7%'$, +)> 
#$%&3323$ 5+ $-*& C$5/0()*$" ("  #%&5")(" F+/:*+,. K 7:F(54 *(-,  '/)+*$"  :-%/<,  $#= 
F"$.(%(#("2µ7)+, +*$"%+/+, (diversified companies).  
 
I)*/;+*$ , *$ :3"µ$*":& +-;-'%$ µµ"5µ7)$ ( µ=3('$  (climate-aligned bonds) $.(%(9)  
:-%/<,  ( µ=3('$  6%2µ$*(F=*252, «#%&5")<)» #+%"(-5"$:>) 5*("6+/<), *$ (#(/$  
5-)*+3(9)  µ+) 5*2)  +#/*+-82 (":()( µ/$,  6$µ23>)  +#"#7F<) %9#<) CO2, $33& F+) 76(-)  

                                                
49 ICMA Green Bond Principles (2017),  
https://www.icmagroup.org/assets/documents/Regulatory/Green-Bonds/GreenBondsBrochure-JUNE2017.pdf 
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+#"52µ$);+/  <,  #%&5")$ $#= *()  +:F=*2. K 7:F(52 $-*4,  *2,  µ2 +#"52µ$5µ7)2, 
:$*2'(%/$,  ( µ(3='<)  +/)$" 56+F=) $#(:3+"5*":& -#=;+52 *<)  +:F(*>) . 
 
 

 
 

Διάγραµµα 45: Εξέλιξη του µεγέθους της αγοράς πράσινων οµολόγων [$bn] 
B2'4 : Climate Bonds Initiative50 

 
B$%=*" *(  µ7'+;(,  *2,  7:F(52,  +/)$" µ":%= 5-':%"*":&  µ+ *2)  +-%9*+%2 7:F(5251, 2 $'(%& 
µ#(%+/ )$  -#(5*2%/8+" *2)  7:F(52 :&#("<)  +8+"F":+-µ7)<)  +"F":>) #%&5")<) ( µ(3='<) . 
!  #$%$:&*< #/)$:$,  #$%(-5"&0+" *$ C$5":& 6$%$:*2%"5*":& $-*>)  *<)  :+.$3$/<) .  
 

Επενδυτικοί στόχοι 

ÒΕπιστροφή των επενδύσεων (Return on investment) 
µέσω συνδυασµού αύξησης κεφαλαίου και εισοδήµατος, 
όπου τα έσοδα χρησιµοποιούνται για τη χρηµατοδότηση 
έργων µε άµεσες περιβαλλοντικές ωφέλειεςÓ  

G#+)F-*":=, (%/0()*$, 5+ 6%=)"$ 

B+%"(67, B$':(5 µ/<, , *-#":&  *(  10% #+%/#(- :$*$)7 µ+*$" 5+ 
$)$#*-55=µ+)+, $'(%7, 

Q2µ+/$ $)$.(%&,  
B$%$F+/'µ$*$ #+%"3$µC&)(-)  *(  ( µ=3('(  Barclays Global 
Green Bond 100%,  :$;>,  :$"  *(-,  F+/:*+, Barclays MSCI 
Green Bond Index :$"  BofA Green Bond Index 

I µ("C7, Q6+*":7, µ+ &33$ bond funds 
I8"(3='252  
#"5*(32#*":4,  
":$)=*2*$,  

D-%/<, +#+)F-*":=, C$; µ=,, µ75( =%(, II 2 

I%"; µ=, 
5- µµ+*+6(-5>)  
+*$"%+">) 

?)<  *<)  50 

E%/µ$)52 5 – 7 6%=)"$ 

                                                
50 Green Bond Highlights 2017 
51 !  (%'$)"5µ=, $8"(3='252, Fitch +:*"µ& =*" -#&%6(-) #+%/#(- 100 +:F=*+, #%&5")<) ( µ(3='<) , 5+ 59':%"52 µ+ *$ 
3000 ()= µ$*$ 5+ +-%9*+%(-, F+/:*+, *2,  $'(%&,: www.fitch.com 
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A(µ+/, 
D-%"$%6(9) *$ #%$:*(%+/$, -#+%+;)":(/ (%'$)"5µ(/ , 
+#"6+"%45+", :(")4,  <.73+"$, :$"  6%2µ$*(#"5*<*":&  
"F%9µ$*$ 

@+/:*+, %/5:(-  A$ #+%"55=*+%$ :+.&3$"$ $8"(3('(9)  *(-,  :")F9)(-,  5*(  3 
5+ :3/ µ$:$  $#= 1 (6$µ23(/) 7<, 7 (-123(/ ) 

Q6752 µ+*%"$5µ(9  
:3"µ$*":>)  :")F9)<)  
µ+ *2)  $8"(#(/252 )7<)  
+-:$"%">) 

Q9µ.<)$  µ+ *", I%67, B%&5")<) ! µ(3='<)  (Green Bonds 
Principles) *2,  ICMA, F+)  +/)$" $#$%$/*2*( )$  +/)$" +µ.$)4,  
5-':+:%" µ7)2 59)F+52 *<)  #%&5")<) ( µ(3='<)  µ+ *()  
#+%"(%"5µ= *2,  :3"µ$*":4,  $33$'4, , $)  :$"  -#&%6+" 
F75µ+-52 $#=F+"82, &µ+5<) #+%"C$33()*":>) <.+3+">) . 
!%"5µ7)$ :+.&3$"$ #$%76(-) µ/$ $)&3-52 *<)  
#+%"C$33()*":>) 7%'<) <,  µ7%(, *2,  $)$.(%&,  *(-,  5+ 
-123= +#/#+F(. I-*=  :$*$F+":)9+" *2)  $)&':2  -#(5*4%"82, 
*2,  +#"54µ$)52,  *<)  #%&5")<) ( µ(3='<)  $#= #3+-%&, 
+#+)F-*>) '"$  *2)  $8"(3='252 *2,  +-;-'%&µµ"52, µ+ *2 
µ+*&C$52 5+ 6$µ237, +:#( µ#7, µ+ $:%"C75*+%2 59)F+52 µ+ 
*$ $#(*+375µ$*$ #+%"(%"5µ(9  *<)  :3"µ$*":>)  :")F9)< ) . 
I-*=  -#(5*2%/0+" +#/52, *(-,  +#+)F-*7, 5*", #%(5#&;+"7, 
*(-,  )$  +#"F">8(-) *2 F"$.&)+"$ :$"  *2 F2µ(5"(#(/252  
59µ.<)$  µ+ *", 5-5*&5+", *2,  TCFD. 

 
Πίνακας 27: Επενδυτικά χαρακτηριστικά των green bond funds52 

B2'4 : ICMA Green Bond Principles (2017) 
 
D&#("$ $)*"#%(5<#+-*":& #$%$F+/'µ$*$ #+%"3$µC&)(-)  *2)  #%(573:-52 ;+5µ":>)  
+#+)F95+<) $#= *2)  B$':=5 µ"$ A%&#+0$ / @"+;)4, R%2µ$*(#"5*<*":4  G*$"%+/$ :$"  *(  
*$µ+/( #%&5")<) ( µ(3='<)  Amundi, *$ F2µ=5"$ 5-)*$8"(F(*":&  *$µ+/$ CalSTRS, AP2, 
AP3, UNJSPF :$"  California State Treasurer #(-  4*$) ("  #%>*(" -#(5*2%":*7, *2,  $'(%&, 
#%&5")<) ( µ(3='<) , *o Zurich Insurance Group :$"  2 Bank of America Merrill Lynch #(-  
5- µµ+*76+" 5*2)  7:F(52 +*$"%":>) #%&5")<) ( µ(3='<)  :$"  ;7*+" 10+*+/,  5*=6(-,  '"$  *2)  
+#/*+-82 #+%"C$33()*":>) +)+%'+">).  
 

6.7 ΔΕΙΚΤΕΣ ΧΑΜΗΛΩΝ ΕΚΠΟΜΠΩΝ 
 
K +#7)F-52 5+ F+/:*+, 6$µ23>)  +:#( µ#>)  CO2 ;$  µ#(%(95+ )$  µ+">5+" 52µ$)*":&  *(  
:=5*(,  5-':%"*":&  µ+ *", +)+%'& F"$6+"%"0=µ+)+, 5*%$*2'":7,, '"$  &µ+5$ F"$;75"µ+, (off-
the-shelf) 395+", :+.$3$/(- . B$%&3323$, µ#(%+/ )$  -#&%8+" 2 F-)$*=*2*$ µ+*$*=#"52, 
*(-  6$%*(.-3$:/(-  µ+*(6>)  *<)  +#+)F-*>) #%(, µ/$ #"( ."3":4  #%(, *(  #+%"C&33() 
:$*+9;-)52 , µ75< *2,  F2µ"(-%'/$,  +)=, #%(5$%µ(5 µ7)(-  :$"  +8$*(µ":+- µ7)(-  52µ+/(-  
$)$.(%&, .  
 
I#=  *2)  &332 #3+-%&, 2 #$;2*":4  +#7)F-52 5+ F+/:*+, 6$µ23>)  +:#( µ#>)  CO2 
5-)(F+9+*$" $#= #%(:345+", :$"  +#(µ7)<,  ;$  #%7#+" )$  +8+*$5*+/ µ"$ 5+"%& #$%$'=)*<) 
$#= *(-,  +)F"$.+%=µ+)(-,  +#+)F-*7,, =#<, 2 $#(*+3+5µ$*":=*2*$ *<)  F+":*>) '"$  
                                                
52 !  #/)$:$,  $-*=,  $)*"#%(5<#+9+" µ/$ 5-'6>)+-52  *<)  F"$.=%<) #("(*4*<)  :$"  6$%$:*2%"5*":>) F7:$ $µ("C$/<) 
µ+*(6":>)  :+.$3$/<)  µ+ +5*/$52 5+ ESG :$"  $+".(%/$. B$%76+*$" µ=)(  '"$  +#+82'2µ$*":(9,  5:(#(9, . !"  +#+)F-*7, 
;$  #%7#+" )$  +#$)+8+*&5(-) *", 5-);4:+,  :$"  )$  $8"(3('45(- )  *2)  +-:$"%/$ 59µ.<)$  µ+ *", *$:*":7,  F"$F":$5/+, *2,  
F7(-5$,  +#"µ73+"$, (due diligence) *<)  +#+)F95+<). 
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$33$'4 *(-  :=5*(-,  :+.$3$/(-  5+ %-#('=)+,  +*$"%+/+,, 2 F"$6+/%"52 %/5:(-  :$"  2 #";$)4  
$#>3+"$ )7<)  +-:$"%">), ("  #";$)7,  5-)7#+"+, 5*", +#+)F-*":7, $#(F=5+", #(-  56+*/0()*$" 
µ+ *()  56+F"$5µ= +)=, #+%"(%"5µ7)(-  52µ+/(-  $)$.(%&, , 2 +8"5(%%=#252 +:*"µ45+<) 
5*(  6*/5"µ(  *2,  $);+:*":=*2*$,  +)=, 6$%*(.-3$:/(- 53 :$"  ("  #";$)7,  +#"#*>5+", *2,  
-#7%µ+*%2, +5*/$52, 5*", *$8")(µ45+", :$"  *(-,  (%"5µ(9,  5*", #%(5.(%7, #%(X=)*<)54. 
 
K $)(F":4  #(%+/$ *2,  04*252, $#= +#+)F-*7, 76+" (F2'45+" 5*2 F2µ"(-%'/$ #(33>)  
:3"µ$*":>)  F+":*>) , =#<,: 

!  S&P: Carbon Efficient indexes 
!  FTSE: Carbon Strategy Optimised 
!  FTSE ex fossil fuels, ex coal 
!  MSCI: Low-carbon Leaders, Low-carbon Targets 
!  MSCI ex fossil fuels, ex coal 
!  Environmental Tracking: ET Carbon Indices (various) 
!  HSBC: Low-carbon Energy Production Index 
!  UBS: Europe Carbon Optimised Index 
!  BofA Merrill Lynch: Carbon Leaders Europe Index 
!  NYSE Euronext: Low-carbon 100 Europe Index :$"   
!  China Securities Index: China Mainland Low-carbon Economy Index.  

 
I)$.(%":&  µ+ *(-,  F+/:*+, 6$µ23>)  +:#( µ#>)  CO2 -#&%6(-) *%+", C$5":7, 
#%(5+''/5+",: 2 «C+3*"5*(#(/252 F"+-%-µ7)2, $'(%&,» (broad market optimised), 2 (#(/$  
+)F+/:)-*$" '"$  +#+)F-*7, 6<%/, 5-':+:%" µ7)2 #(3"*":4 , 2 «: $39*+%2 5*2)  :$*2'(%/$ » 
(best in class), 2 (#(/$  5-)/5*$*$"  5+ +#+)F-*7, #(-  +)F"$.7%()*$" '"$  *2)  $#(F(*":=*2*$  
*(-  &);%$:$ 5+ F"&.(%(-,  *( µ+/, :$"  µ#(%(9) )$  5- µ#+%"3&C(-) $%)2*":(9, 
$#(:3+"5µ(9,  :$" , *73(, , 2 «6<%/, (%-:*& :$95"µ$» (fossil-free) #(-  +/)$" :$*&33232 '"$  
+#+)F-*7, #(-  µ#(%(9) )$  +#"378(-) $%)2*":(9, $#(:3+"5µ(9, .  
 
B$%&3323$ µ+ *$ &µ+5$ F"$;75"µ$ :+.&3$"$ :$"  F+/:*+,, -#&%6(-) #+%"#*>5+", 
+8$*(µ":+- µ7)<)  395+<). A7*("$ #$%$F+/'µ$*$ +/)$" *(  :(")=  5-)*$8"(F(*":=  :+.&3$"(  
*2,  L7$,  Z=%:2,, *(  *7*$%*( 5(-2F":=  +;)":=  *$µ+/( AP4, *(  5-)*$8"(F(*":=  *$µ+/( 
(Superannuation Fund) *2,  L7$,  Y23$)F/$,, *(  $µ+%":$)":= F2µ=5"( 5-)*$8"(F(*":=  
*$µ+/( CalSTRS, *(  '$33":=  $#(;+µ$*":= *$µ+/( (French Reserve Fund - FRR), *(  *$µ+/( 
5-)*&8+<) *(-  !%'$)"5 µ(9  B+%"C&33()*(, *(-  K)< µ7)(-  O$5"3+/(- (Environment 
Agency Pension Fund - EAPF), *(  F+9*+%( 5(-2F":=  +;)":=  *$µ+/( AP2 :$"  *o '$33":=  
5-)*$8"(F(*":=  *$µ+/( *(-  F2µ=5"(-  *( µ7$ ERAFP.  
 

6.8 ΕΝΣΩΜΑΤΩΣΗ ΚΙΝΔΥΝΩΝ ΚΑΙ ΚΛΙΜΑΤΙΚΑ ΣΧΕΤΙΖΟΜΕΝΩΝ 
ΕΥΚΑΙΡΙΩΝ ΣΤΙΣ ΕΠΕΝΔΥΤΙΚΕΣ ΔΙΑΔΙΚΑΣΙΕΣ 

 
!  PRI (%/0+" *2)  +)5<µ&*<52 <,  «%2*4 :$"  5-5*2µ$*":4  7)*$82 *<)  02*2µ&*<) 
(:3"µ$*":4,  $33$'4, ) 5*2)  $)&3-52 *<)  +#+)F95+<) :$"  5*", +#+)F-*":7, $#(.&5+",»55. 

                                                
53 Mercer (2016) How Low Can You Go? Introducing Low-carbon and Fossil-free Passive Equity Options 
54 O37#+ '"$  #$%&F+"'µ$ *(  Final Report on Indices and Benchmarks *(-  HLEG (2018), 5+3/F+, 53-55: 
https://ec.europa.eu/info/sites/info/files/180131-sustainable-finance-final-report_en.pdf 
55 https://www.unpri.org/investor-tools/what-is-esg-integration/3052.article  
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G#(µ7)<,  '/)+*$"  6%452 +:*"µ45+<) $#= *(-,  +#+)F-*7, :$*& *2 F"$F":$5/$ 3412, 
$#(.&5+<)  '"$  =3(-,  *(-,  52µ$)*":(9,  #$%&'()*+,, :")F9)(-,  :$"  +-:$"%/+, #(-  
56+*/0()*$" µ+ *(  :3/ µ$.  
 
K F"$F":$5/$ +)5<µ&*<52, *<)  #$%$'=)*<) ESG 5*2)  $)&3-52 6$%*(.-3$:/<)  :$"  5*2 
3412 $#(.&5+<)  '"$  =3(-,  *(-,  *9#(-,  #+%"(-5"$:>) 5*("6+/<) :$;(%/0+*$" $#= µ/$ 
5+"%& (F2'>)  #(-  #$%76+" (  PRI :$"  #(-  +)F76+*$" )$  6%25"µ+95(-)  5*(-,  +#+)F-*7, :$*& 
*2)  +)5<µ&*<52, :")F9)<)  :$"  +-:$"%">) #(-  56+*/0()*$" µ+ *(  :3/ µ$ 5+ C$5":7, 
F"$F":$5/+,56.  
 
!"  :$*+-;9)5+",  $)$.(%":&  µ+ *2)  +.$%µ('4  *<)  5-5*&5+<) *2,  TCFD µ#(%(9) )$  
32.;(9)  -#=12 :$"  )$  5-)+"5.7%(-)  5*2)  +)5<µ&*<52 *2,  :3"µ$*":4,  $33$'4,  5*", 
+#+)F-*":7, F"$F":$5/+,57. D&#("$ #$%$F+/'µ$*$ +)5<µ&*<52, 5*2)  #%&82 
#+%"3$µC&)(-)  *(  +)+%'2*":= µ+*(6":= :+.&3$"( , *(  "F"<*":= µ+*(6":= :+.&3$"( , *", 
-#(F( µ7,, *(  5*$;+%= +"5=F2µ$ :$"  *(  #$;2*":=  µ+*(6":= :+.&3$"( . 
 

6.9 ΣΤΑΔΙΑΚΗ ΚΑΤΑΡΓΗΣΗ ΕΠΕΝΔΥΣΕΩΝ ΣΕ ΘΕΡΜΙΚΟ ΑΝΘΡΑΚΑ 
 
B$%& *2)  *&52 5*$F"$:(9 #+%"(%"5µ(9  *(-  ;+%µ":(9  &);%$:$ (thermal coal58), :$;>,  :$"  
&33<) (%-:*>)  :$-5/ µ<)  (=#<, $%'= #+*%73$"(, .-5":=  $7%"( :$"  µ+*$33(-%'":=,  
&);%$:$, ), +/)$" 52µ$)*":4  2 $)&3-52 *<)  +)+%'+"$:>) #2'>)  &);%$:$ 3='<  *2,  -1234,  
#+%"+:*":=*2*&, *(-,  5+ CO2, *(-  :")F9)(-  F2µ"(-%'/$,  3$);$)=)*<)  #+%"(-5"$:>) 
5*("6+/<) , :$"  *2,  6$µ234, 5*&;µ"52, #+%"(-5"$:>) 5*("6+/<) 5+ 6$%*(.-3&:"$ µ+*(6>)  
5+ #$':=5 µ"(  +#/#+F(. 
 
A(  #3$/5"( $-*= µ#(%+/ )$  6%25"µ(#("2;+/  $#= *(-,  +#+)F-*7, '"$  *()  #+%"(%"5µ= *2,  
7:;+52,  5+ 7)$ µ+'$39*+%( #34;(,  #+%"(-5"$:>) 5*("6+/<) $#= &33$ (%-:*& : $95"µ$ 
(#7%$) *(-  ;+%µ":(9  &);%$:$). B$%&3323$, ;$  #%7#+" )$  +8+*$5*+/ (  %=3(, *(-,  5*2)  
)7$ (":()( µ":4  #%$'µ$*":=*2*$ #(-  F+ ;$  #+%"3$µC&)+" &);%$:$. N"$ *2 C$;9*+%2 
F"+%+9)252 $-*(9  *(-  02*4µ$*(, , !  PRI 5-)+%'&0+*$" µ+ *(  H)5*"*(9*( G%+-)>) 
Grantham :$"  *2)  B%<*(C(-3/$ '"$  Z#+9;-)2  G#7)F-52 (Initiative on Responsible 
Investment) :$"  µ+ *2 @"+;)4 Q-)( µ(5#()F/$  Q-)F":&*<) . 
 
!  :/)F-)(,  3$);$)=)*<)  #+%"(-5"$:>) 5*("6+/<) #(-  #%(7%6()*$" $#= (%-:*& :$95"µ$ 
76+" +8+*$5*+/ 5*$ #3$/5"$ F"&.(%<) +%+-)2*":>) +:;75+<) , =#<, *2,  IEA, *2,  
B%<*(C(-3/$,  Carbon Tracker µ+ *()  PRI :$"  *( -  Stranded Assets Programme *(-  
B$)+#"5*2µ/(-  *2,  !8.=%F2, . I#=  $-*7,  76(-)  #%(:91+" F"&.(%+, +:*"µ45+",, 5*2 C&52 
µ+33()*":>)  5+)$%/<), #(-  +)F+6(µ7)<,  )$  76(-)  $%)2*":7, 5-)7#+"+, 5*$ +#+)F-*":& 
6$%*(.-3&:"$. Q*(-,  +#+)F-*7, µ+ µ+5(#%=;+5µ(  7<, µ$:%(#%=;+5µ(  (%/0()*$, 
5-)/5*$*$"  )$  +8+*&5(-) *$ 3$);&)()*$  #+%"(-5"$:& 5*("6+/$ 5*(  #3$/5"( *<)  
6$%*(.-3$:/<)  *(-, , $8"(3('>)*$,  *2)  7:;+54  *(-,  :$"  :$;(%/0()*$,  *", #+#(";45+", 
*(-,  (Watson, 2013). 

                                                
56 PRI (2016), A practical guide to ESG integration for equity investing https://www.unpri.org/listed-equity/a-practical-
guide-to-esg-integration-for-equity-investing/10.article  
57 PRI (2018), An asset owner’s guide to the TCFD recommendations https://www.unpri.org/climate-change/an-asset-
owners-guide-to-the-tcfd-recommendations/3109.article  
58 !  ; +%µ":=,  &);%$:$, $)$.7%+*$" 5*(  :&%C(-)(  #(-  :$/'+*$"  '"$  ;+%µ=*2*$ 4 +)7%'+"$, 5+ $)*/;+52  µ+ *(  
µ+*$33(-%'":= :&%C(-)( , *(  (#(/(  6%25"µ(#("+/*$" '"$  *2)  #$%$'<'4 6&3-C$. 
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6.10 ΑΞΙΟΛΟΓΗΣΗ ΚΟΣΤΟΥΣ ΚΑΙ ΠΙΘΑΝΟΥ ΟΦΕΛΟΥΣ 
 
A$ #";$)& (.732  #+%"3$µC&)(-)  *2)  +)/56-52 :$"  :")2*(#(/252  +#+)F-*":>)  5*=6<) :$"  
#+#(";45+<) #(-  5-)F7()*$"  µ+ *(  :3/ µ$, *2)  -#(5*4%"82 *2,  +#/*+-82, *(-  ;+*":(9  
5+)$%/(- '"$  *2)  -#+%;7%µ$)52 *(-  #3$)4*2 :$"  *2)  $)*/5*("62 +-;-'%&µµ"52 *<)  
6$%*(.-3$:/<)  +#+)F95+<), *2 µ+/<52 *<)  :(")<)":>)  +#"#*>5+<), *2)  +)/56-52 *<)  
#%(5#$;+">) F75µ+-52, +*$"%">) (%-:*>)  :$-5/ µ<)  5+ :3"µ$*":(9,  5*=6(-, , :$"  *2 
'+)":=*+%2 +-;-'%&µµ"52 µ+ *", #%(*"µ45+", *<)  +)F"$.+%(µ7)<) .  
 
I#=  *2)  &332 #3+-%& *$ #";$)& :=5*2  #+%"3$µC&)(-)  *()  #+%"(%"5µ= *(-  +#+)F-*":(9 
:=5µ(- , *2)  $98252 *(-  +#+)F-*":(9 :")F9)(- , *2 µ+/<52 *2,  +#"%%(4, 5+ +*$"%+/+,, *2)  
$98252 *(-  :=5*(-,  +.$%µ('4,  '"$  +#+)F-*7, 5+ 5-':+)*%<*" :&  :+.&3$"$ :$"  *2)  
9#$%82 :(")<)":((":()( µ":>)  +#"#*>5+<).  
 
!"  #$%&µ+*%(" :$; (%/0()*$" µ+ C&52 *()  *9#( *<)  +)+%'+">) ;+%µ":(9  &);%$:$ #%(, 
5*$F"$:4 :$*&%'252, *$ µ7*%$ :$"  *$ :$*>*$*$  =%"$ $)$.(%":&  µ+ *( -,  +#+)F-*":(9,  
#+%"(%"5µ(9, , *", :$*2'(%/+,  #+%"(-5"$:>)  5*("6+/<) :$"  *", +#+)F95+", #(-  
+#2%+&0()*$" :$"  *(  6%()(F"&'%$µµ$ -3(#(/2 52,.  
 
K +)5<µ&*<52 *<)  #+%"C$33()*":>) ;+<%45+<) 5+ (#("$F4#(*+ +#+)F-*":4 $#=.$52 
5*2 )$-*"3/$ +) F-)&µ+" ;$  76+" µ$:%(#%=;+5µ$ (.732 . E5*=5(  #%(, *(  #$%=) F+) 
-#&%6(-) $%:+*& 4 µ$:%(6%=)"$ F+F(µ7)$ #(-  ;$  +#7*%+#+ *2)  $5.$34  #(5(*":4  
$8"(3='252 4 +)5<µ&*<52 5*$ µ()*73$ #(-  $)$#*96;2:$)  5*$ #3$/5"$ *2,  F"F$:*(%":4, 
$-*4,  F"$*%"C4, $)  :$"  *$ µ()*73$ +/)$" ":$)&  )$  F+6;(9) :$"  $-*& *$ F+F(µ7)$ =*$) ;$  
+/)$" F"$;75"µ$. 
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7. ΕΝΑΛΛΑΚΤΙΚΗ ΜΕΘΟΔΟΣ ΑΠΟΤΙΜΗΣΗΣ ΝΑΥΤΙΛΙΑΚΩΝ 
ΕΤΑΙΡΕΙΩΝ 

 
Q+ $-*= *(  :+.&3$"(  $)$#*955+*$" 7)$ C+3*"5*(#("2µ7)(  µ()*73(  $#(*/µ252, 
)$-*"3"$:>)  +#"6+"%45+<) #(-  F%$5*2%"(#("(9)*$" 5*()  *( µ7$ *(-  82%(9 .(%*/(- , µ75< 
*(-  5-':+%$5µ(9  *<)  F"$.=%<) µ+;=F<) $#(*/µ252, #(-  6%25"µ(#("(9)*$"  +-%7<,. A(  
+.$3*4%"( '"$  *2)  $)$04*252 *2,  C73*"5*2, µ+;=F(-  $#(*/µ252, -#4%8+ *(  '+'()=,  =*" 
("  $#(*"µ45+", +/)$" 5-6)& $)$:%"C+/, :$"  -#=:+")*$" 5+ $33$'7, 3='<  5-':+:%" µ7)<)  
µ+*$C32*>) #$%$'=)*<) *2,  +:&5*(*+ +*$"%+/$,, *2,  µ+*$C32*=*2*$, *2,  $'(%&, :$"  *<)  
F"$:-µ&)5+<). !"  F"$.(%+*":7, *+6)":7, $#(*/µ252, #$%&'(-)  7)$ +-%9 .&5 µ$ *"µ>) . !"  
$#(*"µ45+", µ#(%+/ )$  +/)$" #(39 +-$/5;2*+,  5+ µ7*%"+, *%(#(#("45+", *<)  µ+*$C32*>) 
#$%$'=)*<) #(-  6%25"µ(#("(9)*$"  '"$  *2)  #%=C3+12 (forecast variables) =5( :$"  5*(  
µ$:%((":()( µ":= #+%"C&33(). !"  #37() #%(*"µ>µ+)+, µ7;(F("  $#(*/µ252, +/)$" ("  
:&*<;" : 
 

• Q-':%"*":7,  I#(*" µ45+", (Comparative Valuations)  
• J7;(F("  C$5"5µ7)+, 5+ *$µ+"$:7, %(7, (Cash Flow Based Methods)  
• J7;(F("  #(-  C$5/0()*$" 5+ 5*("6+/$ +)+%'2*":(9 (Asset Based Methods)  

 
I#=  *2)  7%+-)$ #%(7:-1+ 7)$ (3(:32%<µ7)(  µ()*73(  $8"(3='252, #(-  5-)F-&0+" *2)  
#%(57''"52 *2,  $'(%&, µ+ $-*4  *(-  +"5(F4µ$*(, . J+  &33$ 3='"$, µ75< *(-  µ()*73(-  
$-*(9 , +:*=,  $#= *", #$%$µ7*%(-, #(-  6%25"µ(#("(9)*$"  5*", #$%$#&)< µ+;=F(- ,  
6%25"µ(#("4 ;2:$)  :$"  #$%&µ+*%(" #(-  µ+*%"&0(-) *$ :+)& #(-  #$%(-5"&0(-) *$ 
-#&%6()*$ µ()*73$. 
 

7.1. ΕΙΣΑΓΩΓΗ 
 
!"  $#(*"µ45+", )+=*+-:*<)  :$"  µ+*$6+"%"5µ7)<)  #3(/<)  C$5/0()*$" "5*(%":& 5+ 
5-':%/5"µ+, 5-)$33$'7,  (comparable transactions). !"  "5(%%(#2µ7)+, F-)&µ+", 
#%(5.(%&, :$"  04*252, F"$µ(%.>)(-)  7)$ "last done" 4 "going rate" µ()*73(  
$#(*/µ252,, *(  (#(/(  C$5/0+*$" 5*2)  «*+3+-*$/$ 5-)$33$'4 », µ75< *(-  (#(/(-  µ#(%(9) 
)$  +:*"µ2;(9)  ("  )$-*"3"$:7,  +*$"%+/+, (Merikas : .&., 2012). E5*=5( , 2 #%=5.$*2 
#$':=5 µ"$ (":()( µ":4  :$"  6%2µ$*(#"5*<*":4  :%/52 +#7C$3+ *2)  $)&':2  -"(;7*252,  
+)$33$:*":>)  µ+;=F<) $#(*/µ252,. B"(  5-':+:%" µ7)$, µ+*& *2)  +8&#3<52 *2,  
#$':=5 µ"$, (":()( µ":4,  :%/52, 5*()  *%$#+0":= :$"  )$-*"3"$:=  *( µ7$ #$':(5 µ/<, , 
:-%"$%6(95+ (  #$%$3('"5 µ=, 5*", $#(*"µ45+", *<)  #3(/<) , :$;>,  -#4%8+ µ"$ µ+'&32 
F"$*$%$64 5*2 56752 #%(5.(%&, :$"  04*252, #3(/<) . D$*’ (-5/$) , 2 733+"12 04*252, 
F+) µ#(%(95+ )$  +8"5(%%(#2;+/ 5+ $#(F+:*= +#/#+F( µ+ *2)  -#+%#%(5.(%& #3(/<) , 
(F2'>)*$,  7*5" 5+ #$%&3('+, *"µ7, $#(*/µ252, #3(/<) 59. 
 
K #%($)$.+%;+/5$ 733+"12 :$)()":=*2*$,  5*2)  $'(%& #3(/<)  +/6+ <,  $#(*73+5µ$, 
$.+)=, , *2)  #$%$C/$52 *<)  =%<) F$)+/<) #(-  5-56+*/0()*$)  µ+ $8/+, #3(/<)  µ+ 
$#(*73+5µ$ *2)  +#"F+/)<52 *<)  6$%*(.-3$:/<)  *%$#+0>) µ+ )$-*"3"$:& F&)+"$ :$"  

                                                
59 I-*4  2 F"$*$%$64 µ#(%+/ +#/52, )$  +µ.$)"5*+/  5+ #(39 µ":%=*+%2 :3/ µ$:$  <,  µ+*$'+)75*+%2 +#/F%$52 *2,  
:-:3":=*2*$,  *(-  )$-*"3"$:(9  *( µ7$. 
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$.+*7%(- *2)  F"+)7%'+"$ #$%&3('<)  +:*"µ45+<) '"$  )$-*"3"$:7,  +*$"%/+, ("  (#(/+,  
$#+/6$) µ$:%&) $#= *2)  #%$'µ$*":=*2*$. J+  5*=6( *2 '+.9%<52 *(-  6&5µ$*(,  #(-  
#$%(-5"&5*2:+ 5*", $#(*"µ45+", )$-*"3"$:>)  +*$"%">), ("  (#(/+,  C$5/0()*$) 5*()  :$)=)$  
#(-  +#":%$*(95+ 5*2)  $'(%&, 4*(" 5*", 5-)$33$'7,  $'(%&, :$"  #>3252,, $)$#*96;2:+ 
µ"$ )7$ µ7;(F(,  5*", $%67, *(-  2009 $#= *2)  )$-*"3"$:4  :(")=*2*$  *(-  I µC(9%'(- . A(  
#%=*-#( $8"(3='252, *<)  #3(/<)  *(-  I µC(9%'(-  (Hamburg Ship Evaluation Standard 
"HSES")60 -"(;7*25 + *2)  #%$:*":4 *2,  $#(*/µ252, #3(/<)  µ75< *2,  #%(+8=.3252, 
µ+33()*":>)  %(>) $)*/  *2,  µ+;=F(-  #(-  6%25"µ(#("+/ *2)  $'(%$/$ $8/$ 4 *2,  µ+;=F(-  
*2,  *+3+-*$/$, 5-)$33$'4,  (last transaction done method) (Bockmann, 2011). 
 
I#=  *2)  +"5$'<'4  *(-  HSES, 2 µ7;(F(,  #%(+8=.3252, *<)  *$µ+"$:>)  %(>) 
$)*"µ+*>#"5+ 7)*()2  :%"*":4 :-%/<,  $#= µ+5/*+, +:*=,  N+%µ$)/$,  #(-  #$%76(-) *", 
#+%"55=*+%+, $#= *", $8"(3('45+",  )$-*"3"$:>)  +*$"%+">) #$':(5 µ/<, , 6%25"µ(#(">)*$,  
µ+;=F(-,  C$5"0=µ+)+, 5*(-,  :$)=)+,  *2,  $'(%&,  (#%(5.(%& :$"  04*252). !"  µ+5/*+, 
+:*=,  N+%µ$)/$,  :$*2'(%(95$)  *", µ+;=F(-,  #%(+8=.3252, *$µ+"$:>)  %(>) <,  *%=#( 
*+6)2*4, +)/56-52, *<)  "5(3('"5 µ>)  *<)  *%$#+0>) :$"  *<)  )$-*"3"$:>)  +*$"%+">) 
(Bockmann, 2011). E5*=5( , 2 $)&:$ µ12 5*()  *( µ7$ *2,  )$-*"3/$,  $#= *(  2010 7<, 
54µ+%$ F":$/<5+ *2)  µ7;(F(  *(-  I µC(9%'(- , F+F(µ7)(-  =*" ("  $#(*"µ45+", #(-  
C$5/5*2:$)  5*2)  HSES µ7;(F( , "F"$/*+%$ 5*(  $#(:(%9.< µ$ *2,  #%=5.$*2, #$':=5 µ"$, 
(":()( µ":4,  :%/52,, $#(F+/6;2:$)  #"( %+$3"5*":7, $#= *", +:*"µ45+", #(-  C$5/5*2:$)  5+ 
#%(5+''/5+", *2,  $'(%&,. 
 
J+  C&52 *2)  #%($)$.+%;+/5$ F"&5*$52 5*", µ+;=F(-,  $#(*/µ252,, F2µ"(-%'4;2:+  7)$ 
C+3*"5*(#("2µ7)(  µ()*73(  $#(*/µ252, '"$  )$-*"3"$:7,  +*$"%+/+, µ75< *(-  5-)F-$5 µ(9  
*<)  -."5*& µ+)<)  µ+;=F<) :$"  *2,  +"5$'<'4,  '+)":>)  µ$:%((":()( µ":>)  #$%$µ7*%<) µ+ 
5*=6( *2 '+)":4  $#(F(64 *(-  µ()*73(-  :$"  $#= *(-,  -#(5*2%":*7, *<)  µ+;=F<) *2,  
$'(%&, (market based approaches) $33& :$"  $#= *(-,  -#(5*2%":*7, *<)  µ+;=F<) 
#%(+8=.3252, µ+33()*":>)  *$µ+"$:>)  %(>). 
 
K :$")(*( µ/$ #(-  +"546;2 µ75< *2,  +8+3"'µ7)2, $-*4,  µ+;=F(-  $#(*"µ45+<, 7':+"*$" 
5*(  =*" (  Baltic Dry Index, :$;>,  :$"  *(  #$':=5 µ"(  IG B 3$µC&)()*$" -#=12 '"$  *()  

                                                
60 !  G#+)F-*":=, D>F":$,  *2,  N+%µ$)/$,  (Kapitalanlagegesetzbuch 4 KAGB) *%(#(#("4;2:+  7*5" >5*+ )$  +#"*%7#+" 
*2)  $8"(3='252 #3(/<)  C$5"0=µ+)(,  5*(-,  «:$)=)+,  *(-  I µC(9%'(-». !  5- µC(-3+-*":=,  –+3+':*":=,  (/:(,  Price 
Waterhouse Coopers (PwC) #"5*(#(/25+ =*" 2 µ7;(F(,  ‘HSGS method 5- µµ(%.>)+*$" #34%<, µ+ *$ #%=*-#$ +37'6(-  
'"$  *2)  +:*/µ252 $8">) +*$"%">). K Verband Deutscher Reeder (VDR) - 2 N+%µ$)":4  S)<52  G.(#3"5*>)  :$"  2 
Zentralverband Deutscher Schiffsmakler (ZDS) - 2 N+%µ$)":4  S)<52  B3("(:*2*>) , 5- µ.>)25$)  ( µ=.<)$  )$   
+)5<µ$*>5(-)  *2 µ+;(F(3('/$  *(-  HSGS 5*()  KAGB.  
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+8(%;(3('"5µ= *<)  +5=F<) *<)  )$-*"3"$:>)  +*$"%+">) +µ#+%":3+/()*$, 5*(  µ()*73(  *2)  
*&52 *(-  *( µ7$. G#"#37(), $)$#*96;2:+  7)$,  µ$;2 µ$*":=,  *9#(,  '"$  *()  5-':+%$5µ= *<)  
$#(*+3+5µ&*<) #(-  #%(7%6()*$" $#= F"$.(%+*":7, µ+;=F(-,  $#(*/µ252,. 
 

7.2. ΚΥΡΙΕΣ ΚΑΤΗΓΟΡΙΕΣ ΑΠΟΤΙΜΗΣΗΣ 
 
!"  F"$.(%+*":7, µ7;(F("  $#(*/µ252, F"$:%/)()*$" 5+ *%+/, :$*2'(%/+,  <,  :&*<;" :  
 

• B%(57''"52 *2,  I'(%&,  (Market Approach): Q-':%"*":7,  I#(*" µ45+", / 
G:*"µ45+", 6%25"µ(#(">)*$,  F+/:*+, :$"  #(33$#3$5"$5*7,. (Samuelson, 1937, 
Damodaran, 2006) 

• B%(57''"52 +"5(F4µ$*(,  (Income Approach): J7;(F("  R%2µ$*(%(>)  / 
I#(*" µ45+", µ+ C&52 *", µ+33()*":7,  *$µ+"$:7, %(7,, $)&#*-82 :$"  :=5*(,  
:+.$3$/(- . (Berkman et al, 2000), (Damodaran, 2006) 

• B%(57''"52 :=5*(-,  (Cost Approach): J7;(F("  #(-  5*2%/0()*$" 5*$ 5*("6+/$ *(-  
+)+%'2*":(9 / I#(*" µ45+", µ+ C&52 *2)  *%76(-5$ $'(%$/$ $8/$ *<)  5*("6+/<) 
+)+%'2*":(9, &;%("5µ$ *<)  +#"µ7%(-, $8">), :$;$%7, $8/+, +)+%'2*":(9. 
(Williams, 1938), (Samuelson, 1937) 

K $)&3-52 *2,  µ+;(F(3('/$,  :$"  2 $#(*9#<52 *<)  #3+()+:*2 µ&*<) :$"  *<)  
µ+"()+:*2µ&*<) :&;+  F"$:%"*4, µ+;=F(-  $#(*/µ252,, 7'")+ µ+ C&52 $-*4  *2)  *$8")=µ252. 

7.2.1 ΠΡΟΣΕΓΓΙΣΗ ΤΗΣ ΑΓΟΡΑΣ - MARKET  APPROACH 
 
I-*4  2 #%(57''"52 $#(*/µ252, 5*(6+9+" 5*()  #%(5F"(%"5µ= *2,  +93('2,  $'(%$/$, $8/$, 
C$5"0=µ+)2 5*", *"µ7, $'(%&, *<)  +*$"%+">) *(-  /F"(-  *( µ7$ F%$5*2%"=*2*$,. 
Q-':+:%"µ7)$, ("  5-':%"*":7,  $#(*"µ45+", +/)$" +#/52, ')<5*7,  <,  µ7;(F("  
5-':%"5"µ=*2*$, *2,  $'(%&, (Market Comparable ) 4 B(33$#3$5"$5*7, #(-  #%(:9#*(-)  
$#= #%=5.$*+, +8$'(%7, (Recent Acquisition Multiple Valuation methods) (Kim & Ritter, 
1999; Merril Lynch Wealth Management, 2010). Q9µ.<)$  µ+ *2)  #%(57''"52 $-*4  
+8&'()*$" ("  *%76()*+, F+/:*+, :+.$3$"(#(/252,  C&5+" #$%$µ7*%<) #(-  #%(:9#*(-)  $#= 
*2)  :$*&5*$52 $#(*+3+5µ&*<) :$"  *()  "5(3('"5 µ= +*$"%+">) #(-  F%$5*2%"(#("(9)*$" 
5*()  /F"( *( µ7$ F%$5*2%"=*2*$,, <,  +84,: 
 

• B<345+", 
• DBVAI  - EBITDA (D7%F2 #%( .=%<) *=:<)  :$"  $#(5C75+<)) 
• EBITDA µ+/()  Capex (D+.$3$"(-6":&  S8(F$) 
• EBIT (D7%F2 #%( .=%<) :$"  *=:<) ) 

 
I-*(/  ("  F+/:*+, +.$%µ=0()*$" 5*2 5-)76+"$ 5*$ (":()( µ":& $#(*+375µ$*$ *2,  -#= 
$8"(3='252 +*$"%/$,. !"  #"( :(")(/  #(33$#3$5"$5*7, '"$  $#(*"µ45+", #(-  C$5/0()*$" 
5*(-,  :$)=)+,  *2,  $'(%&, +/)$" ("  #$%$:&*<: 
 

• Price / Earnings: Current share price / EPS or Market Cap / Net Income 
• Price / Book Value: Market Cap / Total Equity or Current share price / BV per 

share 
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• Dividend Yield: Annualized cash dividend per share / share price 
• EV61/ EBITDA  
• Price / Cash Flow 
• Free Cash Flow Yield 
• Price / Sales 

 
G:*=,  $#= *2)  :+.$3$"(#(/252  *<)  +"52'µ7)<)  5*(  6%2µ$*"5*4%"( +*$"%+">) #(-  
6%25"µ(#("+/*$" '"$  *()  #%(5F"(%"5µ= *<)  #(33$#3$5"$5*>) *2,  $'(%&, (market 
multiples), µ#(%(9)  +#/52, )$  6%25"µ(#(" 2;(9)  ("  #%=5.$*+, *"µ7, +8$'(%&, #$%=µ("<)  
+*$"%">) *(-  :3&F(- . I-*4  2 *+6)":4 $#(*/µ252, $#$"*+/: 
 

!  I)$')>%"52  =3<) *<)  5-':% /5"µ<)  5*("6+/<), *(  (#(/(  "F$)":& $)$.7%+*$" 5+ 
12-15 +*$"%+/+, #(-  F%$5*2%"(#("(9)*$" 5*()  /F"( :3&F( (Graham & Dodd, 1934). 
N"$ )$  +#"378+" :&#("(,  5-':%/5"µ+, +*$"%+/+,, 6%+"&0+*$" )$  +5*"&5+" 5*(  
$)*":+/µ+)(  *2,  -#= $8"(3='252 +*$"%+/$,, 5*$ 75(F$ :$"  5*$ 5*("6+/$ *(-  
+)+%'2*":(9, 5*(-,  #$%+3;()*":(9,  :$"  #%(C3+#=µ+)(-,  %-;µ(9,  $)&#*-82,, 5*", 
:+.$3$"(#("45+",  $'(%&, :$"  5*$ +#/#+F$ :+%F(.(%/$,, 5*", '+<'%$.":7,  
#+%"(67, F%$5*2%"(#(/252, :$"  5*2 F(µ4 :+.$3$/(- . 
B%(5$%µ('4  5-':%/5"µ<)  (":()( µ":>)  5*("6+/<)  '"$  *2)  $#(µ=)<52 
*(-3&6"5*()  *%">) #%$'µ$*":& 5-':%/5"µ<)  +*$"%+">). 

!  Z#(3('"5 µ=, *<)  :$*&3323<) #(33$#3$5"$5*>) *2,  $'(%&, (market multiples). 
!  B%(5$%µ('4  *2,  #%(:9#*(-5$,  $8/$, *2,  +#"6+/%252, 5+ (#("+5F4#(*+ 

$)< µ$3/+, *(-  µ":%((":()( µ":(9  :$"  µ$:%((":()( µ":(9  #+%"C&33()*(,. 
 
!"  C73*"5*+, #%$:*":7, $#$"*(9) *2 6%452 *(-3&6"5*()  *+55&%<) 7<, 78" 
#(33$#3$5"$5*>), F"$.(%+*":& 2 µ7;(F(,  ;$  #%7#+" )$  $#(%%".;+/ (Manos & Lyridis, 
2014). 
 
K $:%/C+"$ *<)  5-':%"*":>)  $#(*"µ45+<) +)"569+*$" µ75<: 
 

!  B%(5F"(%"5µ(9  *(-  52µ+/(-  *2,  :-:3":=*2*$,  *<)  *"µ>)  *<)  µ+*(6>)  
!  G#$)+87*$52, *<)  #(33$#3$5"$5*>) $'(%&, :$"  +8$'(%>) :$*& *2 F"&%:+"$ 

µ"$, #+)*$+*(9, #+%"=F(- :$"  #$%(64 *2,  $#(*/µ252, *(-  +9%(-, 5-)$33$'>)  
+84)*$ µ2)>) . 

 
8&%#1%4$9µ)$)   
A(  52µ$)*":=*+%( #3+()7:*2µ$ *<)  µ+;=F<) 59':%"52, *2,  $'(%&, (comparable 
methods) +/)$" 2 $)*":+"µ+)":=*2*$ #(-  5-)+#&'+*$" 2 $#(*/µ252 *<)  +#"6+"%45+<) #(-  
$)4:(-)  5*()  /F"( :3&F(, F+F(µ7)(-  =*" 5*2)  #%(:+"µ7)2 #+%/#*<52, 2 C&52 *2,  
$#(*/µ252, µ"$, +*$"%+/$, +/)$" 2 $#(*/µ252 *<)  &33<) +*$"%+">) *(-  :3&F(- . 
 
=%3#1%4$9µ)$)   
K $8/$ #(-  -#(3('/0+*$"  µ75< $-*4,  *2,  *+6)":4,  +/)$" +8/5(- $8"=#"5*2 µ+ *2)  
$8"(#"5*/$ *<)  +*$"%+">) *(-  :3&F(-  #(-  6%25"µ(#("(9)*$"  '"$  $-*=)  *(  5:(#= . I-*=  
52µ$/)+" =*" 5+ #+%"=F(-, -#+%C(3":>) $)*"F%&5+<) 5*2)  (":()( µ":4  F%$5*2%"=*2*$, 

                                                
61 Enterprise Value = Market Cap + Net Debt + Minority Equity + Other non-current liabilities 
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#%(, (#("$F4#(*+ :$*+9;-)52 , -#= *2)  +#"%%(4 *<)  (":()( µ":>)  :9:3<)  *2,  #$':=5 µ"$, 
(":()( µ/$,  4 *2,  +#"µ7%(-, :-:3":=*2*$,  *(-  *( µ7$, *$ $#(*+375µ$*$ µ#(%+/ )$  
$#(F+"6;(9) $)$:%"C4 :$"  µ#(%+/ )$  #$%$#3$)45(-) *=5(  *(-,  $8"(3('2*7,  =5(  :$"  *(-,  
3("#(9,  +)F"$.+%=µ+)(-, . 

7.2.2 ΠΡΟΣΕΓΓΙΣΗ ΕΙΣΟΔΗΜΑΤΟΣ - INCOME APPROACH  
 
K #%(+8=.3252 *$µ+"$:>)  %(>) (Discounted Cash Flows) 5-)+#&'+*$" =*" 2 +*$"%":4 
$8/$ $#(*+3+/*$" $#= *$µ+"$:7, %(7,. K +''+)4,  $8/$ µ"$, +#"6+/%252, +/)$" 2 µ+33()*":7,  
%(7, #(-  ;$  #%(73;(-)  $#= *2)  F%$5*2%"(#(/254 *2, . K 5-)(3":4  $8/$ #%(7%6+*$" $#= 
*2)  #%(C3+#=µ+)2 *$µ+"$:4 %(4 '"$  µ"$ 5-':+:%" µ7)2 #+%/(F(  :$"  $#= *2)  
#%(+8(.32µ7)2 -#(3+"µµ$*":4   $8/$ µ"$, +#"6+/%252, 5*(  *73(,  *2,  #+%"=F(- #%=C3+12,. 
B%(:+"µ7)(-  )$  µ+*$*%71(-µ+ *2)  $8/$ µ"$, +*$"%+/$, 5+ =%(-, 5-)(3":4,  #$%(95$, 
$8/$,, #%7#+" )$  #%(+8(.345(-µ+ 5*(  +)+5*>*$ 6%=)( *", *$µ+"$:7, %(7, *2,  #+%"=F(- 
#%=C3+12, :$;>,  :$"  *2)  -#(3+"µµ$*":4  $8/$. A(  #%(+8(.32*":= +#"*=:"( #(-  ;$  
6%25"µ(#("45(- µ+ +/)$" *(  $#$"*(9µ+)(  #(5(5*=  $#=F(52, #(-  ("  #"5*<*7, :$"  ("  
+#+)F-*7, $#$"*(9) '"$  µ"$ -#(*";7 µ+)2 +#7)F-52, :$"  ;$  :$;(%/5+" *", *%76(-5+, $8/+, 
*<)  +:*"µ>µ+)<)  µ+33()*":>)  %(>) µ+*%2*>). A(  #%(+8(.32*":= +#"*=:"( 
$)*":$*(#*%/0+" *()  +''+)4  :/)F-)(  *2,  +*$"%+/$, :$"  *(  $#$"*(9µ+)(  #(5(5*=  $#=F(52, 
'"$  *(-,  +#+)F-*7, (Brealey, 2001; Graham & Dodd, 1934; Kaplan & Ruback, 1995). 
 
K #%(:9#*(-5$  $#(*/µ252 +8$%*&*$" $#= #$%$F(67, 56+*":& µ+ (Bockmann, 2011; 
McQuilling Services, LLC, 2009): 
 

!  B%(C3+#=µ+)+, *$µ+"$:7, %(7, 4 µ+ &33$ 3='"$ 2 #+%/(F(, #%(C371+<) µ+ 
C&52 *(  #%(5F=:"µ(  0<4, *<)  #+%"(-5"$:>) 5*("6+/<). !"  *$µ+"$:7, %(7, 
$#(*+3(9)*$" $#= 6%()(µ"5;>5+", ("  ( #(/+, 76(-)  4F2 :$;(%"5*+/  C&5+" 
-."5*& µ+)<)  5- µC&5+<) :$;>,  :$"  $#= #$%$F(67, 6%()(µ"5;< µ&*<) '"$  
+#=µ+)$ 7*2 #(-  F+) 76(-)  $:=µ2 F"+-;+*2;+/, µ+ C&52 *", *%76(-5+, $8/+, *2,  
$'(%&,. 

!  A(  #%(5$%µ(5 µ7)(  5*()  :/)F-)(  #%(+8(.32*":= +#"*=:"( #(-  ;$  
6%25"µ(#("2 ;+/ '"$  *2)  #%(+8=.3252 *<)  *$µ+"$:>)  %(>).   

!  @"&%:+"$ 0<4, *<)  #+%"(-5"$:>) 5*("6+/<). 
!  K -#(3+"µµ$*":7,  $8/+, ("  (#(/+,  +/)$" :$* ’(-5/$)  ("  *"µ7, $'(%&, '"$  

#$3"(5/F+%$ (scrap values) 

I-*&  *$ *755+%$ :%"*4%"$ +/)$" :%/5"µ$ '"$  *2)  $#(*/µ252 µ"$, )$-*"3"$: 4,  +*$"%+/$,. 
 
 
G#"#37(), '"$  )$  -#(3('/5(- µ+ *2)  #$%(95$ $8/$ 59µ.<)$  µ+ *2 µ7;(F(  DCF, 
6%+"$0=µ$5*+ *", $:=3(-;+,  #32%(.(%/+,: 
 

!  *(  +#"*=:"( $'(%&, &)+- :")F9)(-  (risk free rate) 
!  *(  +#"#37() +#"*=:"( #(-  $#$"*+/ 2 $'(%& '"$  :&3-12  *(-  :")F9)(-  (market-risk 

premium) 
!  *()  5-)*+3+5*4 C4*$ 
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B$%$:&*< #$%(-5"&0(-µ+ *(-,  *9#(-,  #(-  6%25"µ(#("(9)*$"  '"$  *()  -#(3('"5 µ= *2,  
$#(*/µ252, µ"$, +*$"%+/$, 59µ.<)$  µ+ *2 µ7;(F(  DCF (Bockmann, 2011; Kaplan & 
Ruback, 1995): 
 
Free Cash Flow = EBITDA – Capital Expenditures – Changes in Working Investment – 

Statutory Taxes 
 

Discounted FCFs =∑
−

= +

1

0 )1(

n

x
x

x

WACC
FCF

, x = operating year (0, …,n-1) 

 
G/)$" 52µ$)*":=  2 $8/$ (3=:32%2, *2,  +#"6+/%252, )$  C$5/0+*$" 5+ *$µ+"$:7, %(7, #%( 
*=:<) . @"$.(%+*":&, 2 $8/$ ;$  F2µ"(-%'2;+/  µ=)(  '"$  *(-,  :$*=6(-,  HF/<) D+.$3$/<)  
:$"  =6" '"$  *(  59)(3(  *2,  +*$"%/$,. I-*=,  +/)$" (  3='(,  '"$  *()  (#(/(  #%7#+" )$  
-#(3('/5(- µ+ *(  5*$; µ"5µ7)(  µ75( :=5*(,  :+.$3$/(-  [WACC], *(  (#(/(  +/)$" *(  
5*$; µ"5µ7)(  :=5*(,  :+.$ 3$/(-  C&5+" *2,  F"&%;%<52,  5+ @&)+"$ :$"  [F"$ D+.&3$"$. 
 
 

WACC = Ke (% Market Value Equity in capital structure) + Kd (1-t) (% Market Value 
Debt in capital structure) 

 
Ke = Cost of Equity 
Kd = Cost of Debt 
 
A(  :=5*(,  *<)  µ+*$C32*>) :+.$3$/(-  (Ke) +/)$" *(  &)+- :")F9)(-  +#"*=:"( (Rf), *(  
$5.&3"5*%( (+#"#37() #(5(5*= ) :")F9)(-  $'(%&, (Rm - Rf) :$"  *(  beta (equity beta). !  
5-)*+3+5*4, beta $)*":$*(#*%/0+" *2)  $)$3('/$  6%7(-, #%(, µ+*(6":= :+.&3$"(  *2,  
+*$"%+/$, C&5+" *2,  $'(%$/$, *2,  $8/$,, :$"  =6" *(  $#(µ(63+- µ7)(  beta (unleveraged asset 
beta). N"$ 3='(-,  5-)7#+"$,, 5*", #+%"55=*+%+, #+%"#*>5+",, ("  +#+)F-*":(/ (/:("  
6%25"µ(#("(9)  (Damodaran, 2007, 2013): 
 

• *(  30 day T-Bill rate for the risk-free rate (Rf) 

• 6,9% <,   equity-risk premium, (Rm – Rf)62 

• A(  Equity Beta  *(-  Standard and Poor’s  

Ke = RF + B (Rm – Rf) 
 
K µ+*$C32*4 (Kd) - :=5*(,  6%7(-,, +/)$" *(  #%( .=%<) :=5*(,  6%7(-, #(33$#3$5"$5µ7)(  
+#/ *2 µ()&F$ µ+/()  *()  #%$'µ$*":= .(%(3('":=  5-)*+3+5*4. !  C$5":=, *9#(,  '"$  *2)  
#%(57''"52 *2,  F"&%:+"$, 5*2)  $8"(3='252 *2,  -#(3+"µµ$*":4,  $8/$, +/)$" (  $:=3(-;(, : 
 
                                                
62 !  $%";µ2*":=,  µ75(,  =%(, *<)  µ+3+*>) Ibbotson $#= *(  1926 :$"  *(  1954 
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Terminal Value = CF (1+g) / WACC – g 
CF = Free Cash Flow in the terminal year 
g = the long term growth rate held constant at inflation 
 
K $)&#*-82 (g) #(-  6%25"µ(#("+/*$" '"$  *2)  +:*/µ252 *2,  -#(3+"µµ$*":4,  $8/$,, F+) 
#%7#+" )$  -#+%C$/)+" *(  #(5(5*=  #32;<%"5µ(9  :$"  *(  #%(+8(.32*":= +#"*=:"( (WACC) 
#(-  6%25"µ(#("+/*$" '"$  *2)  :+.$3$"(#(/252  *2,  *$µ+"$:4, %(4,, 2 (#(/$  #%7#+" )$  
"5(9*$" µ+ *(  #%(+8(.32*":= +#"*=:"( #(-  6%25"µ(#("+/*$" '"$  *2)  #+%/(F( #%=C3+12, 
*$µ+"$:>)  %(>).   
 
8&%#1%4$9µ)$)   
A(  52µ$)*":=*+%( #3+()7:*2µ$ *2,  µ+;=F(-  DCF +/)$" =*" F"$5.$3/0+" *2)  $#(-5/$  
$:%$/<) '+'()=*<)  *2,  $'(%&, #(-  F"$.(%+*":& ;$  µ#(%(95$) )$  (F2'45(-)  5+ -1237,  
4 6$µ237, *"µ7, $#(*/µ252,, µ$:%"& $#= *2)  #%$'µ$*":=*2*$. A(  '+'()=,  =*" 2 $#(*/µ252 
C$5/0+*$" 5+ µ+33()*":7,  *$µ+"$:7, %(7, #(-  $#$%*/0()*$" $#= 75(F$ C&5+" 5- µC&5+<) 
'"$  5-':+:%" µ7)(  6%()":= F"&5*2µ$, $#(*+3+/ :$"  *(  :9%"( #3+()7:*2µ$ $-*4,  *2,  
µ+;=F(- . G#"#37(), µ75< *2,  6%452, *$µ+"$:>)  %(>), 7µµ+5$ 2 µ7;(F(,  $-*4  
+)5<µ$*>)+" *2)  $8/$ *(-  (%;(3( '"5 µ(9  5*2 F"$6+/%"52 :$"  *2 5-)(3":4  3+"*(-%'/$ µ"$, 
+#"6+/%252,. 
 
=%3#1%4$9µ)$)   
A(  '+'()=,  =*" #+%"3$µC&)()*$" +#/52, #%(C3+#=µ+)$ 75(F$, '"$  *$ (#(/$  F+) 76(-)  
-#('%$.+/  56+*":& 5- µC$*":& 7''%$.$  :$*& *2 5*"' µ4 *2,  +:*/µ252, *2,  $8/$, *2,  
+:&5*(*+ +*$"%/$,, :$;>,  :$"  2 $)&':2  6%452, µ+33()*":>)  *"µ>)  scrap, F2µ"(-%'(9)  
*()  :/)F-)(  -#(3('"5 µ(9  -#(:+" µ+)":>)  µ+33()*":>)  $8">) +#2%+$5µ7)<)  $#= *", 
*%76(-5+, 5-);4:+,  *2,  $'(%&,. I-*=  ;$  µ#(%(95+ )$  ;75+" 5+ :/)F-)(  *2)  $:%/C+"$ *2,  
*"µ4,  $#(*/µ252, 59µ.<)$  µ+ *2 µ7;(F(  DCF. 
 

7.2.3 ΠΡΟΣΕΓΓΙΣΗ ΚΟΣΤΟΥΣ - COST APPROACH 
 
K µ7;(F(,  *2,  $8/$, *<)  5*("6+/<) *(-  +)+%'2*":(9 -#(;7*+"  =*" 2 $8/$ +::$;&%"52, µ"$, 
+*$"%+/$, "5(9*$" µ+ *2)  $8/$ *<)  #+%"(-5"$:>) *2,  5*("6+/<) :$"  µ#(%+/ )$  #%(:91+" 
+)$33$:*":& <,  +84, (Brealey, 2001; Graham & Dodd, 1934; Kaplan & Ruback, 1995): 
 

- @/:$"2 $'(%$/$ $8/$ - Fair market value 

K F/:$"2 $'(%$/$ $8/$ +/)$" 2 *"µ4 *(",  µ+*%2*(/, '"$  7)$ #+%"(-5"$:= 5*("6+/(, *2)  (#(/$  
+/)$" #%=;-µ(,  )$  :$*$C&3+" 7)$, $'(%$5*4, 5+ 7)$) #<32*4 µ+ F+F(µ7)(  =*" 76(-)   
#34%2 +#/')<52  =3<) *<)  56+*":>) '+'()=*<) . 
 
 
 

- B%(5$%µ(5 µ7)2 3('"5*":4  $8/$ - Adjusted book value 

K #%(5$%µ(5 µ7)2 3('"5*":4  $8/$ +#$)+:*"µ& *", $8/+, +)+%'2*":(9 C&5+" *<)  "5*(%":>) 
+8=F<) #%(5$%µ(5 µ7)<)  5*", *%76(-5+, $'(%$/+, $8/+, *(-, . 
 



 147 

- A"µ4 %+-5*(#(/252, #+%"(-5"$:>) 5*("6+/<) 

K $8/$ +::$;&%"52, +/)$" *(  :$;$%= #(5= #(-  $)$µ7)+*$" )$  +"5#%$6;+/ +&) *$ 
#+%"(-5"$:& 5*("6+/$ #<32;(9)  8+6<%"5*& :$*& *%=#( ( µ$3=. K $8/$ +::$;&%"52, +/)$" 
5-)4;<,  6$µ23=*+%2 $#= *2)  $8/$ #(-  -#(3('/0+*$"  '"$  µ/$ 0<)*$)4  +#"6+/%252 µ+ ( µ$34 
F%$5*2%"=*2*$. 
 
!"  $#(*"µ45+", C&5+" #+%"(-5"$:>) 5*("6+/<) +/)$" (  #"( ')<5*=,  *%=#(, '"$  *2)  
+:*/µ252 *<)  )$-*"3"$:>)  +*$"%+">) µ+ C&52 *2)  *%76(-5$ $'(%$/$ $8/$ *<)  
#+%"(-5"$:>) 5*("6+/<), *2)  $8/$ *<)  5- µC&5+<), *", 5- µC&5+", '"$  )+=*+-:*$  #3(/$ :$"  
*2)  #%(5$%µ('4  '"$  *$ µ2 3+"*(-%'":& 5*("6+/$. G/)$" 2 #"( &µ+52 #%(57''"52 '"$  *2)  
$#(*/µ252 µ"$, +#"6+/%252, <,  &;%("5µ$ *2,  5-)(3":4,  $8/$, *<)  "F/<)  :$"  87)<) 
:+.$3$/<)  (McQuilling Services, LLC, 2009). K #%(57''"52 $-*4  µ#(%+/ )$  +.$%µ(5*+/ 
6%25"µ(#(">)*$,  *", $'(%$/+, *"µ7, "F/<) :+.$3$/<)  :$"  6%7(-,, 5+ #+%/#*<52 #(-  2 
+*$"%+/$ +/)$" +"52'µ7)2 5*(  6%2µ$*"5*4%"( 4 6%25"µ(#(">)*$,  *2 3('"5*":4  $8/$ *<)  
"F/<) :+.$3$/<)  :$"  *(-  6%7(-,, *2)  #(3"*":4  $)$')>%"52,  +5=F<) 4 (#("<)F4#(*+  +:*=,  
"5(3('"5 µ(9  #+%"(-5"$:>) 5*("6+/<) (Harrison : .&., 2014). !"  $#(*"µ45+", *<)  #&'"<)  
#+%"(-5"$:>) 5*("6+/<) $#$"*(9) +:*"µ45+", #(-  F+) -#+%C$/)(-) *(-,  78" µ4)+, $#= *2)  
F"+8$'<'4 *(-, . 
 
8&%#1%4$9µ)$)   
A(  52µ$)*":=*+%( #3+()7:*2µ$ *2,  µ+;=F(-  $#(*/µ252, C&5+" 5*("6+/<) +)+%'2*":(9 
+/)$" =*" $#(*+3+/ 7)$) +9:(3(  *%=#( '"$  *2)  $8"(3='252 µ"$, +#"6+/%252,. M*$) µ"$ 
+*$"%+/$ F+ F"$#%$'µ$*+9+*$" F2µ=5"$ 4 76+" #(39 µ":%= =' :(  5-)$33$'>) , *$ 5*$*"5*":& 
5*("6+/$ F+) +#$%:(9) '"$  *()  -#(3('"5 µ= *(-  5-)*+3+5*4 C4*$ :$"  *(-  :=5*(-,  *<)  
"F/<) :+.$3$/<) . Q*", #+%"#*>5+", $-*7, , (  :$*$3323=*+%(, *%=#(, $8"(3='252, *2,  
+#"6+/%252, +/)$" 2 $#(*/µ252 C&5+" #+%"(-5"$:>) 5*("6+/<). G#"#37() , =*$) *$ 75(F$ 
µ"$, )$-*"3"$:4,  +*$"%+/$, 5-)&#*()*$"  '"$  C%$6-#%=;+5µ+, #+%"=F(-,, 2 $#(*/µ252 
C&5+" #+%"(-5"$:>) 5*("6+/<) $#(*+3+/ *2)  :$*$3323=*+%2 µ7;(F(  $8"(3='252, *7*("<)  
#+%"#*>5+<). 
 
=%3#1%4$9µ)$)   
A(  :9%"( µ+"()7:*2µ$ *2,  $#(*/µ252, C&5+" #+%"(-5"$:>)  5*("6+/<) +/)$" *(  '+'()=,  =*" 
*+/)+" )$  -#+%+:*"µ& 4 )$  -#(*" µ& *", +#"6+"%45+", $)&3('$  µ+ *(  52µ+/( *(-  :9:3(-  5*(  
(#(/(  C%/5:+*$" 2 (":()( µ/$ 4 (  :3&F(, . G#"#37(), F+) -#&%6+" *-#(#("2 µ7)(,  (%"5µ=, 
*2,  D$;$%4, I8/$,  G)+%'2*":(9 (Net Present Value) :$"  $-*= F+) F"$5.$3/0+" *2)  
$)*":+"µ+)":=*2*$ 5*()  *%=#( -#(3('"5 µ(9  *<)  $#(*"µ45+<). A73(,, 2 µ7;(F(,  $-*4  F+) 
+#"*%7#+" *2)  $#(*/µ252 *(-  $#(*+3+5µ$*":(9  management :$"  *2,  5-)(3":4 ,  
3+"*(-%'/$,  *2,  -#= +87*$52 +#"6+/%252,. 
 

7.3. ΠΡΟΤΕΙΝΟΜΕΝΟ ΜΟΝΤΕΛΟ ΑΠΟΤΙΜΗΣΗΣ ΒΑΣΙΣΜΕΝΟ ΣΤΗ 
ΜΕΘΟΔΟ ΠΡΟΕΞΟΦΛΗΣΗΣ ΜΕΛΛΟΝΤΙΚΩΝ ΤΑΜΕΙΑΚΩΝ 
ΡΟΩΝ ΜΕ ΤΡΟΠΟΠΟΙΗΣΕΙΣ 

 
D9%"(, 5*=6(,  +/)$" 2 $)&#*-82 +)=, µ()*73(-  '"$  *2)  $:%"C75*+%2 $#(*/µ252 *<)  
)$-*"3"$:>)  +*$"%+">). A(  $#(*73+5µ$ ;$  +/)$" 2 +8+9%+52 *2,  C73*"5*2, *"µ4,  
$#(*/ µ252, <,  $#(*73+5µ$ 5-)&%*252,  *<)  *%">) :9%"<) µ+;=F<) $#(*/µ252,. N"$ )$  
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+#"*+-6;+/ $-*=, 6%25"µ(#("+/*$" #%>*$ *(  :9%"( µ()*73(  $#(*/µ252,, *(  DCF, *(  (#(/(  
C+3*">)+*$" :$*&3323$ :$"  5*2 5-)76+"$ 6%25"µ(#("(9 )*$" *+6)":7, +8=%-82, F+F(µ7)<)  
(data mining techniques) '"$  )$  5-)F-$5*+/  µ+ *$ $#(*+375µ$*$ *<)  F9( &33<) µ()*73<) . 
A(  $#(*73+5µ$ +/)$" 7)$, '%$µµ":=,  5-)F-$5 µ=, *<)  *%">) $#(*+3+5µ&*<) µ+ *$ 
:$*&3323$ C&%2 #(-  #%(:9#*(-)  $#= *(-,  3='(-,  *2,  $#=5*$52, *(-  :&;+  µ()*73(-  $#= 
*()  µ75( =%(. K #%($)$.+%;+/5$ µ+;(F(3('/$  #$%(-5"&0+*$" 562µ$*":& 5*(  564µ$ 28. 
 
 

 

 
Σχήµα 28: Απεικόνιση της Μεθοδολογίας 

 
 
@9µ)  1. A3)µ+*B0(.  $01 ")*) µ'$*01  ?3) $# DCF µ#1$'&#: 
 
A(  µ()*73(  DCF =#<, #+%"+'%&.2:+ #%(2'(- µ7)<,  ;$  *%(.(F(*+/*$" µ+ *", $:=3(-;+,  
#$%$F(67, (Clarkson Research Services Limited CRSL): 
 
Παραδοχές σχετικά µε τις καθαρές ταµειακές ροές: 

• K F"&%:+"$ 0<4, +)=, .(%*2'(9  #3(/(-  µ+*$.(%&, 69F2) .(%*/(-   +/)$" :$*& µ75( 
=%( 20 6%=)"$ 3='<  *<)  +"F":>) +µ#(%":>) 5-);2:>) . 

• P+"*(-%'":& S8(F$: J+*&  $#= µ"$ F"+8(F":4 +87*$52 *(-  )$-*"3"$:(9  :3&F(-  
µ75< *2,  $)&3-52,  $%:+*>) $)$.(%>)  *<)  +"52'µ7)<)  )$-*"3"$:>)  +*$"%+">), 
-#(3('/ 5*2:+ =*" *(  #(5= *<)  3+"*(-%'":>)  +8=F<) $)& #3(/(  $)& 2µ7%$ +/)$" 
:$*& µ75( =%( 4.800 $. 

• A(  :=5*(,  F"$6+/%"52, -#(3('/0+*$"  5+ 2,5% *<)  5-)(3":>)  +5=F<). 
• A/;+*$" 2 -#=;+52 =*" *$ #3(/$ 6%25"µ(#("(9)*$"  350 2µ7%+, *(  6%=)(. 
• K #>3252 :$"  2 $'(%& (Sale and Purchase - S & P) +/)$" 2 +#"6+"%2µ$*":4  

#%$:*":4 *2,  $'(%&, :$"  #>3252, +µ#(%":>) #3(/<)  5*2)  +3+9;+%2 $'(%&. K 
$)&':2  *2,  F"$µ+5(3&C252, 5*2 F+-*+%('+)4 $'(%& #3(/<)  -#&%6+" +/*+ 
-#&%6(-) )7+, 5- µC&5+", :$*$5:+-4,  )+=*+-:*<)  #3(/<)  4 #3(/$ 5*2 
F+-*+%('+)4 $'(%& +/*+ 2 #$3$"& #3(/$ #(-  #%((%/0()*$" '"$  F"&3-52. 
Z#(;7*(- µ+ =*" 2 #%(µ4;+"$ '"$  S & P +/)$" :$*& µ75( =%( 1,25% #&)< $#= *2)  
*"µ4 *2,  5-)$33$'4, . 

• K )$93( -µ+5"*+/$ (chartering) +/)$" 2 F"$µ+5(3&C252 '"$  )$93<52 *<)  #3(/<) . 
Z#(;7*(- µ+ =*" 2 R%()()$93<52,  +/)$" :$*& µ75( =%( 1,25% #&)< $#= *2)  *"µ4 
*(-  )$93(- . 

@"$µ=%.<52 *<)  
#$%$µ7*%<) '"$  *(  
DCF µ()*73(  µ$,  

Q-': 7)*%<52 *<)   
(":()( µ":>)  
5*("6+/<) *2,  
)$-*"3"$:4,  
+*$"%+/$,  #(-  
#%=:+"*$" )$  
$#(*"µ2; +/ 

G:*/µ252 *2,  
+*$"%/$, 59µ.<)$  
µ+ *(  µ()*73(  µ$,  

Q-':+%$5µ=, *<)  
F"&.(%<) µ+;=F<) 
$#(*/µ252, 

OKJI  1 
 

OKJI  2 
 

OKJI  3 
 

OKJI  4 
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• K *"µ4 F"&3-52, (scrap value) $)& ldt63 (*=)("  +:*(#/5 µ$*(, ) #(-  +#"378$µ+ '"$  *(  
µ()*73(  µ$, , #(-  #%(7%6+*$" $#= *2)  µ752 *"µ4 scrap 5+ $, $#= F+F(µ7)$ #(-  
76(-)  32.;+/  '"$  µ/$ +":(5$+*4 #+%/(F( (1990-2013) 64. !  #$%$:&*< #/)$:$,  
F+/6)+" *", µ75+, *"µ7, F"&3-52, $)& *9#( #3(/(-  *(-  :3&F(-  69F2) .(%*/(-  (bulk 
sector). 

 

Avg Scrap Value  (03/1990 – 12/2013) 

Capesize Bulker Panamax Bulker  Handymax Bulker  Handysize Bulker  

5.726.643 3.427.762 3.699.452 2.124.930 

 
Πίνακας 28: Αξίες Διάλυσης / Μέσες Τιµές 

B2'4 : © Clarkson Research Services (Clarckson, 2014) 
 

Παραδοχές σχετικά µε το σταθµισµένο µέσο κόστος κεφαλαίου WACC 

• G#"37'+*$" *(  µ75( +#"*=:"( '"$  F"&5*2µ$ #+%/#(- F7:$ +*>) (2001-2013) *(-  «4 
week T-Bill» <,  +#"*=:"( &)+- :")F9)(-  (Rf). A(  F"&'%$µµ$ 46 F+/6)+" *(  
F"&'%$µµ$ *(-  *(-  «4 week T-Bill» :$;>,  :$"  *(  µ75( +#"*=:"( #(-  
F"$µ(%.>)+*$" 5+ 1,49%. !  3='(,  #(-  +#"376;2:$)  10 6%=)"$ :$"  =6" 20 4 
#+%"55=*+%$ +/)$" +#+"F4 :$*& *2)  *+3+-*$/$ F+:$+*/$ *$ +#"*=:"$ 76(-)  F"$)95+" 
7)$) #34%2 (":()( µ":= :9:3(  :$"  <,  +: *(9*(-  F+) 6%+"&0+*$" )$  +#+:*$;(9)  ("  
6%()(5+"%7, 5+ +#"#37() 6%=)"$. 

 
Διάγραµµα 46: 4-week T-Bill  

B2'4 : Board of Governors of the Federal Reserve System 
 

                                                
63 ldt 5+ long tons, 1t = 0,9842lt 
64 !"  6%()(5+"%7, C$5/0()*$" 5*2)  -123=*+%2 *"µ4 F"&3-52, #3(/(-  :$"  µ752 *"µ4 ldt '"$  #3(/$ #(-  
#32%(9) µ/$ 5-':+:%" µ7)2 23":/$ :&;+  µ4)$.  B%( *(-  L(+ -01, 2 6%()(5+"%& 6%25"µ(#("+/ 5*$;+%7, ldt 
#$%$F(67,. 

4-Week Treasury Bill
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• A/;+*$" 2 -#=;+52 =*" *(  $5.&3"5*%( :")F9)(-  (market risk premium) +/)$" 2 F"$.(%& 
µ+*$89 *2,  µ752, $#=F(52, *(-  Standard & Poor's 500 (S & P 500), #(-  +/)$" F+/:*2, 
*2,  *&52,  *2,  #$':=5 µ"$, $'(%&,. A(  F"&'%$µµ$ 47 #$%(-5"&0+" *(  F"&'%$µµ$ *2,  
+*45"$, $#=F(52, *(-  S & P 500. 

 
Διάγραµµα 47: S& P 500 ετήσια απόδοση 

B2'4 : Board of Governors of the Federal Reserve System 
 

K µ752 $#=F(52 *(-  S&P 500 5+ +*45"$ C&52 +/)$" 9,69%. G#(µ7)<,  *(  $5.&3"5*%( 
:")F9)(-  +/)$" 8,2%. 
 

• A(  Beta +/)$" 7)$ µ7*%( :")F9)(-  '"$  µ/$ 5-':+:%" µ7)2 µ+*(64, :$;>,  µ+*%& *2)  
+-$"5;25/$ *2,  *"µ4,  µ"$, µ+*(64, 5+ 56752 µ+ *2 µ+*$C(34 *2,  *"µ4,  *2,  $'(%&,. A(  
Beta 5-)"5*& *(  5-5*2µ$*":= :/)F-)(  :$"  -#(3('/0+*$"  <,  2 5-)F"$:9 µ$)52 *2,  
$#=F(52, µ"$, µ+*(64, µ+ *2)  $#=F(52 *2,  $'(%&, F"$"%(9µ+)2 µ+ *2 F"$:9µ$)52 *2,  
$#=F(52, *2,  $'(%&,. (Kaplan et al, 1995, Brealey, 2001): 

C = Cov(ra, rb)/ Var(rb) , ra= stock return, rb= market return 
 
N"$ 3='(-,  5-)7#+"$, ;$  6%25"µ(#(" 2;+/ *(  beta *(-  Standard and Poor's. I-*=  52µ$/)+" 
=*" '"$  :&;+  +*$"%+/$ #(-  $8"(3(' +/*$" ;$  6%25"µ(#(" +/*$" 2 $)&3-52 #$3")F%=µ252, *<)  
+*45"<) *"µ>)  *2,  +*$"%+/$, µ+ *", *"µ7, *(-  S & P 500. !"  µ+*(67, #(-  76(-)  beta 
µ+'$39*+%( $#= *2 µ()&F$ (1) 76(-)  µ+'$39*+%2 µ+*$C32*=*2*$ $#= *", *"µ7, *2,  
5-)(3":4 ,  $'(%&, . !"  C73*"5*+, #%$:*":7, +#"C&33(-)  <,  :$)=)$  *(-3&6"5*()  5 7*2 
µ2)"$/<)  $#(F=5+<) µ"$, µ+*(64,, #%(:+"µ7)(-  )$  -#(3('" 5*+/ (  5-)*+3+5*4,  C4*$. Q*( 
µ()*73(  ;$  6%25"µ(#(" 2;(9)  "5*(%":& +CF(µ$F"$/$ F+F(µ7)$ 10 +*>) (2003-2013) '"$  )$  
F"$#"5*<;+/  2 56752 µ+*$89 *2,  $#=F(52, *(-  S & P 500 :$ " *2,  *"µ4,  *2,  µ+*(64, *2,  
-#= $8"(3='252 )$-*"3"$:4,  +*$"%+/$,. R%25"µ(#("4 ;2:$)  +CF(µ$F"$/$ F+F(µ7)$ $)*/  
'"$  2µ+%45"$ F+F(µ7)$ '"$  )$  µ+"<;+/  (  ;=%-C(, . I#=  *2)  &332 #3+-%&, F+ 
6%25"µ(#("4 ;2:$)  µ2)"$/$ F+F(µ7)$, F"=*" ;$  6%+"$0=)*(-5$)  #+%"55=*+%+, 
#$%$*2%45+", :$"  F+F(µ7)(-  =*" ("  )$-*" 3"$:7, +*$"%+/+, F"$#%$'µ$*+9()*$" 5+ 
6%2µ$*"5*4%"$ *$ *+3+-*$/$ 6%=)"$, $-*= ;$  #+%"7#3+:+ *2 µ+37*2. 
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• A(  :=5*(,  6%7(-, ;$  +/)$" *(  &;%("5µ$ *(-  +#"*(:/(-  Libor 1Y65 #37() +)=, 

#+%";<%/(- 1,5% *(  (#(/(  5-)4;<,  6%+>)+*$" 5*", )$-*"3"$:7,  +*$"%+/+,. 
B%(:+"µ7)(-  )$  $#(.+-6;(9)  ("  µ+'&3+, F"$:-µ&)5+", *(-  Libor 3='<  *<)  
(":()( µ":>)  :9:3<) , 6%25"µ(#(" +/*$" *(  µ75( +#"*=:"( '"$  *2)  /F"$ #+%/(F( #(-  
6%25"µ(#("4 ;2:+  '"$  *()  -#(3('"5 µ= *(-  +#"*(:/(-  &)+- :")F9)(-  (#+%/(F(, F7:$ 
+*>)). A(  F"&'%$µµ$ 48 F+/6)+" *2)  +873"82 *(-  +#"*(:/(-  Libor 1Y :$*& *2)  *+3+-*$/$ 
F+:$+*/$ #(-  :$*$34'+" 5+ µ75( =%( +#"*(:/(-  2,47%. 

 

 
Διάγραµµα 48: Libor 1Y  

B2'4 : Clarkson Research Services Limited 2014 
 

• A73(,, F+F(µ7)(-  =*" +8+*&0+*$" (  )$-*"3"$:= ,  :3 &F(, , F+) -#&%6+" 3='(,  )$  32.; (9)  
-#=12 #";$)& 78(F$ '"$  .=%(, F+F(µ7)(-  =*" ("  )$-*"3"$:7,  +*$"%+/+, $#$33&55()*$" 
$#= *2 .(%(3('/$ . 

M3+, ("  #$%$#&)< #$%&µ+*%(" µ#(%(9) )$  6%25"µ(#("2;(9)  '"$  =3+, *", $#(*"µ45+", *<)  
)$-*"3"$:>)  +*$"%+">) #(-  F%$5*2%"(#("(9)*$" 5*()  *( µ7$ *(-  69F2) .(%*/(- . I.(9  
5-':+)*% <;(9)  =3$ *$ #$%$#&)< 5*("6+/$, 2 µ+37*2 #%(6<%&+" 5*()  -#(3('"5 µ= *(-  
5*$; µ"5µ7)(-  µ75(-  :=5*(-,  :+.$3$/(-  76()*$,  *%(.(F(*45+" *(  µ()*73(  µ+ *$ 
$:=3(-;$ : 

 
- Q-)(3":=  R%7(, *2,  G*$"%+/$, 
- Q9)(3(  "F/<) :+.$3$/<)  *2,  G*$"%+/$, 
- GCF(µ$F"$/+, *"µ7, $'(%&, $#= 3/1/2003 7<, 21/1/2014 
 
 

!  #/)$:$,  29 F+/6)+" *()  *%=#( -#(3('"5 µ(9  *( -  WACC 5*2)  #$%(95$ 7%+-)$, 
6%25"µ(#(">)*$,  *$ 5*("6+/$ #(-  #$%(-5"&0()*$" #$%$#&)<. 

 

                                                
65 12-Month London Interbank Offered Rate (LIBOR), based on U.S. Dollar - British Bankers' Association 
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ΠΑΡΑΜΕΤΡΟΙ ΤΡΟΦΟΔΟΣΙΑ 

Rf B%(:$;(%"5µ7)(  
Rm B%(:$;(%"5µ7)(  

Beta of stock vs S&P (3/1/2003 - 
21/1/2014) 

A"µ7, *2,  µ+*(64, *2,  +*$"%/$, 

Ke *9#(,  
Kd *9#(,  

Total Debt Q*("6+/( *(-  H5(3('"5µ(9  
Total Equity Q*("6+/( *(-  H5(3('"5µ(9  

Z#(3('"5 µ=, *(-  WACC 
 

Πίνακας 29: Υπολογισµός WACC 
 
@9µ)  2. C2?4'1$*0(.  $01 #34#1#µ3451 ($#3D%E01 $01 1)2$3&3)451 %$)3*%351 "#2 
"*+4%3$)3 1)  )"#$3µ.F#71 
 
J+*&  *()  #%(5F"(%"5µ= *<)  #$%$µ7*%<) :$"  *(-  5*$; µ"5µ7)(-  µ75(-  :=5*(-,  
:+.$3$/(-  #(-  ;$  6%25"µ(#(" 2;+/ <,  #%(+8(.32*":= +#"*=:"(, #%7#+" )$  F2µ"(-%'2;(9)  
("  *$µ+"$:7, %(7, '"$  µ"$ F+:$+*4 µ+33()*":4  #+%/(F( #37() *2,  -#(3+"µµ$*":4,  $8/$, µ+ 
*2)  #$%$F(64 =*" F+) ;$  -#&%6+" $)&#*-82 5*(  F"2)+:7,. A/;+*$" 2 -#=;+52 =*" 2 F+:$+*4, 
#+%/(F(, +/)$" $%:+*4 '"$  )$  $#(:$391+" *2)  (":()( µ":4  :$*&5*$52 µ"$, )$-*"3"$:4,  
+*$"%+/$, µ75$ 5+ 7)$ %+$3"5*":= #3$/5"(. B7%$) $-*4,  *2,  #+%"=F(-, */;+*$" 2 -#=;+52 
=*" ;$  -#&%6+" 5*$;+%=*2*$ =5()  $.(%& *2)  *+3+-*$/$ :$;$%4 *$µ+"$:4 %(4. 
 
E,  52µ+/( +::/)252,  6%25"µ(#(" (9)*$"  *$ F+F(µ7)$ $#= *2)  *+3+-*$/$ (":()( µ":4  
:$*&5*$52 *2,  +*$"%+/$, :$;>,  :$"  ("  #32%(.(%/+, '"$  *", :3+"5µ7)+, 5- µ.<)/+,  
6%()(µ/5;<52, . !"  3('$%"$5µ(/  #(-  6%+"&0()*$" '"$  )$  -#(3(' "5*+/ µ"$ *$µ+"$:4 %(4 '"$  
:&;+  7*(,  :$ *& *2 F"&%:+"$ *2,  F+:$+*/$, $)$.7%()*$" 5*()  #/)$:$  30 (Harrison : .&., 
2014). Q*()  #/)$:$  $-*= #%(5*7;2:+  +#/52, 2 +#/F%$52 #(-  76+" :&;+  3('$%"$5µ=, 5*2 
F"$µ=%.<52 *<)  *$µ+"$:>)  %(>). 
 

 

Έσοδα  / Έξοδα Ð Κέρδος / Ζηµιά Επίδραση 

S5(F$ $#= L$-3>5+",  (Time Charter Revenues) W+*":4 

P+"*(-%'":& 78(F$ #3(/<)  (Vessel Operational 
Expenses (OPEX)) 

I%)2*":4  

@"$6+"%"5*":& 78(F$ (Management Fees) I%)2*":4  

N+)":& S8(F$ (General Expenses) I%)2*":4  
ΚΕΡΔΗ ΠΡΟ ΦΟΡΩΝ ΤΟΚΩΝ ΚΑΙ ΑΠΟΣΒΕΣΕΩΝ - EBITDA  

S8(F$ Drydock Expenses (DD) I%)2*":4  
@=5+", @$)+/<) -Loan Installments I%)2*":4  

D+.$3$"(-6":&  78(F$ - Capital Expenses (CAPEX) I%)2*":4  
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I8/$  F"&3-52, #3(/<)  - Scrap value of ships 
(Z#(3+"µµ$*":4  $8/$) 

W+*":4 

Καθαρές Ταµειακές Ροές Ð Έτη 0 έως n-1 

Υπολειµµατική αξία - έτος n (καθορίζεται µε τη µέθοδο της 
επαναληπτικότητας Çperpetuity approachÈ)  

 
Πίνακας 30: Καθορισµός των Ταµειακών Ροών 

 
 
A$ 75(F$ *2,  )$-*"3"$:4,  +*$"%+/$,, 4 $33">, *$ 75(F$ $#= *", )$-3>5+", , #%(7%6()*$" 
$#= *$ 5*("6+/$ #(-  #$%76()*$" 5*()  #/)$:$  31. 

 

Kµ+%45"(, L$93(,  (Daily Gross Charter Income) R%()()$93<52 (TC) 
Kµ7%+, 6%452, *(-  #3(/(-  350 
B%(µ4;+"$ L$-3( µ+5/*2 1,25% 
Έσοδα Χρονοναύλωσης TC * 350 * (1-1,25%) 

 
Πίνακας 31: Καθορισµός των Χρονοναυλώσεων 

 
 
M*$) &%6"5+ 2 +:*/µ252 µ"$,  )$-*"3"$:4 ,  +*$"%+/$, , -#4%6$)  #3(/$ #(-  4*$) )$-3< µ7)$ 
'"$  µ+'$39*+%( 6%()":= F"&5*2µ$ :$"  &33$ #(-  4*$) )$-3< µ7)$ '"$  µ":%=*+%( 6%()":= 
F"&5*2µ$. E,  $#(*73+5µ$, 5*2 µ7;(F(  DCF, *$ F+F(µ7)$ *%(.(F=*252,  #(-  $.(%(9)  *(  
+"5=F2µ$ F+) 4*$) F"$;75"µ$ '"$  (3=:32%2 *2)  -#= $8"(3='252 #+%/(F( :$"  -#&%6+" 
$)&':2  )$  *%(.(F(* 2;+/ *(  595*2µ$ µ+ F+F(µ7)$ $)*":+"µ+)":& #(-  F+) +/)$" (9*+ 
$#$"5"=F(8$ (9*+ $"5"=F(8$. B%(:+"µ7)(-  )$  +#"*+-6;+/ $-*=,  (  5:(#=, , $#(.$5/5*2:+  
)$  +"5$6;+/ (  F+/:*2,  Baltic Dry Index (BDI) :$;>,  :$"  2 +873"82 *(-  #$':=5 µ"(-  IGB  
5*2 µ7;(F( , :$;>,  :$"  ("  F9( $-*(/  F+/:*+, +#2%+&0(-) &µ+5$ :$"  7µµ+5$ *$ #(5(5*&  
6%()()$93<52,. 
 
R%25"µ(#("4 ;2:$)  F+F(µ7)$ 5+ µ2)"$/$ C&52 '"$  #+%/(F( +/:(5"  +*>) #%(:+"µ7)(-  )$  
-#(3(' "5*+/ 2 µ752 *"µ4 *(-  F+/:*2 Baltic Dry Index. B$%&3323$, 6%25"µ(#("4 ;2:$)  
+*45"$ F+F(µ7)$ '"$  µ/$ #+%/(F( #+)4)*$ +*>) #%(:+"µ7)(-  )$  +8$6;+/ 2 µ752 *"µ4 *(-  
#$':=5 µ"(-  IGB . K 7))("$  *2,  +8(µ&3-)52,  *<)  *"µ>)  µ#(%+/ )$  '/)+"  $)*"32#*4 :$"  
$#= *$ #$%$:&*< F"$'%&µµ$*$ 49 :$"  50, =#(-  #$%(-5"&0()*$" ("  F"$.(%7, *(-  :&;+  
F+/:*2 $#= *2 µ752 *"µ4 *(- . 
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Διάγραµµα 49: BDI  Μηνιαία διαφορά από τη µέση τιµή (Μ.Τ. = 2.459 µονάδες) 
B2'4 : Clarkson Research Services (Clarckson, 2014) 

 
 

  
Διάγραµµα 50: % Διαφορά της τιµή του παγκόσµιου ΑΕΠ από την µέση τιµή του 

B2'4 : Clarkson Research Services (Clarckson, 2014) 
 
B%(:9#*+" *(  5- µ#7%$5µ$ =*" '"$  )$  :$*$5*+/ 2 µ7;(F(  $-*4  #"( $)*":+"µ+)":4 :$"  
%+$3"5*":4, :&;+  .(%& #(-  6%+"$0=*$) )$  #%(C3+.;+/  µ"$ µ+33()*":4  6%2µ$*(%(4 - 
µ+33()*":= +"5=F2µ$ µ+ C&52 *", #%(;+5µ"$:7,  *"µ7,, ;$  #%7#+" )$  +"5&'+*$" 2 +#"%%(4 
$-*>)  *<)  F9( µ$:%((":()( µ":>)  #$%$'=)*<). 
 
!  5-)*+3+5*4, #(-  +.$%µ=0+*$" 5+ =3+, *", µ+33()*":7,  *"µ7,, $-8&)+" 4 µ+">)+", #%(, 
*2)  $)*/;+*2  :$*+9;-)52 , *$ µ+33()*":& )$93$ µ+ *(  µ75( =%( *<)  #(5(5*"$/<)  
F"$.(%>) *(-  :$;7)$  $#= *(-,  F9( #$%&'()*+,  $#= *2 µ752 *"µ4 *(-, . !  #$%$:&*< *9#(,  
#+%"'%&.+" *2)  #$%7µC$54 µ$,  5*(-,  µ+33()*":(9,  )$93(-, : 
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BDI0 = A%76(-5$ *"µ4 *(-  BDI 
GDPgrowth0 = A%76() % $98252, *(-  #$':=5 µ"(-  GDP 
 
@9µ)  3. !"#$Eµ.(.  $./  %$)3*E)/ (7 µB01)  µ% $# µ#1$'&# DCF  
 
A73(,, µ+ C&52 *", #$%$µ7*%(-, #(-  $)$.7%()*$" $)<*7%< :$"  *2 *%(.(F=*254 *(-,  
5*()  *9#( *(-  µ()*73(-  DCF, 2 *+3":4 $8/$ *2,  G*$"%+/$, -#(3('/0+*$"  <,  +84,: 
 
B%(+8(.32µ7)+, :$;$%7, *$µ+"$:7, %(7, + B%(+8(.32µ7)2 -#(3+"µµ$*":4  $8/$ – 
R%7(, – B%()(µ"(96+, J+*(67,  (D+.&3$"() + A$µ+/( 
(Discounted FCFs + Discounted Terminal Value – Debt – Preferred Stocks (Equity) + 
Cash)  
 
@9µ)  4. C2?4%*)(µ+/ $01 µ%F+601 )"#$Eµ.(./  
 
!"  Q-':%"*":7,  I#(*" µ45+", :$"  ("  J7; (F("  I#(*/ µ252, #(-  C$5/0()*$" 5+ 5*("6+/$ *(-  
+)+%'2*":(9 ;$  6%25"µ(#("2;(9)  '"$  *()  F"$5*$-%(9µ+)(  73+'6( *<)  µ+;=F<) 
$#(*/µ252, DCF. K F"$5#(%& 5*", $#(*"µ45+", $#$"*+/ $)&3-52 *<)  56+*":>) 
#$%$'=)*<), 5- µ#+%"3$µC$)(µ7)<)  *<)  #%(C371+<) *<)  *$µ+"$:>)  %(>) 4 *<)  
+#"F=5+<)  +*$"%">) *(-  $)*$'<)"5 µ(9 . 
 
N"$ *(  5:(#=  $-*=, $.(9  F(:" µ&5*2:$)  F"&.(%(" *%=#(" (µ7;(F( ,   trial and error) '"$  *()  
5-':%"*":=  73+'6( *(-  DCF µ()*73(-  µ+ *", +:*"µ45+", #(-  #%(:9#*(-)  $#= 5-':%"*":7,  
$#(*"µ45+", :$"  *", $#(*"µ45+", #(-  C$5/0()*$" 5+ 5*("6+/$ *(-  +)+%'2*":(9 '"$  *", 
)$-*"3"$:7,  +*$"%+/+, #(-  F%$5*2%"(#("(9)*$" 5*()  :3&F( 82%(9 .(%*/(- , #%(7:-1+ 2 
$:=3(-;2  µ+;(F(3('/$  5-':+%$5µ(9  *(-  $#(*+375µ$*(,  $#= *", *%+", F"$.(%+*":7, 
µ+;=F(-, . 
 
B%>*(), -#(3('/0 +*$" 2 µ752 *"µ4 #(-  #%(:9#*+" $#= *", *%+/, F"$.(%+*":7, µ+;=F(-,  
$#(*/µ252,. Q*2 5-)76+"$, -#(3('/0 +*$" 2 $#=:3"52 :&;+  *"µ4,  $#(*/µ252, $#= *()  µ75( 
=%( #(-  76+" 4F2 -#(3(' "5*+/. B%(:+"µ7)(-  )$  $#(µ( )<;+/  2 F"$.(%& *(-  $#(*+375µ$*(,  
:&;+  µ+;=F(-  $#= *()  µ75( =%(, $)+8&%*2*$ $#= *(  $)  +/)$" #&)< 4 :&*<  $#= *2 µ752 
*"µ4, 3$µC&)+*$" 2 $#=3-*2 *"µ4 *2,  $#=:3"52, $-*4,  $#= *()  µ75( =%(. 
 
Q*2 5-)76+"$, 6%25"µ(#(" +/*$" *(  &;%("5µ$ *<)  $#=3-*<)  $#(:3/5+<)  *(-  
$#(*+375µ$*(,  :&;+  µ+;=F(-  $#(*/µ252, $#= *( )  µ75( =%( *(-, , #%(:+"µ7)(-  )$  
-#(3(' "5*+/ *(  C&%(, #(-  ;$  +.$%µ(5*+/ 5+ :&;+  *"µ4 $#(*/µ252, µ+ 5*=6( *2)  
$)*":+"µ+)":=*2*$ *2,  *"µ4,  $#(*/µ252,. 
 
!  #$%$:&*< *9#(,  F+/6)+" *(-,  -#(3('"5 µ(9,  #(-  6%25"µ(#("4;2:$)  '"$  *2)  +:*/µ252 
*<)  C$%>) #(-  #%7#+" )$  +.$%µ(5*(9)  5*$ $#(*+375µ$*$ :&;+  8+6<%"5*4, µ+;=F(- . 
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V1 = K *"µ4 *2,  Q-':%"*":4,  I#(*/ µ252,  (Price from Comparative Valuation)  
V2 = K *"µ4 *2,  $#(*/µ252, µ75< *2,  #%(+8=.3252, *$µ+"$:>)  T(>)  (Price from 
Discount Cash Flow Valuation) 
V3 = K *"µ4 *2,  $#(*/µ252, #(-  C$5/0+*$" 5+ 5*("6+/$ *(-  +)+%'2*":(9 (Price from Asset 
based Method), 
N"$ :&;+  V1 \  V2 \  V3 

 

J+  5*=6( *2 F"$*4%252 *2,  F"$.(%+*":=*2*$, *2,  7))("$,  :&;+  µ+;=F(-  $:(3(-;4 ;2:+  2 
#$%$#&)< 5-33('"5*":4  -#(3('"5 µ(9  *<)  C$%>) '"$  :&;+  8+6<%"5*4 µ7;(F( . G"F":=*+%$, 
=5( µ+'$39*+%2 +/)$" 2 $#=:3"52 *2,  *"µ4,  *2,  +*$"%+/$, $#= *(  µ75( =%(, *=5(  
µ+'$39*+%( +/)$" *(  C&%(, #(-  $#(F/F+*$" 5+ $-*4  *2 µ7;(F( . 
 
K B%(*+")=µ+)2 A"µ4 G:*/µ252, (SVP - Suggested Valuation Price) ;$  #%(:91+" $#= *()  
$:=3(-;(  *9#(: 
 

∑
=

=
3

1x
xxVwSVP  

 
J+  &33$ 3='"$, 2 #%(*+")=µ+)2 *"µ4 $#(*/µ252, +/)$" *(  &;%("5µ$ *<)  *"µ>)  $#(*/µ252, 
#(-  #%(:9#*(-)  $#= *", *%+", F"$.(%+*":7, ."3(5(./+,  -#(3('"5 µ(9 , 5*$; µ"5µ7)+, µ+ 
*(-,  5-)*+3+5*7, #(-  :$;(%/5*2:$)  #$%$#&)<. 
 

7.4. ΣΥΜΠΕΡΑΣΜΑΤΑ 
 
K *+3+-*$/$ #$':=5 µ"$ (":()( µ":4  :%/52, 2 (#(/$  +#2%7$5+ =3(-,  *(-,  *( µ+/, *2,  
(":()( µ":4,  F%$5*2%"=*2*$, :$"  +#$:(3(9;<,  *2)  $#(*/µ252 *<)  +#"6+"%45+<), -#4%8+ 
*(  +.$3*4%"( '"$  *2)  #%<*(C(-3/$ $)$04*252,  *2,  :$*&33232, µ+;=F(-  $8"(3='252, *<)  
)$-*"3"$:>)  +*$"%+">) 2 (#(/$  )$  µ2)  +#2%+&0+*$" $#= *2 .&52  *(-  (":()( µ":(9  :9:3(-  
5*2)  (#(/$  C%/5:+*$" 2 (":()( µ/$ 4 (  )$-*"3"$:=,  :3&F(, . K µ+;(F(3( '/$  #(-  
$)$#*96;2:+  5*$ #3$/5"$ *2,  #$%(95$, µ+37*2, 5*(6+9+" 5+ +*$"%+/+, #(-  
F%$5*2%"(#("(9)*$" 5*()  *( µ7$ *<)  69F2) .(%*/(- , $33& µ+ :$*&3323+, *%(#(#("45+", 
#$%$µ7*%<) 5*(  µ()*73(  DCF µ#(%+/ )$  +.$%µ(5*+/ :$"  5+ )$-*"3"$:7,  +*$"%+/+, #(-  
+µ#37:()*$"  5+ &33(-,  :3&F(-, . 
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N"$ *(  5:(#=  $-*=, #$%(-5"&5*2:+ 7)$ C+3*"<µ7)(  µ()*73(  DCF, $:(3(-;>)*$,  *2)  
$)&3-52 *<)  :-%"=*+%<) µ+;=F<) $#(*/µ252, #(-  +.$%µ=0()*$" #$':(5 µ/<,  :$"  
F2µ"(-%'4;2:+  7)$,  *9#(,  '"$  *()  5-':+%$5µ= *<)  $#(*+3+5µ&*<) $#(*/µ252, #(-  
#%(7%6()*$" $#= *", *%+", C$5":7, +)$33$:*":7,  +:*"µ45+",. 
 
D$*& *()  -#(3('"5 µ= *2,  #%(*+")=µ+)2, µ+;=F(-  $#(*/µ252, DCF F"$*2%4;2:+  2 
$)*":+"µ+)":=*2*$ +37'6()*$,  *$ 75(F$ *2,  +*$"%+/$, µ75< *2,  +"5$'<'4,  F9( :9%"<) 
µ$:%((":()( µ":>)  #$%$µ7*%<). A73(,, F"$*2%4;2:+  2 F"$.(%+*":=*2*$ *2,  7))("$,  :&;+  
8+6<%"5*4, µ+;=F(-  µ+ *2 5*&;µ"52 *<)  *"µ>)  :$"  *()  5-':+%$5µ= =3<) *<)  µ+;=F<). 
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8. ΓΕΝΙΚΑ ΣΥΜΠΕΡΑΣΜΑΤΑ ΚΑΙ ΠΡΟΤΑΣΕΙΣ ΓΙΑ 
ΠΕΡΑΙΤΕΡΩ ΕΡΕΥΝΑ 

 
K 3412 +#+)F-*":>)  $#(.&5+<)  +/)$" 7)$ $#= *$ ;+µ+3">F2 02*4µ$*$ '"$  *2)  
:+%F(.(%/$ :$"  *2)  +#"C/<52 :&;+  +*$"%+/$,. HF"$/*+%$ 5*()  )$-*"3"$:=  :3&F(, =#(-  ("  
+#"%%(7, +/)$" *(#":&  :$"  6%()":& F"+5#$%µ7)+,, ("  $#(.&5+",  $.(%(9)  µ$:%(#%=;+5µ+, 
+#+)F95+", :$"  *$ µ$:%((":()( µ":& 5*("6+/$ F"$F%$µ$*/0(-)  52µ$)*":=  %=3(, :$;/5*$*$"  
+#"*$:*":4 2 $)&':2  6%25"µ(#(/252,  +%'$3+/<) #%=C3+12, *<)  *&5+<) *2,  $'(%&, µ+ 
F-)$*=*2*$ #%=C3+12, $:=µ$ :$"  :%/5+<).  
 
Q+ $-*4  *2)  :$*+9; -)52  3("#=) 2 #$%(95$ F"$*%"C4 ."3(F(8+/ )$  $#(*+375+" µ"$ 6%45"µ2 
+%'$3+"(;4:2 *=5(  '"$  *", )$-*"3"$:7,  +*$"%+/+, =5( :$"  '"$  *", *%&#+0+, :$*& *2 
F"$F":$5/$ $8"(3='252,  +#+)F95+<). I#(*+3+/  7)$ #34%+, #$:7*(  *=5(  ;+<%2*":>) =5( 
:$"  :$")(*= µ<)  #%$:*":>)  395+<) '"$  *2)  $8"(3='252 :$"  *2)  #%=C3+12 *2,  )$-*"3"$: 4,  
$'(%&, #(-  +) *73+" $#+":()/0+*$" 5*2)  F"$µ=%.<52 *<)  )$93<)  '"$  F"$.(%+*":(9, 
*9#(-,  #3(/<) . 
 
G.$%µ=0()*$,  :$")(*= µ+, µ+;=F(-,  µ()*+3(#(/252,  :$"  #%(5(µ(/<52, , =#<, )+-%<)":& 
F/:*-$ , '+)+*": (9,  $3' ( %/; µ( -,  :$"  µ+;(F(3('/$  Monte Carlo, *(#(;+*4;2:$)  <,  +/5(F("  
5*(  595*2µ$ µ$:%((":()( µ":& :$"  )$-*"3"$: & F+F(µ7)$ :$"  7#+"*$ $#= +#+8+%'$5/$ '"$  
#$%+3;(95+, 6%()":7, #+%"=F(-, ($:=µ2 :$"  '"$  #+%"=F(-, :%/5+<)) *$ $#(*+375µ$*$ 
6$%$:*2%/0()*$" $#= µ+'&32 $:%/C+"$. N"$ :&;+  µ7;(F(  #(-  6%25"µ(#("4;2:+  : $" '"$  
*(-,  $)*/5*("6(-,  -#(3('"5 µ(9,  *2,  #$%$*/;+)*$" $)$3-*":&  $#(*+375µ$*$ :$"  
5- µ#+%&5µ$*$ +)*=, *2,  +%'$5/$,. 
 
B$%&3323$ 5*(  *+3+-*$/( *µ4µ$ *2,  +%'$5/$, -#&%6+" $)$.(%& 5+ :%"*4%"$ «#%&5")<) 
+#+)F95+<)». G/)$" 7)$ ;7µ$ #(-  $)$µ7)+*$" )$  F"$F%$µ$*/5+" :$;(% "5*":= %=3( 5*2)  
F"$µ=%.<52 *<)  µ+33()*":>)  +#+)F95+<) 5*2)  )$-*"3/$. ]F2  2 )( µ(;+5/$  +#"C&33+" 
$-5*2%(9, #+%"(%"5µ(9,  <,  #%(, *(-,  %9#(-, *2,  )$-*"3/$,  :$"  2 µ(%.4 *<)  #3(/<)  
$33&0+". Q+ $-*= *(  #3$/5"( $)$µ7)+*$" )$  $)$#*-6;(9)  )7$ :$95"µ$, )7$ 5-5*4µ$*$ 
#%=<52,, )7(" *%=#(" +#&)F%<52, *<)  #3(/<) , )7(" *%=#(" +#":(")<)/$, , )7+, µ7;(F("  
$5.&3+"$,  :$"  #%=3212, $*-62µ&*<) :$"  )7$ 5-5*4µ$*$ F"$5.&3"52, :$"  5-)*4%252, 
*(-  ;$3&55"(-  #+%"C&33()*(,. N"$ *(  :( µµ&*" $-*= 2 7%+-)$ #+%"(%/5*2:+ 5+ ;+<%2*":4 
$)&3-52, :$;>,  F+) -#4%6$) +#$%:4 F+F(µ7)$ :$"  6%()(5+"%7, $#= *", +8+*$0=µ+)+, 
#+%"=F(-, >5*+ )$  +"5$6;(9) <,  F+F(µ7)$ 5*$ #%('%&µµ$*$ #%(5(µ(/<52, .   
 
Q+ µ+33()*":4  +%'$5/$ ;$  µ#(%(95+ )$  $8"(#("2;+/ 2 F(µ":4  C&52 #(-  F2µ"(-%'4;2:+  
$#= *2)  #$%(95$ 7%+-)$ :$"  )$  F"+%+-)2;+/ 5+ C&;(,  2 +#"3('4 ."3":>)  #%(, *(  
#+%"C&33() *+6)":>) , ("  (#(/+,  4F2 F"$µ(%.>)(-)  7)$ 52µ$)*":=  µ7%(, *<)  
3+"*(-%'":>)  +8=F<) +)=,  #3(/(-  :$"  :$* ’ +#7:*$52 :$"  µ"$, )$-*"3"$:4,  +*$"%+/$,.  
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