




















































































































































































































































































































































































































































































































































Table 7.7: Illnovatioll III Inl (Colltinued) ..... 

...............•.................•.. ................... -................................ . ................... __ .................. -......... ..................... 
Stcps ER RY RI\.I IW,C RP TB 
(I) (2) m (-t) (51 ({,1 (7) (X) 

r;iI LI 

(,0 2 0.0 .l') .X (I.(I 00 00 0.0 
2 I) II, :'1.5 0.(, ox :' 2 0.3 
-t 50.0 2 I 11.U I.X _'.X 7<) 1.5 
X 2.2 2XI) (,.X 55 <) I 1(, 
12 2.7 27.1 (,. <) 55 <).5 -t.5 
2-t -t3.1 :U 2(,2 (,') (, I <).3 50 

Bclgilllll 
I 3().1 2X.1 .':'.X (1.0 00 00 (l.O 

2 .11 , ,I(i 35(, !to I). () 05 1.0 
-' .1I.X 2 <) (, 3-t .1 I.2 07 1.2 I. .' 
X 16.1 5U 17.7 2.2 I X XI) 1.<) 
12 15.X 50(, 17.X 2.() I.X I) .1 2.2 
2-' 15.(, 50.5 17.7 2.7 1.9 1).2 2.-t 

Canada 
I 3-t.6 1.5 (,3.1) 0.0 00 (I.() 00 
2 3-t.3 IA 5X.(i 0.5 0.1 -'.3 (1) 

.:I 33.2 U 522 (lX I I) 5.2 5.3 
8 26.7 2.4 3X.II ., 7 3.7 13.1 12.4 
12 25.3 -t.(i 3(i.1I -' 5 -'0 13 0 12.6 
24 2-t5 (..J :n(, X -t.3 1l.2 

France 
1 5-'.2 10.2 35(, (l.! ) (j.() 00 (l.O 
2 53.5 I). :1 36.2 1l.1 0.1 O.X 0.1 
.:I 51.5 13.-' 30A n.3 o. I 3.1 1.2 
8 -'70 15.7 2X.7 Il.? 1.3 4.9 I.X 
12 -'5.0 I (J.! 2X.5 Il.X 1.3 5.5 2.7 
2.:1 43.6 16.9 2X.1 0.9 1.6 6.1 2.X 

Germany 
1 XO.(i 0.0 19.4 0.0 O() 00 00 
2 75A 1l.0 IX.9 2.6 o 2 2.6 1l.3 
4 51.1l 17.6 16.X X.I !U 5 7 (U 
8 37.9 21).(i 17.5 6.5 1.7 6.0 0.9 
12 37.1 2X.5 17.1 6.5 2.0 7.9 I).X 
24 36.2 2lU I (,. I) (1.3 2.2 1).0 1)1) 

Italy 
I 27.6 X(, 63.X 0.0 00 (UI 0.0 
2 2lU 13.5 -to.(i 13.2 11 1.1 03 
.:I 2·U 19.9 35.5 l3.n 3.5 2.1 LX 
8 23.1 2\.0 32.7 I·U :u 2(, 29 
12 22.2 21.9 32.1 13.8 -t.2 2() 32 
2-l 22.6 22.2 31.3 I3A -t.] 2.X 3.-t 

]:lpan 
I 49.3 18.3 32A 0.0 (1) 0.1l 0.0 
2 50.3 16.2 31.5 (l.6 00 I I o-t 
.:I -t4.5 I-tA 2X.1 5.3 1.2 3.(, 2.X 
8 -'2.6 13.7 25.1) 8.1 U -t.6 J.X 
12 -tVI 1 J . .J 25A 7.9 I X -t9 I.X 
2.J -t2.(' LU 2:'.2 7') 2 () 5.0 J'J __ ••• _________ .. n ......... ..._ ... _____ ...... _._ ... _· __ ·········._ •••••••••• ___ •••• _ •• _. ___ ._ .. ___ ••• __ ••• _._. ___ 
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TahIr 7.7: IJlJI()\:ltioll ill R.\I (Continued) ... 

....................... ..... ... .............................. .................... . ......... . ........................ .................. 
Steps ER RY R;\1 I;'\!BD I~GC RP TI3 

( I ) (2) (:;) (4) (5) (6) (7) (X) 
:\1a1a"SI:l 

280 1.9 70.1 0.0 00 00 00 
2 221 3.2 660 2.3 0.4 3.3 27 
4 22.4 10.5 566 2.7 24 25 29 
H 211 12.4 51.2 3.0 45 4.5 3.3 
12 209 12.5 50.1 3.4 4.5 4.7 3.8 
24 206 12.6 49.2 3.7 48 52 39 

\dhcrlanus 
1 519 0.0 48.1 0.0 00 00 00 
2 62.9 0.9 34.4 0.3 00 1.5 00 
4 72.7 0.6 ,,8.8 0.6 0.1 5.4 20 
S 692 0.6 111 3.8 10 7.6 6.6 
12 58.5 3.2 16.5 3.2 23 58 10.7 
24 22.9 42.5 9.4 2.7 28 14.6 5.1 

SlIlgapore 
) 12.8 2.3 84.9 0.0 00 0.0 0.0 
2 11.5 3.5 78.2 2.4 18 2.5 0.1 
4 14.0 5.5 65.7 2.9 4.9 6.4 0.6 
8 13.2 5.4 54.9 4.7 52 8.7 7.9 
12 13.5 5.6 52.5 56 5.6 8.8 8.4 
24 14.0 5.7 50.4 5.5 7.3 8.9 8.2 

Switzerland 
I 35.1 18.4 46.5 0.0 0.0 0.0 00 
2 28.9 22.8 39.7 1.9 0.6 3.4 27 
4 25.2 27.2 35.0 4.6 25 3.0 2.5 
S 215 28.6 28.8 6.2 3.3 4,4 7.1 
12 20.0 23.5 27.5 11.0 4.0 5.7 8.3 
24 20.7 22.0 27.3 10.7 46 6.2 8.5 

UK 
1 41.3 0.4 58.3 0.0 00 00 0.0 
2 41.9 0.4 55.9 0.0 0.3 1.0 05 
4 33.7 1.3 45.8 3.7 10 13.4 12 
S 32.9 10.2 32.5 6.5 1.6 13.3 3.1 
)2 32.3 10.6 31.2 6.4 26 13.4 3.5 
24 32.1 10.5 30.4 6.4 27 14.0 38 

USA 
) 32.2 7.4 60.4 0.0 00 00 00 
2 32.5 7.3 58.5 0.0 00 0.8 0.8 
4 32.3 7.2 57.7 0.0 01 1.7 0.9 
H 31.7 7.2 56.6 0.0 0.4 3.2 1.0 
12 31.3 7.1 55.8 0.0 0.6 4.1 10 
24 30.7 7.1 54.6 0.0 09 56 11 
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Table 7.7: Innovation in I\BD (Continlled) .... 

.................... ...... ...... ..... 

Sleps ER RY Ri\l \)\BD \~GC RP TB 
(\ ) (2) C'l (~) ()) «, ) (7) (X) 

Auslr'lll'l 
22.1 3.9 0.9 73.1 0.0 00 0.0 

2 17.4 2.7 1.3 62.4 8.8 03 7.1 
·1 10.7 1.3 0.7 26.4 522 1 2 7.5 
X 12.3 2.9 7.7 15.8 47.7 56 7.9 
\ ~ 11.8 2.9 10.2 14.9 48.2 5 2 6.7 
~-! 13.8 3.0 10.9 14.3 46.2 5.2 66 

BC\gllllll 
1 19.8 2.6 0.1 71.5 00 00 0.0 
2 14.4 1 7 1.7 72.1 10.0 o 1 0.0 
-! 19.6 0.8 09 375 41.1 00 0.1 
X 18.9 3.0 4.7 24.7 38.2 0.3 10.3 
I~ 17 1 3.1 4.5 23.4 40.2 1.3 10.3 
~~ 16.4 3.2 6.3 21.6 38.9 3.1 10.6 

Canada 
48.5 2.8 0.3 48.3 0.0 00 0.0 

2 30.4 1.7 1.5 54.7 6.9 03 4.3 
~ 12.1 1.0 2.2 56.9 24.6 06 2.7 
X 9.6 2.5 1.5 40.4 27.9 0.8 17.4 
12 10.0 2.3 1.S 38.6 26.8 07 20.0 
2~ 10.7 2.6 1.4 36.6 27.2 0.7 20.9 

France 
1 14.6 18.3 0.7 66.4 0.0 00 0.0 
2 8.5 11.0 2.3 64.9 13.1 0.2 0.0 
~ 5.3 6.5 3.8 33.4 50.6 03 0.1 
X 6.9 5.8 5.5 23.1 55.1 0.7 2.9 
12 7.1 6.2 5.1 20.8 54.9 2.0 3.8 
2~ 6.8 8.0 5.1 19.9 54.0 2.2 4.0 

Germany 
1 10.2 2.7 1.5 85.6 0.0 00 00 
2 8.3 1.5 0.8 66.7 19.0 3.6 0.0 
~ 9.0 0.9 2.6 29.5 57.0 1.2 0.0 
X 6.8 0.9 5.0 21.1 63.5 1.3 1.4 
12 6.4 1.4 4.8 20.2 63.7 1.8 1.7 
2~ 6.2 2.4 4.9 19.6 63.1 20 19 

Ilal, 
1 5.4 17.9 0.0 76.7 0.0 0.0 0.0 
2 3.5 11.6 0.1 66.0 17.4 0.8 0.6 
-t 1.5 5.5 0.2 32.8 57.2 1.7 1.0 
X 4.9 5.5 3.0 22.5 51.5 71 5.5 
12 7.0 4.7 3.3 20.8 49.9 82 6.2 
H 7.4 5.0 4.3 19.8 49.3 7.9 6.3 

Japan 
I 10.5 1.1 0.3 88.1 0.0 00 00 
2 5.1 1.4 2.7 68.0 22.3 0.3 0.2 
-t 2.4 0.7 2.6 42.3 50.3 0.2 1.6 
X 11.6 0.6 2.5 32.3 48.6 0.2 4.3 
12 11.4 0.6 2.4 31.4 49.6 0.3 4.3 
2-t 11.7 0.6 2.4 31.1 49.4 0.3 4.5 -_ .. _._--_._---_ .. _ ............. _ .. __ .-......... _ ........ - .............. __ .......... _-_ ................... _ ...... __ ........ _._--... _ ... --.... -..-
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Tahle 7.7: Innovatiun in I:"BD (Continul'd) .... 

.................... ............................... ...... ......... _- ......... ........................... . ........................... ............. -. . ........................ . ........................... 
Steps ER RY RM l\!nD 10:GC RP Tn 

( I) (2) (3) (4) ( 5 ) (0) (7) (8) 

l\lalaysia 
39.0 5.8 0.1 55.2 00 00 0.0 

') 19.5 2.5 2.3 56.0 18.6 0.6 0.5 
4 6.2 1.2 9.9 36A 45.7 OA 0.2 
8 4.1 1A 16.0 26.3 48A 27 1.1 
12 3.9 2.5 15.6 24.8 48.3 3.6 1.2 
24 3.7 29 15.9 23.6 493 3A 1.2 

Netherlands 
13.3 1.1 2.7 82.9 0.0 00 0.0 

') 4.6 1.8 2.9 83.5 60 0.0 11 
4 2.8 2.7 1.0 58.2 31.6 0.9 2.9 
8 5.7 3.2 4.2 30 3 47.7 3.1 5.8 
12 12.3 6.4 11.6 22A 35.9 5.2 6.3 
24 19.5 8.3 11.8 15.0 23.3 7.6 14.5 

Singapore 
35A 1.7 3.3 596 0.0 0.0 0.0 

2 17A 1.7 2.1 60.7 15.9 OA 1.7 
4 5.0 1.1 1.1 45.6 43.2 2.7 1A 
8 3A 2.4 4.4 37.1 42.9 8.5 1A 
12 3.5 2.2 4.5 34.6 46.0 7.9 1A 
24 3.8 2.2 4.7 34.6 45.3 7.9 1.5 

Switzerland 
0.8 1.3 0.1 97.7 0.0 0.0 0.0 

") 2.2 1.3 2.0 81.9 10A 0.8 1A 
4 0.9 7.0 1.2 34.9 52.0 2A 1.5 
8 0.8 5.8 0.7 22.7 37.7 7.8 24A 
12 2.4 4.9 2.9 28.9 28.0 145 18.6 
24 3.4 5.2 4.4 26.7 27A 15A 17.5 

UK 
27.2 0.5 1.2 71.1 0.0 00 0.0 

2 19.5 3.2 1.6 59.4 15.0 1.1 0.2 
4 20.0 4.4 4.9 40.1 29.0 1.1 0.5 
8 31.7 5.1 4.1 27.4 24.4 3.7 3.7 
12 29.8 4.9 5.1 24.0 27.7 42 4A 
24 29.5 4.9 5.3 23.6 27.9 4.2 4.6 

USA 
32.8 2.1 4.4 60.6 0.0 00 0.0 

2 19.7 1.8 11.9 65.7 0.6 0.1 0.2 
4 12.4 1.8 13.8 70.5 0.8 0.2 0.5 
8 9.1 1.9 14.3 72.8 0.8 0.4 0.6 
12 8.2 2.0 14.5 73.4 0.8 0.5 0.7 
24 7.6 2.0 14.5 73.7 0.8 07 0.7 
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Tahle 7.7: Innovation in INGC (ColitinUl'd) .... 

.................. .............................. .............. __ ....... ......••.................. . ............................. ............... 

Steps ER R'{ Rr-.l I1\:BD I0JGC RP TB 
(I) (2) ('1) P) (:I) «() ) (7) (Xl 

Austral ia 
30.2 64 1.2 50.9 11 3 00 00 

2 33.9 4.7 1.3 41.8 134 0.2 4.5 .. 31.2 4.3 1.5 40.4 14.2 3.6 4.9 
X 30.7 4.2 3.3 36.1 164 3.3 6.0 
12 30.5 45 3.6 345 172 37 6.0 
2~ 29.7 49 4.3 33.0 17.2 4.8 6.1 

Belgiulll 
I 14.3 34 00 72.3 10.0 00 0.0 
2 13.4 26 5.0 68.3 10.4 00 0.2 .. 13.7 2.4 5.6 64.9 10.6 1.6 12 
X 13.7 22 5.4 56.6 13.2 4.8 4.1 
12 13.4 23 5.5 55.3 13.7 5.3 4.4 
2~ 13.4 2.6 5.5 54.8 13.7 5.5 4.5 

Canada 
I 64.6 2.3 0.1 23.9 9.1 0.0 0.0 
2 55.2 2.0 0.1 21.1 11.5 0.2 9.9 
.t 46.6 2.7 0.2 25.8 9.6 3.1 12.0 
X 38.2 5.1 6.0 21.9 8.7 3.9 16.2 
12 37.4 5.4 5.7 22.5 8.2 4.0 16.9 
2~ 36.7 5.9 5.6 22.3 8.2 4.0 17.4 

France 
I 13.1 15.8 0.2 56.7 14.1 0.0 0.0 
2 13.3 12.9 0.4 57.9 15.2 0.0 0.3 
4 13.0 12.3 0.9 57.4 15.0 0.6 0.8 
R 12.9 10.8 1.5 47.5 20.3 2.4 4.5 
12 12.9 12.2 1.6 45.2 19.7 3.7 4.7 
2-l 12.8 121 2.0 44.8 19.5 3.8 5.0 

Germany 
I 6.3 3.2 1.3 67.1 22.0 0.0 00 
2 5.3 3.0 1.1 59.9 24.5 5.9 0.4 
4 8.9 6.3 4.1 50.3 23.0 6.1 1.3 
8 7.9 6.0 6.5 45.1 26.7 6.1 1.6 
12 7.7 6.7 6.6 43.2 28.1 6.1 1.6 
2.+ 7.6 7.2 6.8 42.3 28.2 6.2 1.7 

Italv 
I 4.7 16.0 0.0 67.3 12.0 0.0 0.0 
2 4.7 14.1 0.0 68.3 11.6 0.6 0.6 
4 4.4 12.9 1.2 66.9 10.9 2.6 1.2 
K 9.5 11.4 3.1 56.6 14.7 2.4 2.5 
12 9.6 11.2 3.9 55.3 14.7 2.5 2.8 
2.+ 10.2 11.4 4.0 54.2 14.6 2.6 3.0 

Japan 
11.2 2.7 0.0 66.0 20.0 0.0 0.0 

2 9.9 2.6 2.2 64.8 19.2 0.3 1.0 
4 10.8 2.8 3.1 61.1 20.0 0.7 1.6 
8 12.2 2.7 2.9 55.7 23.4 0.8 2.2 
12 12.1 2.6 2.9 54.5 24.9 0.8 2.3 
2.+ 12.2 2.6 2.9 54.3 24.9 0.8 2.4 

____ ......................... _ ......... ____ .u ••• n ••• _._ ••• _._ ...................... _ ••• n •• ___ •••• _· .. ••••••••• ... •• _____ • .... ····_ ....... _ ........... _ .. _._ ............ _ •• __ .. ____ 
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Tahle 7.7: Innovation in I:\GC (Continued) .... 

..... -............. ........................... ...... . ........•....••.•..• -.............................................................. ... ........•..••• ...................•... 

Steps ER RY RT\I INBD INGC RP TB 
( 1 ) (2) (~) (·n (5) «() ) (7) (X) 

:\1~b\sia 
43.2 3.2 0.9 34 1 18.6 00 0.0 

2 37.7 38 0.8 38.6 16.9 2.3 0.0 
4 30.3 5.5 6.4 35.4 15.8 3.5 3.2 
X 25.3 6.0 6.5 30.6 20.9 5.5 5.2 
12 23.9 6.0 6.5 29.5 21 6 7.5 5.0 
2~ 23.6 6.3 6.5 29.1 21.6 79 50 

Netherlands 
I 14.8 0.6 0.8 560 27.8 0.0 0.0 
2 5.5 0.3 0.5 58.9 33.1 0.4 1.2 
4 2.6 0.5 1.8 62.8 29.4 0.2 2.7 
X 4.9 4.6 1.9 54.7 25.4 0.4 8.2 
12 5.5 24.6 1.0 32.4 26.6 2.4 7.5 
24 5.8 30.4 4.3 17.3 20.8 9.6 11.8 

S mgapon.: 
48.7 3.8 0.9 30.4 16.2 0.0 00 

2 42.9 7.7 1.7 285 17.1 0.0 2.2 
4 39.0 8.2 1.6 276 19.0 1.4 3.3 
X 32.9 7.6 2.6 22.8 20.9 9.8 3.4 
12 31.8 7.3 2.7 22.1 22.4 10.2 3.6 
24 31.4 7.3 2.8 22.0 22.4 10.2 3.8 

Switzerland 
I 1.5 2.0 0.4 87.8 8.3 0.0 0.0 
2 2.8 1.8 0.6 81.9 11.3 0.8 1.0 
4 2.4 4.7 2.6 73.5 10.8 4.0 2.0 
X 2.8 7.1 7.6 60.3 11.5 6.7 3.9 
12 3.9 6.6 7.8 55.5 11.3 8.7 6.2 
24 5.1 7.0 8.7 51.1 11.0 9.6 7.5 

UK 
I 42.6 0.2 0.0 49.5 7.6 00 0.0 
2 50.6 0.7 0.3 41.2 6.3 0.7 0.2 
4 46.3 0.9 1.5 40.9 5.7 4.0 0.7 
X 47.7 2.6 1.8 37.5 6.0 3.6 0.7 
12 47.2 3.0 2.1 36.7 6.2 3.8 1.1 
24 46.8 3.3 2.1 36.1 6.2 4.2 1.2 

USA 
1 86.1 3.9 0.8 2.0 7.2 0.0 00 
2 79.3 4.8 2.5 3.0 6.2 0.1 4.2 
4 75.7 5.0 3.7 5.5 5.9 0.1 4.1 
X 73.0 5.0 4.1 8.0 5.7 0.2 4.0 
12 71.9 5.0 4.3 9.0 5.6 0.2 4.0 
24 71.2 4.9 4.4 9.6 5.6 0.3 4.0 
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Tahir 7.7: Innovation in RP (Contintlrd) . .... 

................. ....... ....••.•... -..... -....... ........................... . ........ .- .................................. ... ... -- ..•.....•... ......................... 
Steps ER RY Rl\l INBD INGC RP TB 

( I) (::!) en (4) (5) ((, ) (7) (X) 
AlIstr;J1I;1 

0.2 2.3 37 159 00 77.9 00 
2 5.3 1.9 3 1 16.3 0.8 71.7 09 
4 3.9 2 5 30 16.4 1.3 50.1 22.8 
X 6.5 2.5 27 15.7 60 43.7 22.9 
12 9.1 3.0 3.1 15.7 77 39.8 21.6 
24 11 .1 3.9 4.8 15.0 7.7 36.2 21.4 

I3clgium 
0.6 79.8 1.6 0.0 0.1 17.9 00 

2 1.3 78.7 3.4 o 1 0.6 15.9 00 
4 1.8 76.7 3.7 0.5 16 15.5 0.1 
X 27 74.1 4.0 1.1 21 15.7 0.2 
12 2.7 73.7 4.0 1.2 22 15.7 0.4 
24 2.9 73.3 4.0 1.2 23 15.7 0.5 

Canada 
I 3.9 21.3 6.7 21.8 3.9 42.4 0.0 
2 6.3 22.9 5.8 22.7 3.7 36.4 2.2 
4 8.5 23.1 6.9 18.9 3.8 36.0 2.7 
X 11.4 18.2 6.8 18.3 4.7 36.1 4.4 
12 11.1 19.6 7.0 20.4 4.6 32.7 4.5 
24 11.8 22.4 6.3 16.4 5.7 30.8 6.7 

France 
I 0.0 63.4 0.5 0.9 0.3 34.9 0.0 
2 9.9 54.7 0.7 1.2 0.5 32.6 0.5 
4 22.1 39.7 0.9 3.8 0.4 31.8 1.2 
X 29.9 29.1 3.9 6.1 1.5 28.0 1.5 
12 32.0 26.0 4.3 5.5 4.2 25.9 2.0 
2-l 31.0 25.0 5.7 5.2 43 24.7 4.0 

German\' 
I 3.5 9.9 7.3 9.5 0.0 69.7 0.0 
2 16.2 9.9 9.9 7.7 0.1 56.2 0.1 
..J 19.7 10.2 9.3 8.7 0.2 50.9 10 
X 19.0 8.6 10.5 8.5 4.1 476 1.7 
12 14.7 7.0 11.3 7.5 19.2 385 1.7 
24 13.1 6.6 13.0 6.7 20.8 38.2 1.6 

Ita I\' 
1 1.1 19.7 0.7 9.2 0.0 69.3 0.0 
2 4.9 19.0 1.4 10.3 0.4 64.0 0.0 
4 11.7 17.7 2.8 8.6 1.5 54.6 3.1 
X 18.9 14.3 2.2 9.7 1.7 50.2 2.9 
12 21.4 14.0 2.8 8.8 29 47.0 3.0 
H 21.2 13.5 42 8.7 33 45.9 3.1 

Japan 
I 26.9 13.0 1.2 0.5 0.1 58.3 0.0 
2 35.9 11.3 1.2 2.1 0.1 45.6 3.8 
4 37.8 12.6 47 1.9 1.0 37.2 4.8 
X 38.8 11.2 5.2 2.6 1.0 36.2 4.9 
12 39.8 10.8 5.0 2.9 1.1 35.6 4.8 
24 40.2 10.6 5.0 2.9 1 . 1 35.5 4.8 - .. ---_._----------_ ........ _ .......... ---_._-_ .. - ._ .. --_ .. _ .......... ---._-_. __ ._-....................... 
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Tahle 7.7: IIlIlO\atioll ill RP (COli t illlll'd) ..... 

...... .... ................ ........... ..................... -.--.- ...................... .......... ............ ...... __ .........•.•.•• -_ ........... -

Stcp~ ER RY R:\ 1 1:'\I3D I:--:GC RP TU 
(I) (2) (:') (4) \:' ) ((1 ) (7) (X) 

\labysia 
I 3.6 56.9 0.2 28 09 356 00 
2 4.4 52.5 1.2 43 1.4 359 0.2 
4 14.9 45.4 1.4 38 1.8 31.2 16 
X 15.4 43.0 3.3 48 58 24.9 2.9 
12 133 33.8 7.9 49 17.7 19.8 2.5 
24 130 33.2 9.2 4.8 17.5 19.7 25 

i\ ctllc r1ands 
I 0.1 14.4 8.2 06 0.9 7507 00 
2 09 16.6 15.5 03 1 3 64.9 0.4 
4 9.8 14.3 13.1 03 23 593 09 
8 20.8 19.5 5.3 02 38 468 3.6 
12 12.8 43.9 2.0 0.1 75 32.0 18 
24 9.7 43.3 1.7 0.5 52 37.1 23 

Slllgapon.: 
I 0.0 66.5 0.7 0.2 0.2 32.5 0.0 
2 1.2 61.3 4.9 0.6 0.8 31.2 0.0 
4 8.9 52.5 5.0 1 6 3.8 28.1 0.1 
8 10.5 48.1 4.9 1 6 8.0 26.2 0.8 
12 11.7 45.7 5.2 2 3 8.8 25.4 0.9 
24 13.3 42.7 5.1 2.6 10.9 24.6 0.9 

S"itzcrland 
I 0.0 6.6 3.6 0.3 0.9 88.7 0.0 
2 1.3 8.1 3.5 0.4 2.1 83.6 1 0 
4 1.8 7.2 3.8 3.1 4.3 76.2 3.5 
8 9.3 15.8 4.5 3.9 3.9 58.9 3.7 
12 13.4 17.9 4.6 6.3 10.8 42.1 5.0 
24 12.7 19.5 12.7 5.4 8.7 34.0 70 

UK 
1 0.8 0.0 3.7 30.9 2.5 622 00 
2 1.1 0.1 5.2 26.3 66 53.3 7.3 
4 2.5 2.4 6.2 27.0 7.0 46.7 8.2 
8 3.3 4.5 5.7 24.2 72 44.8 10.2 
12 6.6 4.9 5.5 22.4 95 40.5 10.7 
24 9.8 4.7 5.0 21.2 92 39.1 11.0 

USA 
I 0.0 56.2 3.6 2.7 95 28.0 00 
2 3.9 47.9 4.6 3.1 8 1 30.7 1.8 
4 4.6 42.7 4.8 3.9 7.8 342 1.9 
8 4.3 37.7 4.2 4.2 85 38.8 2.2 
12 4.1 35.1 3.9 4.1 90 41.4 2.3 
24 4.0 31.9 3.5 3.6 9.7 44.9 2.5 
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Table 7.7: Innovation ill TB (Continued) . ... 

............................... ....................... ................. ................... ..........•......... 

Steps ER RY Ri\1 INBD INGC RP TB 
( I) (2) (,) (4\ (5) ((, ) (7) (S) 

Australia 
00 4 1 0.7 10 00 00 94.2 

2 0.4 2.9 1.0 15 03 00 94.1 
-t 1 .1 3 1 5.1 15 0.4 1 .1 87.6 
X 2.6 3.9 55 5.4 4.1 32 75.1 
12 3.0 4.9 5.8 5.8 4.0 4.3 72.3 
24 3.1 5.4 5.9 6.0 4.0 4.8 70.8 

Bclgillill 
I 5.2 0.1 0.8 0.2 29 12 89.6 
2 8.2 0.5 0.9 1.0 4.3 2.0 83.0 
-t 9.1 1.2 3.3 1.7 7.3 2.1 75.4 
X 13.1 1.9 3.0 26 11 3 5.3 62.8 
12 13.9 3.6 3.1 38 11 .1 5.9 59.4 
24 14.9 5.5 3.3 2.9 10.9 6.1 56.4 

Canada 
I 8.1 0.6 1.4 0.1 7.4 0.8 81.7 
2 6.5 0.6 7.1 0.1 13.7 1.7 70.3 
4 5.4 3.6 7.4 4.3 16.0 4.9 58.4 
8 6.0 4.3 13.6 5.1 14.5 50 51.4 
12 7.1 5.0 13.0 5 1 14.1 6.0 49.7 
24 7.4 5.2 13.3 5.3 13.8 6.3 48.6 

France 
I 3.8 0.0 1.5 0.0 0.0 0.2 94.5 
2 3.3 3.5 1.3 0.1 0.4 0.2 91.3 
4 11.3 3.4 1.9 0.9 0.5 1.5 80.4 
X 12.1 4.1 2.1 2.1 2.0 1.6 76.0 
12 11.9 4.8 2.3 2.3 2.7 1.6 74.4 
2-l 11.9 5.2 2.4 23 3.0 1.9 73.4 

Germany 
I 32.1 0.0 0.1 2.9 0.1 02 64.6 
2 30.9 1.1 2.5 2.6 0.8 2.4 59.7 
4 19.6 30.4 36 1.8 2.3 5.2 37.1 
8 15.8 37.1 7.6 3.0 1.7 7.8 27.1 
12 16.9 38.8 8.5 2.7 1.7 7.6 23.7 
2-l 16.8 39.6 9.0 2.7 1.8 8.2 22.0 

Italy 
I 2.7 0.6 0.1 2.7 2.1 5.0 86.9 
2 1.9 1.0 1.6 2.1 4.0 3.6 85.7 
4 2.2 1.8 4.5 6.0 3.6 11.2 70.5 
X 5.3 2.0 63 7.1 4.2 12.3 62.7 
12 7.8 3.7 6.4 6.7 4.5 13.2 57.7 
2-t 8.5 4.1 6.5 6.8 4.5 13.4 56.1 

Japan 
I 7.0 1.7 0.2 5.0 0.6 0.6 84.9 
2 7.3 2.1 0.2 4.8 2.0 0.9 83.8 
4 10.5 2.1 0.5 3.7 2.2 3.5 77.5 
8 12.7 2.2 0.7 3.7 2.3 4.7 73.7 
12 12.9 2.2 0.7 3.8 2.7 4.7 75.0 
2-t 14.0 2.2 0.7 3.8 2.7 4.7 71.9 

..... n .......... u ........... __ ..... __ .. __ •••••••••• •• __ • ........ ··_····u ........ _ ...... _ .......................... _--_ •• _ .............. _ ........ •••••••••••••••• -~ .............. - ....... --. 
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Table 7.7: Innovation in TB (End) 

....................................................... ....... -............. . .... -........................... . .................................. -................................ .......................... 
Stl:PS ER RY R~I INBD INGC RP TB 

( 1 ) (2) (3) (4) (5) (G) (7) (X) 
l\lalaysla 

2.9 0.9 0.0 1.0 1.0 4.6 89.5 
2 2.6 1.8 0.4 2.4 0.9 3.8 88.1 
~ 3.1 2.4 1.2 2.6 5.4 4.8 80.6 
X 4.7 3.8 4.6 2.4 8.5 6.5 69.6 
12 4.7 4.6 4.6 2.7 9.7 6.9 66.8 
24 4.7 4.6 4.9 2.7 10.0 6.9 66.2 

Nl:thl:rlands 
I 0.5 3.0 0.8 0.4 05 0.3 94.5 
2 1.9 7.1 1.6 0.8 0.4 2.8 85.5 
4 13.7 8.1 2.6 2.5 5.0 2.5 65.6 
8 22.9 21.2 1.5 1.5 5.0 4.5 43.4 
12 18.4 35.0 1.5 1.0 3.0 12.8 28.3 
24 16.7 30.2 4.2 3.2 4.0 16.8 24.9 

Singaporl: 
1 1.3 2.1 0.1 0.5 2.1 2.3 91.7 
2 1.1 5.4 1.4 0.6 1.9 1.8 87.8 
4 2.8 4.6 2.1 5.0 5.9 3.1 76.3 
8 5.7 5.0 3.6 7.3 7.3 2.8 68.3 
12 5.6 5.2 3.7 7.3 8.2 2.8 67.3 
24 5.7 5.2 3.7 7.4 8.4 2.8 66.8 

Switzerland 
1 7.6 1.3 4.5 3.0 1.1 3.2 79.2 
2 7.2 1.5 4.4 3.1 4.5 3.8 75.5 
4 7.7 3.9 4.2 7.2 5.3 4.7 67.0 
8 9.8 6.6 7.8 7.0 8.4 10.8 49.6 
12 10.6 9.1 9.0 6.7 8.2 10.8 45.5 
24 11.0 10.1 8.9 8.2 8.6 10.4 42.8 

UK 
1 3.0 0.0 1.8 1.6 1.9 0.4 90.3 
2 6.4 1.5 2.8 2.1 4.3 2.3 80.6 
4 9.2 1.8 2.6 2.0 6.1 4.7 73.5 
8 10.1 2.1 2.9 3.8 5.7 5.5 69.8 
12 11.0 2.3 3.0 4.4 5.9 5.4 67.9 
24 12.6 2.5 3.0 4.6 6.2 5.4 65.8 

USA 
I 4.2 3.4 2.3 1.3 0.6 2.2 86.0 
2 5.1 4.2 4.8 1.2 0.8 2.2 81.8 
4 6.2 4.0 5.3 1.2 0.9 2.3 80.0 
8 8.2 4.0 5.3 1.2 0.9 2.5 77.8 
12 10.2 4.0 5.3 1.2 0.9 2.6 75.7 
24 11.8 3.5 5.3 1.2 1.0 2.7 74.5 
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Tahir 7.8: Impulsl' Responses ofTB (VAR II) Due to Shock ill ER (ContiJlued) .. 

........... -.-- . ...... ... ........ ............................. . ................................... ........................ . ........................ 
Sleps ER RY Rl\l INBD INGC RP TB 
(I) (2) 1-' ) (-l) (5) ((, ) (7 ) (X) 

Auslralia 
11.(13.1 -0.0 )7 -0.(2) -0.00') -0.(1) -O.OO-l 0037 

2 0.1l12 -(1.( l()(; -0.0(1(, (l.( I II O.OIlI -0. ()O I -{l.1l5' 
-l -().llll 1l02(. Il. () I ') 0.022 ().OIO IUlO2 -0 {l(,7 
X O.lll-l -(l.ll n -0.013 -().Il 10 -( l.! 10(, -O.()lll ().O)I 
12 1l.IlO5 -0 OO-l -0. 1)( l-l O.OOX Il .Illl.' -0. O() 2 -O.llll 
2-l 0002 -O.OO-l -O.()02 1l.1l0 I ll.Oll2 o OO() (l Il (10 

Belgiulll 
(I.ll)7 -Il 0 I 5 -(l.ll 15 -(I. (1(17 (10m -0.()O7 (l (102 

2 11.(1(,2 0.00:; -(). (lOX -().Ol(, (l.OO-l -O.OOS -O.lll-l 
-l ().O75 -1l.O 15 -O.OOl{ -().\I2} -().Oll-l -O.(HI5 0.0 II 
X (l.(l')} O.OIlO -(l.om -(l.OO I (). ()Oll (1.00 I IUllX 
12 ll. \00 -(). ()O I -o.()O I -(). O() I -(). ()O I -0. ()(l I O.()02 
2-l (l.(l% 1l.IlO I 0.00 I -ll. (I!l2 (). (lO() (l.OO I -() (l() I 

Canada 
1 <>'(1l0 -().O II -(). ()() l) -1l.007 -(l. ()ll(, -O.OO} -0022 
2 -0.008 0.(0) (I.( 10') o .1l1l2 O.()1l2 -ll.llm 0002 
4 -0.002 (I.00.t Il.OO3 o .IlO.t ().OO-l -O.1l1l2 II ()-'2 
X (UI(lS (). ()OO -1l.1l05 -ll.() l-l -0.006 -0.00 I -0.022 
12 0.000 -0.00 1 O. (l(lO O.OOX ().OOI -O.(lO I -O.()22 
2-l 0.002 -0.002 .. 0.002 .. 0.002 -(l.OO I -0.001 0.00 I 

France 
I lUl07 -O.ll IS -(1.0 I7 .. 0.00 I 0.007 -0.006 0.003 
2 0.009 -0.00 1 0.002 .. O.OOS 0.005 -O.OOS -0.002 
4 0.010 -0.0 IS .. ().oo) -1l.O \0 0.001 -O.OOS (l.O12 
8 IUIO I -O.OOS -(1.002 .. (l.OOS -0.00 I -IU11l5 0.005 
12 -O.OO.t O.OIl3 O.IlO3 1l.(10 I () .IlOO -0.002 -0.003 
H -0.001 O.OIlI O.IlO I -IUIO I ().l)()() ().OOO o IlOIl 

Germany 
I .. 0.012 0.005 lUI I 1 -lUll I ().OOO .. 0.006 0.02') 
2 ..().Oo.t 0.00') 0.006 -ll.(ln -D.OOS -O.OO-l -0.062 
4 0.004 -O.OO::! -0.00(, -lUll I IUlOO -O.O{)3 0023 
8 0.005 0.0{)3 (l.00~ 0.000 ·().oo I O.OO() O.OSI 
12 0.007 .. O.0()7 -0.0 III o.Oo~ Il.OO I 0.000 ·(UllO 
24 0.000 0.001 n.oo I 0.000 0.000 0.000 0.003 

Italy 
I .. 0.003 -(1.OOX -O.O)~ 0.001 ll.llO~ -o.om 0.000 
2 -0.007 -(1.003 lUI J3 0.000 lUlO2 -0.005 .. 0.003 
4 0.012 -(l.007 -lUllS -0.002 0.00 I -o.OO~ lUIOG 
8 -0.00 I .. O.OOS -O.OOG -lUI II -0.00 I -0002 oom 
12 -(1.004 0.005 O.OOK -1l.002 O.OO-l -0.001 oon I 
24 0.002 -(l.OOl .. 0.002 0.000 1l.l100 0.000 0.000 

Japan 
1 0.001 .. O.O2-l -(H122 -0.003 -D.OO I -0.010 -0.00') 
2 0.011 -(1.00') -11.1111 -(1.002 -0.005 -0.00') -0.017 
4 0.011 -(J.(I(l') -(1.O(lS 0.020 -0.001 -(l.005 -(l.003 
8 0.004 -0.001 -(1.00(, 0010 0.00 I -0.003 0.008 
12 0.001 -(1.001 .. (1.002 -(l.OO(, -0.001 .. 0.002 0.003 
2~ 0.000 0.000 -(1.00 I 0.000 O. (lOO o 000 0.000 • __ .. u" ......... u._ .... _._ _ .. _--_ .... -

Note: All variables are expressed ill log first differcncc 
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Tahir i.8: Dut., to Shock in tR (l'nd) 

........ ............. _- ............... . ................... -.............................. -.. ..................................... -.... .. .......................... ........................ 

S li:p~ ER RY Rl\l INBD INGC RP TB 
(I) (2) (3) (-+) (5) «) ) (7) (X) 

:\lala\si~ 
0.001 -0.016 -0.008 -0.010 -0005 -0.002 0.020 

2 0004 -0.008 -0005 -0.004 -0001 -0.004 0.021 
.t 0.006 -0001 -0005 0.002 -0002 -0.002 0.022 
X 0.003 -0.002 -0.007 -0.001 -0.001 -0.001 -0005 
I ~ 0.001 0.000 -0001 0.000 0000 -0001 0.005 
2~ 0000 0.000 -0.001 0.000 0000 0.000 0000 

:\ dh-:rlands 
0.042 -0.051 -0.051 -0.008 -0.003 -0.002 0.076 

2 0.046 -0.049 -0.048 -0.013 -0.003 -0.005 0.048 
.t 0.048 -0.055 -0.051 -0.026 -0.010 -0.007 0.179 
X 0.038 -0.047 -0.040 -0.044 -0.016 -0.008 0.170 
12 0.024 -0.027 -0.027 -0.056 -0.017 -0.007 0.103 
2.t 0.006 -0.004 -0.007 -0.035 -0.015 -0.006 0.093 

Sing~porc 

1 0.002 -0.005 -0.014 -0.001 -0.003 -0.004 -0.014 
2 0.005 -0.015 -0.020 -0.003 -0.005 -0.010 0.061 
4 0.007 -0.010 -0.004 -0.001 -0.003 -0.003 0.062 
X 0.004 -0.007 -0.005 -0.006 -0.001 -0.003 0.005 
12 0.003 -0.005 -0.005 0.001 -0.001 -0.003 0.007 
24 0.002 -0.003 -0.002 0.001 0.000 -0.001 0.003 

S\\itzcrl~nd 

I 0.003 0.002 0.003 0.006 0.006 -0.002 -0.042 
2 0.002 0.003 0.003 0.001 0.001 -0.001 -0.056 
4 0.004 -0.005 0.002 0.004 0.004 0.000 0.080 
8 0.007 -0.008 -0.008 -0.001 0.000 -0.002 0.106 
12 -0.007 0.006 0.016 -0.005 0.003 -0.001 -0.034 
24 0.001 -0.001 -0.005 0.001 0.000 -0.001 0.007 

UK 
1 0.005 -0.049 -0.019 -0.007 -0.018 -0.001 0.037 
2 0.009 0.002 -0.001 0.014 -0.004 0000 -0.034 
4 0.011 -0.001 0.035 0.036 0.010 -0001 -0.003 
8 0.010 -0.011 -0.013 -0.007 -0.004 -0.001 -0.001 
12 -0.004 0.003 -0006 -0.008 0.001 -0.002 -0.015 
24 0.003 -0.002 -0.004 0.001 0.000 -0.001 0.003 

USA 
1 0.001 -0.010 -0.006 -0.007 -0.011 -0.003 0.004 
2 0.002 -0.002 -0.003 0.003 -0.003 -0.002 -0.004 
4 0.005 0.000 -0.001 0.004 0.000 -0001 0.008 
8 0.007 0.000 -0.001 0.003 0.000 0.000 0.010 
12 0.008 0.000 -0.001 0.002 0.000 0.000 0.002 
24 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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Tahlt.- 7.9: Varianrl' Decolllposition of BOI' (\":\R I) Dill' to Shork ill IU:R 

............................................ -................ ............................... .-- .. _. 
Sleps RER RY R:\l BOP 

( I) (2) 0) ( .. ) (5) 
AUSlralta 

1000 0.0 00 00 , 
9B.5 0.0 0.9 0.6 .;.. .. 94.0 0.2 2.3 3.5 

X 89.2 21 4.3 4.5 
12 86.3 2.B 47 6.2 
2 .. 85.1 3.4 5.0 6.5 

Bclgilllll 
100.0 0.0 00 00 

2 91.2 4.7 0.0 4.1 
-+ 86.9 4.7 25 5.9 
X 81.6 6.4 4.3 7.7 
12 BO.5 6.5 5.1 78 
2-+ 79.9 6.8 54 7.9 , 

Callada 
1 100.0 0.0 0.0 0.0 
2 93.6 0.1 0.2 6.1 .. 72.1 2.5 1.3 24.2 
8 56.4 7.5 5.5 30.6 
12 54.6 7.4 5.5 32.4 
24 54.3 7.5 5.6 32.6 

Francc 
1 100.0 0.0 0.0 0.0 
2 96.1 0.0 1.0 2.9 
4 81.1 11.6 0.8 6.5 
8 7B.9 11.3 2.3 7.5 
12 7B.7 11 .1 2.5 7.7 
2~ 78.7 10.9 2.7 7.7 

GCrlnanv 
1 100.0 0.0 0.0 0.0 
2 96.7 0.4 0.7 2.1 .. 90.9 2.5 3.5 3.1 
8 8B.3 3.4 4.9 3.4 
12 87.9 3.4 5.2 3.4 
24 87.9 3.4 5.3 3.4 

Iraly 
1 100.0 0.0 0.0 0.0 
2 83.5 14.1 1.3 1.1 .. 79.6 14.1 2.0 4.3 
8 69.0 14.4 7.7 9.0 
12 64.2 13.5 9.1 13.3 
24 62.2 13.8 8.8 15.1 

Japan 
1 100.0 0.0 0.0 0.0 
2 92.7 7.0 0.2 0.1 
4 81.4 11.7 3.5 3.4 
8 65.7 21.5 7.9 4.8 
12 63.B 22.3 8.8 5.1 
2.J 63.1 22.4 9.2 5.4 

._.~ ........ __ .. _. _____ .... _____ ._ ....... u .. _._ .... __ ............. _ •• _. __ •• ----•••••••••••••• _ ... ~ •• _ •• u_· ... • __ •• _ •••• _.u ....... _ 
Note: All yariablcs arc e.\pressed ill log firsl difTerellce 
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Tahle 7.9: Due to Shock in RER (Continued) ... 

..................... .......... .. -................. . .................................................................................... .................. 

SkpS RER RY Rl\l BOP 
( 1 ) (2) (3) (-n (5) 

~lala\sia 

100.0 00 00 0.0 , 
91 8 0.8 68 0.6 -

-l 73.8 6.2 7.6 12A 
X 69.5 8.0 7.7 14.8 
12 69.1 8.0 7.7 15.3 
24 68.8 8.2 7.7 15.3 

Netherbnds 
100.0 0.0 00 0.0 

2 96.9 0.0 1.3 1.8 
4 92.6 OA 3.3 3.7 
X 88.3 0.5 4.8 6.4 
12 75.8 11.2 3.5 9.5 
24 18.3 55.5 19.4 6.8 

Singapore 
1 100.0 0.0 0.0 0.0 
2 77.3 6.4 4.1 12.2 
4 56.0 7.9 3.1 33.0 
8 47.7 12.2 4.3 35.8 
12 44.7 13.7 4.1 37.5 
24 41.3 15.8 3.9 39.1 

Switzcrbnd 
100.0 0.0 0.0 0.0 

2 92.5 2.3 4.4 0.8 
4 86.1 3.1 8.6 2.1 
8 66.7 8.2 17.8 7.4 
12 64.8 9.1 17.4 8.7 
24 64.2 9.1 17.7 9.1 

UK 
I 100.0 0.0 0.0 0.0 
2 98.8 0.3 0.0 0.8 
4 86.0 3.3 2.0 8.7 
8 81.3 6.0 3.0 9.7 
12 80.5 6.5 3.5 9.6 
24 79.6 6.7 3.8 9.9 

USA 
I 100.0 0.0 00 0.0 
2 92.1 0.4 0.3 7.2 
4 74.2 2.9 0.7 22.3 
8 67.7 7.4 3.5 21.5 
12 66.0 8.4 4.8 20.8 
24 64.4 10.6 5.1 19.9 
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Tahle 7.9: I>1It' to Shock ill n.v (C () 11 t i 1111 cd) .... 

............ -.......... .......................................... ....................................... .......................... ......................... 
Steps RER RY Rf\1 BOP 
( I ) (2) ('l (~) (5) 

Allstralia 
22.8 77.2 00 0.0 

2 25.4 73.3 1 3 0.1 
-l 264 65.7 6.8 1.1 
X 25.0 60.5 11.9 2.6 
12 24.9 59.2 13.1 2.8 
2-l 24.9 58.3 13.5 3.2 

Belgillm 
36.3 63.7 0.0 0.0 ., 
35.6 63.1 0.3 1.0 <. 

-l 36.9 59.6 0.9 2.6 
S 38.3 56.1 2.4 3.2 
12 38.1 55.6 3.0 3.3 
2-l 38.1 55.3 3.2 3.4 

CaJlada 
1 45.3 54.7 0.0 0.0 
2 46.9 48.0 1.3 3.8 
~ 38.7 40.9 1 .1 19.2 
8 34.0 36.7 1.4 27.9 
12 33.8 36.1 1.8 28.2 
2~ 33.8 35.9 1.9 28.4 

France 
81.4 18.6 0.0 0.0 

2 77.1 17.0 3.4 2.5 
4 60.7 27.1 4.5 7.8 
8 60.1 24.8 5.5 9.6 
12 60.6 24.3 5.6 9.5 
2~ 61.0 23.8 5.7 9.5 

Germany 
1 77.4 22.6 0.0 0.0 
2 67.0 28.6 0.8 3.6 
4 62.1 29.5 4.4 4.0 
8 61.6 29.2 4.7 4.4 
12 61.5 29.2 4.9 4.5 
2~ 61.5 29.2 4.9 4.5 

Ital~' 
1 19.4 80.6 0.0 0.0 
2 18.0 69.2 4.0 8.8 
4 21.1 59.7 5.0 14.2 
8 22.5 49.2 10.7 17.6 
12 20.1 43.3 11.9 24.8 
2" 20.2 42.6 11.8 25.4 

Japan 
I 47.2 52.8 0.0 0.0 
2 45.0 52.1 1.7 1.2 
~ 40.5 53.1 1.7 4.7 
8 34.8 51.7 7.9 5.6 
12 34.5 51.4 8.5 5.6 
24 34.3 51.5 8.5 5.7 

_ ... --...-...._ •••••• _ ............. n.u·u._ ..... __ .............. __ •••••• _ ••• __ •• n_ ..•. · ............ __ ............. u ........ n •••••••••••• u_ ..... _ .. _ •• _ ..... _ .. _ 
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Tahle 1.9: Dill' to Shock ill RY (C 0 II t i IIl1l'd) ••• 

.. _-..•..... _--..... _-_ .... ..... __ .......... _---_ .... ._----- .... _-.... ----- ._-------------- .. __ ._--_ ... _--_ .. _----_ ... - ..... _-----------------_.-
St~ps RER RY R1\l BOP 
(I) (2) (~) (~) (5) 

1\ Iala\ ~Ia 
67.8 32.2 0.0 0.0 

2 54.3 36.2 4.6 4.9 
4 37.6 43.1 4.6 14.7 
8 35.3 43.2 4.9 16.5 
12 35.1 43.3 4.9 16.8 
24 34.7 43.6 4.9 16.8 

Nl:th~rbllds 
1 66.3 33.7 0.0 0.0 
2 53.3 44.0 0.6 2.1 
4 42.5 52.0 1.6 3.9 
8 31.6 51.7 5.7 11.0 
12 24.7 41.8 9.2 24.2 
24 13.2 23.5 8.0 55.3 

Singapore 
1 22.2 77.8 0.0 0.0 
2 16.0 68.6 3.5 11.9 
4 13.4 57.5 3.9 25.3 
8 13.1 53.1 6.5 27.4 
12 12.3 50.9 6.0 30.9 
24 11.5 50.2 5.7 32.6 

SWItzerland 
I 55.6 44.4 0.0 0.0 
2 52.0 45.0 1.1 1.8 
4 49.1 36.6 8.5 5.7 
8 39.0 32.1 16.6 12.3 
12 39.2 31.6 16.6 12.5 
24 39.1 31.3 16.9 12,7 

UK 
I 6.2 93.8 0.0 0.0 
2 15.1 84.3 0.3 0.3 
4 14.9 81.9 0.9 2.3 
8 15.9 79.2 1.5 3.4 
12 15.7 78.6 2.0 3.7 
24 15.8 78.4 2.0 3.8 

USA 
I 64.1 35.9 0.0 0.0 
2 63.1 28.1 0.0 8.8 
4 53.1 25.0 0.2 21.7 
8 50.7 26.8 1.5 21.0 
12 50.3 25.3 3.4 21.0 
24 49.6 26.1 3.7 20.6 
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Table 7.9: Due to Shock in RM (Continued) ... 

Steps RER RY RM BOP 
(1) (2) (3) (4) (5) 

Au.<;tralia 
1 48.6 5.0 46.3 0.0 
2 52.2 4.6 41.9 1.3 
4 54.1 4.5 39.7 1.7 
8 51.9 4.8 40.8 2.6 
12 51.0 5.7 39.2 4.1 
24 50.9 5.8 38.9 4.4 

Belgium 
1 22.6 29.0 48.4 0.0 
2 21.3 32.0 41.3 5.3 
4 22.7 31.0 37.9 8.3 
8 13.8 59.1 21.9 5.2 
12 14.1 58.6 21.9 5.3 
24 14.2 58.6 21.8 5.4 

Canada 
1 27.0 5.7 67.2 0.0 
2 30.4 5.3 58.4 5.9 
4 28.4 5.8 53.6 12.2 
8 27.9 6.6 50.1 15.5 
12 28.2 6.7 49.7 15.4 
24 28.1 6.7 49.5 15.7 

France 
1 45.7 2.2 52.2 0.0 
2 46.0 2.3 49.7 2.0 
4 44.8 5.6 45.8 3.8 
8 43.7 7.8 44.6 4.0 
12 43.9 8.0 43.7 4.4 
24 44.3 7.9 43.3 4.5 

Gennany 
1 72.9 1.1 26.0 0.0 
2 70.7 1.0 24.2 4.1 
4 68.5 1.2 24.4 5.9 
8 65.7 1.5 27.4 5.5 
12 65.1 1.7 27.6 5.6 
24 65.1 1.8 27.6 5.6 

Italy 
1 19.4 80.6 0.0 0.0 
2 18.0 69.2 4.0 8.8 
4 21.1 59.7 5.0 14.2 
8 22.5 49.2 10.7 17.6 
12 20.1 43.3 11.9 24.8 
24 20.2 42.6 11.8 25.4 

Japan 
1 33.2 31.8 34.9 0.0 
2 33.8 32.8 32.3 1.1 
4 31.7 35.2 30.1 3.0 
8 28.2 38.5 27.7 5.6 
12 28.3 38.3 27.8 5.6 
24 28.1 38.6 27.5 5.8 
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Table 7.9: Due to Shock in In E) (Continued) 

-----_ ... _--------.-.- -----.-_._ .... _.-_._------- ... - ...... -_. .- ... -.-.---.---.--.. ---~------.. ---.--.------------------------- ... ---------_ .. _------_. ----------_.----_.- .. _------
St~ps RER RY Rl\l BOP 

(I) (2) (3) (4) (5) 
;-'bl:n'sia 

I () X l)0 X()2 0.0 
2 Ill) 7 2 7'1\7 2:; 
4 102 \3.X 115.X 10.2 
8 9.6 Il) () 61.6 97 
12 I (). \ IlJ. I 111.0 lJ 7 
24 101 IlJ.5 60.5 9.9 

N~thcrbl1ds 
45 (i 3.1 51.3 00 

2 (11 .6 5 3 30 Jl 2.5 
4 7h.9 45 15.1 3.5 
~ 85.1 4A 6.4 4.2 
12 84.8 4.7 6.2 4.3 
24 35.4 34.2 246 5.8 

Singapore 
4.2 3.6 92.2 0.0 

2 " " -' . ., 5.7 X4.1 69 

"' 
4.2 12.9 73.9 9 I 

8 6.3 17.4 63.5 12.8 
12 6A 17.3 62.1 14.2 
24 6.3 17.9 59.8 16.0 

S \\itzcrland 
1 26.4 10.4 63.2 00 
2 26.4 13.2 59.6 0.9 
4 30.0 14.1 54.2 1.7 
8 26.4 18.2 50.3 5.1 
12 26.2 18.8 49.9 5.0 
24 26.2 18.8 49.9 - J ).-

UK 
1 27.5 0.3 72.2 0.0 
2 30.7 0.3 68.6 03 
4 30.3 1.4 66.0 J " _.j 

8 30.0 12.4 53.5 4.1 
12 30.0 12.6 52.5 4.9 
24 30.0 12.6 520 5.3 

USA 
1 30.3 7.4 62.3 0.0 
2 31.5 7.1 54.6 6.8 
4 28.9 7.2 48.2 15.6 
8 28.4 10.2 46.1 15.3 
12 29.3 10.5 44A 15.1:1 
24 29.4 11.6 43.5 15.6 
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Steps 
(I) 

2 
4 
X 
12 
24 

1 
2 
4 
8 
12 
24 

1 
2 
4 
8 
12 
24 

1 
2 
4 
8 
12 
24 

1 
2 
4 
8 
12 
24 

1 
2 
4 
8 
12 
24 

1 
2 
4 
8 
12 
24 

Tahll' 7.9: Due to Shot'!'; in BOP (Continlled) .... 

RER 
(2) 

8 l) 

135 
17.2 
I ()l 
17.2 
17.5 

5.7 
7.2 
9.2 
10.9 
III 
11.1 

3.5 
5.3 
7.2 
7.2 
7.7 
7.8 

n.7 
1.7 
2.5 
2.5 
2.5 
2.6 

I D.2 
10.7 
11.1 
12.4 
12.8 
12.8 

0.1 
0.2 
0.1 
1.1 
1.6 
1.1 

6.2 
11.9 
1l.9 
13.5 
13.8 
13.8 

RY 
(I) 

Australia 
01 
3.8 

32 
() (, 

75 
77 

Beigluill 
1.7 
2.D 
Il) 

2.7 
:n 
3.2 

Canada 
1.I 
I.-l 
2.2 
26 
2.7 
2.7 

France 
3.1 
4.0 
5.n 
5() 

5.6 
5.6 

Gennany 
() 

0.2 
0.4 
2.7 
2.9 
2.X 

Italy 
2.9 
4.1 
4.0 
4A 
5.6 
5.9 

Japan 
O() 
(). I 
2.1 
5.2 
5.2 
5.5 
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R\\ 
(-n 

()l) 

12 " 
I·U 
l-l :' 

I() 

() 7 
()3 

6.3 
()2 

(d 

II X 
13:' 
14l) 
I (,l) 
17() 
17.() 

15.X 
Ie) 

IX.I 
I X.7 
I X lJ 
I X.l) 

4.2 
4.2 
9.X 
11.5 
11.7 
II X 

0.2 
lU 
lU 
X.3 
X.I 
X.2 

lU 
lU 
9.7 
12.5 
12X 
12.9 

BOP 
(5) 

X7.X 
79.2 
72.7 
64.7 
() 1.2 
()03 

l) I. () 
x-u 
X2J, 
XO.I 
795 
794 

X3(, 
79.X 
75.7 
73.3 
72.6 
72.5 

XOA 
n.3 
74.4 
73.2 
73.0 
72.9 

85.6 
84.9 
n.7 
73A 
72() 
72(, 

96.S 
87.4 
86.8 
86.2 
84.7 
X4.2 

85.3 
79.5 
7(1.3 
68.X 
6X.2 
67. X 



Steps 
( I ) 

2 
4 
8 
12 
24 

I 
2 
4 
8 
12 
24 

I 
2 
4 
8 
12 
24 

I 
2 
4 
8 
12 
24 

I 
2 
4 
8 
12 
24 

I 
2 
4 
8 
12 
24 

Tahle 7.9: Due to Shock ill BOP (l'IHI) 

RER 
(2) 

()() 

.. L) 

7.4 
7.6 
7.4 
I 1.0 
15.5 

0.0 
0.8 
1.5 
2.0 
2.1 
2.1 

6.) 

7.2 
7.3 
10.1 
10.8 
10.9 

7.4 
10.4 
12.6 
12.3 
13.5 
13.9 

5.9 
5.9 
12.4 
12.4 
13.2 
13.5 

RY 
(~) 

!\Jal:n-sia 
30 
S.o 
-l.5 
S .0 
5.X 
).x 

Netherlands 
0.3 
02 
I.5 
I.X 
I .lJ 
4.7 

Singapore 
4.1 
5.0 
).3 

7.9 
X.3 
X.5 

Switzerland 
0.6 
0.7 
1.2 
4.7 
5.0 
5.3 
UK 
0.2 
0.2 
1.6 
4.4 
5.3 
5.4 

USA 
0.0 
4.3 
3.8 
4.8 
5.0 
5.3 
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R:\'1 
(-l) 

") , - .' 

4.2 
4.4 
5.1 
53 
XX 
13.4 

3.X 
lJ.O 
II.X 
13.0 
13.4 
13.6 

0.2 
0.2 
0.) 

l.l 
2.3 
2.7 

4.5 
5.6 
10.6 
12.2 
122 
12.3 

3.7 
3.X 
91 
9.2 
104 
I I. () 

BOP 
(5 ) 

lJ3.) 
X 7.0 
X4.5 
XI.7 
X 1.3 
X 1.2 

91.0 
X8.0 
85.8 
X5.5 
78.3 
66.4 

lJ2. I 
85.2 
81.4 
77.1 
76.2 
75.8 

92.7 
9 I .9 
91.0 
X4.0 
XI.9 
81.1 

87.9 
83.8 
752 
71.1 
69.0 
68.4 

90.4 
86.0 
74.7 
73.6 
71.4 
702 



Table 7.10: Impulse l~csp()llSes of BOP (\":\I~ I) 
Dill' to Shock ill RE R 

......... -................. -...... -................................................ ..................... .................................. __ . ... _-_ ................ 
Steps RER RY Rl\1 BOP 

( I) (2) (.1) (-l) (5) 

Australia 
(). 00 5 -(). ()-lX -(). () 2i' () ()-l2 

2 ().()Ol) lUll' -() ()() 5 () ()O-l 
-l ().OI2 ()()2 I) () () I () (}.()25 
8 o.n \3 -1)( I( II) -(l.O()S -().()(n 

12 ()O02 0(11:2 (). ()O() ().O\3 
H () ()() 1 -0. ()(}:2 -0. ()() I O.O() I 

Belgilllll 
1 O.O()X -().() 1 () -(HI17 O.OD 
2 O.!)( I') ().IH)? -(). ()() 5 ().O()') 

~ O() 10 -(l.() l-l -0. ()O 7 (I.(I Ll 
8 OOll -0. (l()-l -0. ()() 5 1)(115 
12 ().()Ol -().()()~ -II. ()O-l () I It I I 
2-t 0.000 (). ()()(l () O()() O.O()O 

Canada 
1 (UIIO -().OI2 -()O I (, 0.025 
2 -O.OOG 0.001 (UI02 0.0:10 
4 -0.002 O.()O I IU)(lI -IUIO I 
8 0.00] -o.om -0,005 0,012 
12 -0,002 (U)(l I 0,00 I 0.00 I 
24 0,000 O. ()OO 0,000 ().OO I 

France 
1 (l,(109 -0.0 \() -0,0 \3 O.OIS 
2 -0,00 I 0.00 I O.OO-l O,OO-l 
4 0,011 -o.() 12 -0005 O.OOl 
8 O.(I0S -() (l()(, -O,OOS (l.OO I 
12 ().OO] -(). ()O-l -0. ()O-l ().OOO 
24 (UIO 1 -() ()O I -0.001 0,000 

Gcrmany 

I -O,02G 0, II II 0,020 (1,013 
2 -0.002 -O,OOS -0.007 -0,002 
4 O,OO-l -() OOCi -0,010 O.OOCi 
8 -O.O()2 () 00 I -O,O()] o ()() I 
12 -0. O() I O. ()OO -0. ()() 1 0,000 
24 () OO() 0.000 0, ()()() o 000 

Italy 

I -lUI II -0,007 -{),Ol.t (U107 
2 -0,009 0.000 -0,005 -0,002 
4 (UII2 -O,OOG -{I,OOS /Ul II 
8 o 0011 -(), 00] -(), 001 0,0 II 
12 -0,002 O,OOS 0,007 0,000 
24 o (lOll 0.000 0,002 0,000 

Jap;1Il 

1 -O,OOr, -0,0 I () -0,017 O.O-l-l 
2 -0,00] -O,OOS -{UI02 -O,OOX 

4 0.00] II. ()Oll O,OOS 0.018 
8 II./Hl(, -11,002 -0.00] 0.020 

12 0,000 (UIOO -0,0112 11,()O2 

2.t o . 000 ().OOO 0,000 o OO!) 

Note: All variables are expressed in log tirst difTcrcllcc 
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Table 7.10: Due to Shock ill RER ( Elld) 
--~-----"----~-----'--------------'-' ... . _---.-----_ .. _----_ ... -.. -. ..... _------. __ ._ ... _._._---.-._.-_ .. _--- - .. -._---------------------_.-_._-----------

Steps RER RY R~1 BOP 
( I) (2) (3) (~ ) (-') 

i\blaysi:1 
0.014 -0.012 -0.019 0.046 

2 0.000 -0.005 -0.003 0.033 .. 0.000 0002 -0.001 -0.003 
8 0002 -0.003 -0.007 -0.007 
12 0.001 -0.001 -0.003 0.005 
24 0.000 0.000 0.000 0.000 

Ndhcrbllds 
1 0.048 -0.062 -0.063 0.050 
2 0.053 -0064 -0.064 -0.059 
4 0.062 -0.080 -0.085 0.037 
8 0.050 -0.047 -0.080 0052 
12 0.039 -0.021 -0.070 0.013 
24 0.080 0.003 -0.120 0.006 

Sing:1pon.: 
1 0.007 -0.005 -0.003 0.042 
2 0.000 -0.004 -0.009 0.034 
4 0.001 0.001 0.012 0.027 
8 0.003 -0.003 0.003 0.007 
12 0.000 -0.002 -0.003 0.005 
24 0.000 0.000 0.000 0.000 

S"itzcrbnd 
1 -0.012 -0.013 -0.019 0.015 
2 -0.003 0.005 0.011 -0.012 
4 0.005 -0.001 -0.001 -0.002 
8 0.009 0.002 0.000 0.012 
12 -0.002 0.002 0.001 0.005 
24 0.000 0.000 0.000 0.000 

UK 
I 0.008 -0.054 -0.028 0.024 
2 0.010 -0.011 -0.007 0.021 
4 0.012 0.002 0.011 0.023 
8 0.012 0.000 -0.011 0.025 
12 0.001 -0.004 -0.003 0.009 
24 0.001 0.000 -0.001 0.002 

USA 
1 0.003 -0.016 -0.013 0.030 
2 0.005 -0.005 -0.005 0.009 
4 0.013 -0.001 0.004 0.016 
8 0.011 -0.010 -0.009 0.004 
12 0.002 -0.001 -0.001 0.003 
24 0.002 -0.001 -0.001 0.003 
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Table 7.11: Variance Decomposition of BOP (\":\R II) 
Due to Shock ill ER 

............................ ................... . .............................. .................. 
Sleps ER RY RM RP BOP 

( I) (2) m (-t) (5) «,) 
Auslralia 

I 1 ()O. () (1.0 0.0 0.0 ().() 

2 '):, ~ O. I 0.5 O.X -'.3 
-t X:'.7 1.2 1.9 :'.7 7.5 
~ 77.1 2.3 2.2 X.X I). () 
12 7n.:, 2.6 3.1 lOA LU 
24 (,X.~ 2. I) :U IIA I·L~ 

BelgiuJll 
I \f)OO lUI lUI lUI (I() 

2 1)5.(' 1.') \1.1 0.2 2 2 
-t 'n.') 3.2 II.S <U I.X 
X I) ~. ~ 3.N 1.I <U U, 
12 1)3.2 3.9 1.2 0.3 1.5 
2-t 1)3 0 ·U 1.3 0.3 U 

Canada 
I 100.0 IHI 0.0 0.0 O() 
2 85.0 n. I 0.-' 5.3 9.2 
-t 5:U SA I.2 6A l\. 7 
8 -t2.5 5A :1.5 lOA 'X.2 
12 3N.1) 6.0 -'.2 13.9 37ll 
2-t 3(d 6.0 5.N 16.1 35.7 

France 
I )000 lUI o.n 0.0 0.0 
2 %.7 lUI 0.5 0.5 .., .., 

_ .. 1 

4 79.7 lOA n.5 -'.5 -t.X 
X i-t.7 IVI 1.1 6.0 5.5 
12 73.C, 13.0 1.3 6.3 5.X 
24 73.4 l3.0 '1.3 ('.-t 5X 

GerJllany 
100.0 0.0 0.0 0.0 1)(1 

2 956 O.U 1.0 0.2 :U 
.t XI.X 6.5 3.3 4.7 J.7 
8 (1) .1) 15.6 4.9 6.0 3.5 
12 68.2 16.4 5.5 6.2 :; .6 
24 67.0 16.6 5.6 7.2 :1.(, 

Italy 
I IOO.() n.n 0.0 0.0 (l.1l 
2 88.7 9.6 1.2 o.n (l.5 
4 X3.5 9.(, 2.1 0.9 -t.0 
8 71.() 10.1 10.7 1.7 (d 
12 r,6.6 111.3 13.2 1.8 X.I 
2-t 65.5 10.4 13.(, 2.0 N.6 

Japan 
I 100. () 0.0 0.0 lUI 00 
2 1)5.2 3.7 0.0 0.8 0.3 
.t ~('.6 5.4 2.8 3.3 \.l} 

X X5.I 5.3 3.0 4.5 2.1 
12 X4.I) 5.3 3.0 -t.7 2.2 
24 X·U'; - .., 

) .. ' :; () 47 2.2 

Note: All \'aridbles arc expressed 111 log firsl dilTerence 
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Table 7. t I: Due to Shock in E H. (Continued) ... 

-.--.----.-.-._ .... -- "._--- -----. --- ".-.. _-_._------- " ... -- .. _------.-.-._-----------------_.-.------------------_. . -.. -.... ----------------------.- .. _. . .. _----------------------------_ ... 
Steps ER RY Rl\ 1 RP BOP 

( 1 ) (2) (~) (4 ) (5) (6) 

1\1:11:1\ si:1 
100.0 ()O ()() 0.0 0.0 

2 XlUl 06 X 1 0.1 3.2 
-l 62.3 10.6 xo 1.4 17.7 
X 557 12 I 7 l) 4.1 20.2 
12 5-U 122 X() 5.6 20.0 
24 53.0 13.2 7.X 0.3 19.7 

Nl:therbnds 
100.0 00 ()O 0.0 0.0 

2 95.3 01 0.4 O.ll 3.7 .. X3.5 0.7 2.2 5.0 X.O 
X 5x.5 114 1(13 4.9 14.9 
12 3X.5 19 9 15 I) 3.6 22.2 
24 17.7 16 9 124 12.0 40.5 

Sing:1pore 
I 100.0 0.0 ()O 0.0 0.0 
2 70.4 12 X 2.2 0.0 14.0 
4 48.5 12.2 \() 1.0 36.1 
8 40.7 103 2.7 7.0 39.4 
12 38.5 9.8 2.7 6.9 42.1 
24 37.1 10.1 2.x 6.2 43.7 

Switzerland 
I 100.0 0.0 00 0.0 0.0 
2 90.7 63 2.0 0.0 1.0 
4 X2.5 X.6 5.3 2. ) 1.5 
8 72.3 10j 112 4.0 1.9 
)2 69.9 12.0 1 1.3 4.4 2.3 
24 6X.3 13.2 11 2 4.6 2.6 

UK 
1 100.0 0.0 0.0 0.0 0.0 
2 974 0.1 0.2 0.4 1.9 
4 77.5 3.7 2.2 7.9 8.7 
8 73.3 62 3.4 7.8 9.4 
)2 67.7 h.2 3.7 13.4 9.0 
24 65.x 6.4 4.0 )4.2 9.5 

USA 
) 100.0 0.0 0.0 0.0 0.0 
2 X9.7 0.0 0.2 3.4 0.7 
4 66.2 5.1 0.4 7.4 20.9 
8 58.5 6.3 2.1 13.1 20.0 
)2 56.4 6.2 2.0 15.3 20.1 
24 54.2 5.9 2.0 17.7 20.2 
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Table 7.11: Due to Shoci{ in RY (Continued) .. , 

-.............. _- ....... _- ....... ................................................................. -...... ..... ................................. ........................ ............................................ 
Steps ER RY RM RP BOP 

(I) (2) (3) (4) (5) (6) 
Malaysia 

I 81 0 19.0 0.0 0.0 0.0 
2 68.7 20.8 4.6 0.5 5.4 
4 45.8 319 3.6 3.6 15.1 
8 42.1 31.4 4.2 5.7 16.6 
12 40.9 30.8 4.7 7.1 16.5 
24 39.9 31.0 4.6 8.3 16.3 

Netherlands 
74.0 26.0 0.0 0.0 00 

2 59.2 38.2 0.2 0.1 2.4 
4 44.2 50.7 0.7 0.2 4.2 
8 22.7 59.6 8.3 0.2 9.2 
12 12.5 51.6 20.2 0.4 15.3 
24 4.2 26.4 21.5 2.8 45.1 

Singapore 
I 35.7 64.3 0.0 0.0 0.0 
2 25.8 583 4.4 2.4 9.1 
4 22.5 48.2 3.6 2.5 23.1 
8 22.2 42.5 5.3 3.0 26.9 
12 21.5 39.3 5.4 3.5 30.2 
24 22.5 36.3 5.2 3.3 32.6 

Switzerland 
I 67.2 32.8 0.0 0.0 0.0 
2 56.2 40.3 0.1 1.2 2.2 
4 52.6 34.1 6.3 3.2 3.9 
8 46.7 32.5 12.1 4.5 4.2 
12 45.4 31.9 13.0 5.0 4.7 
24 44.9 32.0 132 5.1 4.8 

UK 
1 3.5 96.5 0.0 0.0 0.0 
2 13.1 86.2 0.0 0.2 0.4 
4 12.8 82.3 0.5 1.8 2.6 
8 14.6 76.9 1.0 2.9 4.5 
12 14.4 75.2 1.7 4.1 4.6 
24 14.4 74.5 1.8 4.5 4.8 

USA 
I 66.7 33.3 0.0 0.0 0.0 
2 64.6 26.8 0.2 0.9 7.5 
4 52.6 26.1 0.2 2.5 18.7 
8 48.9 25.5 0.9 6.2 18.5 
12 48.1 25.0 0.9 7.3 18.7 
24 47.1 24.4 0.9 8.7 18.8 
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Tabk 7.11: Due to Shock ill lUI (C Oil t in lied) .... 

........................... . ............................... -............ .................................................................... .............................. 
Steps ER RY RM RP BOP 

( II (2) <3 ) ( .. ) (5) ((,) 

AII5Ir;ill;1 
:;~') ") , - , ·U.S n.n 00 

2 :; I (, 2.2 35.2 6.2 -t.x 
-t :;1 -; 2._~ 32.X S.5 5.1 
X -tX(, 2.:-: 32.0 11.0 5.5 
12 ~(>7 3~ :>0.0 12.(; 7.-t 
2~ ~5(, ~.) 29.7 I2.S X.3 

8dgillill 
17.3 215 61.2 (I.(I 0.0 

2 152 20.8 61.2 0.2 2.(i .. I~') 2U 59.8 OA 3.5 
~ l-t.') 2U 59.X nA Hi 
12 ISO 2U 59.X n." :1.(; 
2.t I :; () 2U 59.7 n." Hi 

Canada 
2U I 7 77.0 (1.11 00 

2 25.2 1.5 65.4 1.5 Ci5 .. 23.2 -t.1 59.S IA 11.5 
S 20.Ci q 51. .. 6.1 16." 
12 20.7 (>.I) "S.~ 7.7 17.3 
24 

France 
1 -to.7 Ci.Ci 52.7 0.0 0.0 
2 .. 22 (,2 49.S 0.1 1.7 
4 "2.X S.5 43.8 1.6 3.3 
8 "2.5 9.1l 41.8 3.2 3." 
12 -tI.l) ,)X 41.1 3.5 3.7 
24 -tI.X I)X 41.0 3.6 3.9 

Germany 
1 79.1 0.1 20.8 0.0 (I.n 
2 7".5 n.3 18.9 n. J (,.2 .. 63.3 7.X IS.4 3.9 (,Ci 
8 53 9 15.X 21.1 3.8 5." 
12 52.7 16. I 21.0 4.6 55 
2 .. 51.2 1(,.1) 20.6 5.7 5.5 

Italy 
1 22." I S.5 59.1 0.0 no 
2 H.7 17.5 53.2 n. I ... ~ .. 21.7 ICi.O 49.9 (I I 12.3 
8 1".7 I·U 35.2 (lJ, 3 ... X 
12 I ..... 1-t.9 35.4 1.0 3·U 
2-t 1".3 l·t9 35.3 l.l 3·U 

Japan 
1 ·n.7 19." 32.9 (J.O n.O 
2 50.(i 17'" 29.0 2.0 1.0 
4 49.2 159 27.6 (,.2 1.2 
X 4S.9 15.6 26.0 76 II) 
12 -t8.X 15. -t 25.9 XO II) 
24 -tX.X 15.-t 25.8 X.I 19 .............. _ ... _----_ .... ..-........... -..... _ ...... -_ ........ - ........... -......... -................. --... ---.... -............ --.. - ............ ~ ............ --.......... -........ ~ ............. -.. -
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Tahle 7.11: Dul' to Shocl~ in R:\I (Continued) ..... 

.......................... . ....... . .. ................................................................................................. .. __ ............... -...... 

Steps ER RY Rr-.I RP BOP 
(I) (2) (~) (4) (5) (6) 

:\bb,sl;l 
9.0 4.5 86.5 0.0 0.0 

2 102 3.6 82.1 1.3 2.9 
... 16.5 5.9 66.2 0.8 10.5 
X 15.8 17.1 56.1 2.0 9.0 
12 15.8 178 55.1 2.5 8.8 
2 ... 15.7 18.2 54.0 3.2 9.0 

Ndhcrlands 
48.9 0.2 509 0.0 0.0 

2 58.1 0.8 35.9 2.0 3.2 
4 64.7 0.6 21.0 6.5 7.2 
8 53.6 20.3 11.0 5.1 10.0 
12 27.6 50.5 98 2.8 9.2 
24 13.4 31.9 15.0 7.1 32.7 

Singapore 
I 8.0 0.4 91.6 0.0 0.0 
2 5.3 69 75.6 4.5 7.6 
4 5.2 102 64.7 8.8 11.1 
8 8.9 10.7 53.7 13.9 12.7 
]2 10.3 10.9 51.1 13.4 14.4 
24 11.1 11.1 48.2 13.2 16.4 

Switzerland 
1 37.1 8.2 54.7 0.0 0.0 
2 33.5 14.2 50.6 0.4 1.3 
4 37.1 14.2 45.5 1.4 1.8 
8 34.0 17.7 44.0 2.0 2.2 
12 33.3 17.6 43.9 2.2 3.0 
24 33.1 17.8 43.8 2.2 3.0 

UK 
1 26.1 0.1 73.7 0.0 0.0 
2 27.1 0.2 66.2 6.4 00 
4 25.1 1.4 61.5 9.9 2.0 
8 25.2 12.2 49.4 9.2 3.9 
12 24.6 12.5 47.7 10.4 4.8 
24 24.5 12.4 46.9 11.1 5.1 

LISA 
I 31.8 7.7 60.5 0.0 0.0 
2 31.7 6.6 48.9 3.2 9.6 
4 29.7 6.8 45.1 3.3 15.1 
8 29.1 8.0 42.8 4.9 15.1 
12 29.0 8.0 42.5 5.3 15.2 
24 28.8 7.9 42.2 5.7 15.3 
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Tahle 7.11: OUL' to Shock in RP (Continued) ...... 

.......................... . ..................................................... . ........................................ ............................................................. 
Steps ER RY Rt\ 1 RP BOP 
( I ) (2) (3) ( ~) (5) «(, ) 

Australia 
I 0.0 1.0 67 92.4 0.0 
2 2.5 1.0 8.2 81.0 7.4 
4 4.3 2.8 12.0 72.5 8.4 
X 7 7 3.6 13.6 65.8 9.3 
12 8.0 4.0 14.6 64.4 9.0 
2~ 8.3 3.9 15.0 62.9 9.9 

Belgiulll 
0.1 79.9 0.9 19.0 00 

2 0.7 80.0 0.9 18.3 0.2 
4 0.8 79.9 1.0 18.1 0.2 
R 0.9 79.7 1.1 18.1 0.2 
12 0.9 79.7 1 .1 18.1 0.2 
2~ 1.1 79.6 1 .1 18.1 0.2 

Canada 
I 0.8 22.6 9.1 67.5 00 
2 1.9 216 112 58.6 6.7 
4 6.0 22.5 18.0 45.8 7.8 
8 6.9 19.1 15.5 43.6 14.9 
12 6.7 17.3 17.9 44.2 13.8 
2~ 6.0 16.1 17.0 45.1 15.8 

Fr;lI1ce 
I 0.1 54.8 3.3 41.8 0.0 
2 6.2 45.3 4.9 42.6 1.0 
4 11.1 31.9 7.2 44.9 4.8 
X 23.2 23.9 5.6 41.2 6.2 
12 28.1 23.3 5.2 37.7 5.8 
2~ 28.5 23.5 5.0 36.6 6.4 

Germany 
I 4.0 10.9 9.4 75.7 0.0 
2 19.8 11.6 7.4 58.1 3.2 
4 20.5 11.1 12.1 53.6 2.7 
X 22.7 9.6 11.3 53.7 2.7 
12 23.1 9.6 11.0 53.6 2.7 
24 23.1 9.4 10.9 53.9 2.7 

Italy 
I 0.0 13.2 4.5 82.2 0.0 
2 1.8 11.3 98 73.0 4.1 
4 5.7 11.4 11.0 67.6 4.3 
X 10.7 10.0 9.7 64.6 5.1 
12 12.1 10.1 9.1 63.8 4.9 
24 12.8 10.2 8.7 63.5 4.8 

Japan 
I 24.0 10.1 1.2 64.7 0.0 
2 35.0 8.9 1.1 55.0 0.0 
4 38.3 10.4 4.4 46.1 0.8 
8 40.4 9.4 4.4 44.9 0.9 
12 40.7 9.2 4.3 44.9 0.9 
24 40.8 9.2 4.3 44.9 0.9 
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Tahlt' 7.11: DI1t' to Siwek ill RP (Continued) ..... 

................. -.............. .. __ .......................... . .............. -.................. ........................ -•..•.....................•.••.. 

SkpS ER RY Rl\-l RP BOP 
( I ) (2) (3) (4) (5) (6) 

i\ blaysia 
06 634 0.0 359 0.0 

2 05 58.3 0.1 36.1 5.0 
4 28 51.2 0.8 39.7 5.5 
X 5.7 51.1 4.0 32.9 6.3 
12 78 499 4.9 30.6 6.8 
2~ 83 48.5 5.0 31.2 7.0 

Ndherbnds 
0.0 27.0 5.6 67.4 0.0 

2 0.2 264 11.1 60.8 1.5 
... 1.0 21.5 13.1 61.4 3.0 
X 1.0 22.9 7.8 60.6 7.7 
12 0.9 49.5 5.4 33.9 10.3 
24 29 32.0 11.7 23.4 30.0 

Singapore 
I 1.3 49.4 2.8 46.5 0.0 
2 1.4 458 4.5 43.5 4.8 
... 5.0 39.8 4.6 37.2 13.4 
~ 7.8 33.3 5.8 31.4 21.6 
12 8.2 30.9 6.1 286 26.1 
24 10.8 28.4 5.8 25.8 29.2 

S\\itzcrland 
I 0.0 9.2 0.1 90.7 0.0 
2 2.4 8.3 0.1 87.9 1.3 
4 3.5 9.4 4.1 81.8 1.2 
X 11.6 14.2 4.1· 68.5 1.6 
12 15.8 17.1 4.1 61.1 1.9 
24 17.2 19.8 3.9 57.2 1.9 

UK 
1 0.2 0.1 6.2 93.5 0.0 
2 0.3 0.4 8.9 87.5 2.9 
4 0.8 2.4 10.2 81.9 4.7 
X 1.7 3.4 10.2 76.0 8.6 
12 2.7 3.8 10.1 75.0 8.4 
24 3.3 3.9 10.0 74.4 8.3 

USA 
I 0.1 54.5 5.4 40.0 0.0 
2 5.1 45.5 6.2 37.0 6.2 
4 9.2 37.4 8.5 37.3 7.6 
S 9.1 31.5 7.7 41.4 10.3 
12 8.9 29.1 7.3 43.2 11.5 
24 8.8 27.0 6.9 45.0 12.4 -
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Table 7.11: Dill' to Shock in BOP (COlltilllll·d) ..... 

..... _- .............................. ..................................... . '- .. . .... -................ ..... -...... -...... 
Steps ER RY RM RP BOP 

(I) (2) (J) (.t) (5) (() ) 

Alistrali;l 
7.1 0.3 3.4 0.6 88.6 

2 7.8 0.6 6.2 0.7 84.7 
.t 85 1.2 8.5 23 795 
X 9.9 3.5 10.1 4.6 71.9 
12 11.2 3.5 11.1 4.8 69.4 
2-l 13.5 4.1 11.2 4.9 66.3 

8dgilllll 
I 7 5 1.5 1.5 1.5 88.0 
2 95 1.5 1.9 1.5 85.6 
.t 9.5 1.5 3.0 1.5 84.5 
X 11.5 1.5 3.0 1.5 82.5 
12 11.6 1.5 3.0 1.5 82.4 
2.t 11.7 1.5 3.0 1.5 82.3 

Canada 
1 2.7 0.6 6.9 0.0 89.8 
2 4.2 0.9 8.0 0.5 86.4 
4 5.3 2.2 8.3 0.9 83.3 
X 5.8 3.4 12.3 1.6 76.9 
12 6.4 3.4 12.4 2.3 75.5 
2.t 65 3.6 12.7 2.7 74.5 

France 
I 0.1 4.1 7.9 0.5 87.4 
2 0.8 4.3 7.9 2.4 84.6 
.t 30 5.9 9.5 4.5 77.1 
8 3.5 6.3 11.7 5.1 73.4 
12 3.7 6.6 11.8 5.2 72.7 
2.t 3.9 6.7 11.8 5.2 72.4 

Germany 
1 10.4 0.2 5.5 1.3 82.6 
2 11.0 1.5 6.2 1.7 79.6 
.t 11 .1 3.4 9.9 2.6 73.0 
X 12.4 4.7 12.2 2.7 68.0 
12 13.2 5.0 12.4 2.9 66.5 
2-l 13.2 5.3 12.5 3.2 65.8 

Italy 
0.1 0.9 0.5 0.3 98.2 

2 1.9 1.4 7.7 0.3 88.7 
.t 1.9 1.9 7.6 0.9 87.7 
X 2.0 2.1 7.6 1 .1 87.2 
12 2.0 2.2 7.6 1.3 86.9 
2~ 2.1 2.2 7.7 1.3 86.7 

Japan 
I 6.2 0.0 5.8 0.5 87.5 
2 10.5 0.9 6.6 0.7 81.3 
.t 11.4 3.6 8.9 1 .1 75.0 
X 13.0 4.1 11.6 1.2 70.1 
12 13.1 4.1 12.2 1.2 69.4 
2.t 13.1 4.1 12.8 1.2 68.8 -
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Tabll' 7.11: Due to Shock ill BOP (Elld) 

................................................................ . ................. ........ ..............•••••••.••.•.••.... ...................... ......................... 

SkpS ER RY RM RP BOP 
( 1 ) (2) (3) (4) (5) «) ) 

\ IalaYSI:l 
0.1 0.7 2.5 2.0 947 

2 67 1.2 2.6 2.2 87.3 
4 8.9 1.3 3.8 2.1 83.9 
X 8.3 2.7 5.5 4.0 79.5 
12 8.6 3.3 5.5 4.3 78.3 
24 86 3.4 5.6 4.5 77.9 

;\Jdhcrlalllls 
1.9 2.3 5.9 0.6 89.3 

2 3.6 1.4 8.2 0.6 86.2 
4 2.5 3.3 10.1 0.3 83.8 
X 1.6 3.3 12.3 3.0 79.8 
11 2.0 3.7 15.4 6.4 72.5 
14 

SlIlgaporc 
I 0.0 2.6 8.7 4.3 84.4 
2 4.5 3.6 10.2 4.0 77.7 
4 57 3.9 14.6 7.3 68.5 
I( 6.5 4.5 15.9 8.5 64.6 
12 7.2 4.9 16.3 8.5 63.1 
24 7.5 5.1 16.9 8.5 62.0 

Switzerland 
I 6.8 0.7 0.8 0.6 91.1 
2 8.4 0.7 0.7 2.1 88.1 
4 8.2 0.9 1.2 5.0 84.7 
X 10.6 4.6 1.9 . 5.3 77.6 
12 10.8 4.8 2.5 5.4 76.5 
24 10.8 4.9 2.7 5.4 76.2 

UK 
I 3.6 0.0 5.9 0.9 89.6 
2 5.2 0.0 7.8 2.8 84.2 
4 10.0 1.1 8.8 4.2 75.9 
K 10.7 3.3 10.6 6.6 68.8 
12 11.7 3.8 12.8 7.5 64.2 
24 11.8 4.0 14.2 7.8 62.2 

USA 
I 8.3 0.3 7.6 0.7 83.1 
2 7.8 1.3 7.9 3.5 79.5 
4 12.9 2.4 8.5 10.2 66.0 
X 12.9 2.7 9.2 10.3 64.9 
11 12.9 2.8 11.2 10.3 62.8 
14 12.9 2.9 11.8 10.3 62.1 
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Tahle 7.12: Impulse Rl'SpOnSl's of BOP (\":\H II) 
Due to Shod.: in [I{ 

............. -.... .. -............. ..... -........ __ .... .......... - ........ .................. -. 
Stcps RER RY R1'.\ RP BOP 
(I) (2) (3) (.t) (5) «() ) 

Austral i:l 
() om; -0 O~~ -O.02S -o.OOy o.m~ 

2 0.010 O.OI() -0.00') -(1.003 0.00\ 
... (l.0\3 ().o3~ 0.015 -0.00\ 0.0]2 
S 0.016 -0.0 I.~ -0.0 Itl -O.O() \ 0.035 
12 ll.( HI \ ().O05 -0. ()().l o.oon -0.00\ 

2'" f).OO2 -(j(}02 -0002 (). non 0.002 

Belgillill 
o .05X -0.0 \4 -0.007 -O.OOS 0.02S 

2 O.05X o 00 I -().OO(, -0002 -().oo~ 

... O.OGO tl.{H}O 0.002 O.()(lO (I.O()3 

8 (l.OG] ().OO() 0000 0.001 O{)()~ 

12 O.()5X OO! H) 0.000 (1.001 0.00 I 
2,,\ O.OS6 0000 1l.()()(1 (l.OO I 0.000 

Canada 
(/.010 -0012 -O.OI() -I).om (J.(12S 

2 -0.006 Il 002 O.OOX -1l.(lO'" 0.021 
... -1).00'" (10117 o.oo~ -OO() I -D.()O] 

X 1l.(I06 -o.OOG -()I)()') -0.00 I o.Oo~ 

12 -0.001 0.002 O.OOJ O.()OI -0.003 
2,,\ 0.000 () noo 0.000 0.000 0.002 

France 
I o.o ... ? -OOH -(\.0 ... 7 (1.001 0.005 
2 0.009 -0.0 \3 -0.019 -0.005 0.016 
... 0.0 II -00 J J -0.021 -o.oo~ -0.02<) 
8 0.003 -0.007 -(l.(/(/4 -O.OO-l 0.00 J 
12 0.001 -o.tHn -(l.OO] -().om 0.001 
H 0.000 0.000 0.000 0.000 0.000 

Germany 
I -0.1l17 0.0\0 (l.1) 18 -(l.OO? ().OIG 
2 (l.OO I 0.002 -0.005 -0.00'" <l.(117 
4 (). (JOG -(l 002 -0.011 -().oo-t 0019 
8 -(l.\1()3 (l.OO] 0.002 -(J.(I02 0003 
12 0.(0) -{).OO2 -().oo-t -0.001 -O.OO-t 
24 0.001 -0.00 I 0.000 o .U()O -0 O() I 

Italy 
I -(1.00 ... -o.OO? -0.017 -0.002 O.02G 
2 -OO()4 (l.om 0.00'" -0.003 0.007 
4 (l.oD -0.007 -0.1l 12 -0.(0) -IU)()(j 
8 IUllll (l. (lOO -0.00 I -() 002 o ()O() 
12 -0.00 I (lOO I 0.000 -o.()() I 0.002 
24 0.000 tl(lOO o.O()O 0.000 0.00 I 

Japan 
1 o.oo-t -o.02() -O.o2~ -0. () 10 0.038 
2 0.010 -(J.() 10 -(1.015 -0.010 0.019 
... tJ.(112 -(l.(lO9 -(l.o07 -o.OOS 0.035 
){ 0.002 -(l. O(J] -0003 -(l.om 0.0"'0 
12 O.Ot) I -() 00 I -0 002 -(l.O() I 0.001 
2..\ O.llOO () (lOO () .O(l() (JO(JO (l.OOO 

Note: All variables .1fC expressed ill log first dlffcrcnce 
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Tahll' 7.12: Dul' to Shork ill ER ( Elld) 

-..................................... -....... -_ .... -................. -...... .................... . ..... .......... ... -_._- .................. 

Steps RER RY R:'.1 RP BOP 
( I) (2) (3) (-n (5) (6) 

;\ !ala\ sia 
0.014 -(). () J() -() 0 I X () () (l() ()()'iO 

') 0.110 I -().OO5 o 002 -O()()2 ()()20 

... -OOO~ (1005 O()IO (' OUI () ()().2 

~ 0.003 -0.002 -0 ()() 7 -{J(HII -0.0 \0 
12 (I (102 -0.001 -() 00 I -0 (J() I o 000 
24 () 00 I -0.00 I -() O() I -(J O() 1 0.000 

;-":etherlands 
O.()-B -() OS X -OOS2 -(l ()() 1 004'i 

2 (U'46 -OOSX -0 (41) -()O02 ().O41 
4 0.(41) -0 OS X -OOS2 -00()2 ().()52 
~ 0.051 -().OOX -(J.()44 -O.O()4 o. ()()() 
12 0.000 0_012 OO()X 0.00 I ().o IS 
24 o. ()Ot) (JOOO (}.OOO O.OO() 0000 

SlIlgaporc 
1 0.002 -0_007 -().002 -0.001 0.040 
2 () 000 -(1.00~ -O.OO~ -0.007 0.026 
4 o .()OO 0.000 0.012 0.002 0.016 
8 0.006 -0.007 -0.009 -0.003 0.002 
12 0.001 -0.006 -().OOX -0_005 0.010 
24 0.002 -0.002 -0.00 I -O.O() I 0.00 I 

S \\itzcrland 
1 0_001 -0.010 -0.013 -0.003 0.023 
2 0.006 (l_004 0.008 -0.001 0012 
4 0.009 O.{W2 0.000 -0002 0027 
8 0.010 0.002 -0.001 -0.004 0.012 
12 0.001 0.000 0.001 -0.002 0.000 
24 0.002 -0.001 -0()01 -0.001 0_000 

UK 
I 0.002 -0.056 -0026 -0_001 0.026 
2 0.009 -0.006 -0.001 0.000 0.021 
4 0.012 0.004 O.OIK -0.001 0.034 
8 0.013 -0.002 -0.008 -0001 0.015 
12 -0002 -0.005 -0_001 -0.001 0.009 
24 0.002 0.000 -0.002 0.000 0.001 

USA 
1 0.013 -0.016 -0.014 -0.004 0030 
2 0016 -0002 -0.005 -0.004 (Jon 
4 0.017 0.002 0.006 -0.001 0039 
8 0.002 -0.002 0000 -OJ)O I 0.020 
12 0_001 -0_001 0000 -0001 0.002 
24 0.000 0.000 0.000 0.000 (J.OOO 
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8 

POLICY Al\ALYSIS OF I:\DIA'S TRADE BALA;\'CE 
AND BALANCE OF PA Yi\IE:\TS 

8.1. I ntrod uction 

The policy analysis possesses an integr,t1 part of anv econllillic al1~t1vsls regarding a 

particular economic problem or issue [t pro\'ides an insight to the resL'archers or policy 

makers or tinancial institutions to assess an economic problem and undertake policy 

decisions Therefore, the present study makes an attempt to provide statistical 

information on India's trade balance and balance of payments The core analysis of the 

last t\VO chapters suggests that continuous devaluation or depreciation of India's Rupee 

plays a significant role in improving trade balance and balance of payments. In addition 

to this, other macroeconomic variables such as relative income, relative money supply 

and relative price are has signiticant role in adjusting to the disequilibrium in the trade 

balance and balance of payments Since the entire analysis of the present study centers 

around the issue of etTects of devaluation on trade balance and balance of payments, 

there is a need for policy analysis The policy analysis is carried out on the following 

Issues: 

• Do the general equilibrium equations used by the study to assess trade balance 

and balance of payments best fit to analyse the historical data of both the 

foreign accounts? 

• Does the certain percentage continuous devaluatiOn/depreciation of real and 

nominal exchange rate help to improve the trade balance and balance of 

payments') 

• Does the certain percentage discrete devaluation in 1991:3 help to improve the 

trade balance and balance of payments? 

In order to examine the above issues, the present study uses simulation method. 

It is a method used by the researchers, policy makers and financial institutions for a 

variety of reasons, including model testing and evaluation, historical policy analysis and 

forecasting. The simulated method has been applied for t\VO purposes in this studv 



Firstly. to e\'aluate the trade balance and balance of payments equation uS1l1g the 

historical data (ie, the sample period under study) and secondly, for policy analysis 

On the line of <1bo\'c two purposes. the simulated mcthod has been applied to the 

general trade balance and balance of payments equations of the study These equations 

are 

TB t = ao + Ct.1 RY t + az Rl\11 + C1.~ INBO t + Cl" INGC + Ct.:. REER t (S 1) 

TB t ' = ~(J + ~I RY t + ~:c Rrvl t + ~J INBO t + 0" INGC + 05 RP t -1- 0(, NEER\ (S2) 

BOPI = Ct.'o + Ct.'1 RY t -1- a':c Rivll + Ct.'~ REER\ (S3) 

BOPI' = ~'(J + ~'I RY t + W2 IUv1\ + ~'1 RP\ + ~'-I NEERI (S4) 

where, TBI , TBI' are real trade balance, BOPI and BOP\' are real balancc of payments, 

RYt is real relative income, RM t implies real relative money supply, INBOI refers to 

real budget deficit, INGCI is real government consumption, RPI refers to relative price 

level, REERI and NEER t implies real efTective and nominal effective exchange rates 

respectively. aj, ~j, a'j and ~'I are parameters. ao, ~(J, (j'() and Wo are constants. It may be 

noted that in the above four equations, TBI and BOPI are endogenous variables 

determined within the system. In the simulation process, these equations are estimated 

with the help of OLS method. Further, the equations are presumed to be linear and 

single-equation model. 

8.2. l\;Iodel Evaluation 

Since the basic objective of the simulation method is model evaluation, which is also 

the prime issue of the present study, it has to be analyzed first. The question here 

anses: How to evaluate or test the goodness of the modeP It may be familiar to 

everyone that, in the case of single equation regression model, there exists a set of 

statistical tests (R2
, F-test and t-test) that can be used to judge the significance (in a 

statistical sense) of the model and its individual estimated coefficients Even with these 

tests, however, the choice of whether to accept or reject a single-equation model, 

particularly in comparison with other single-equation models is not a straightforward 

task. In this situation, one must decide whether the structural specification of the 

model is reasonable and whether the estimated coefficients make any real sense. 
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Further. the model's e\'aluation must also depend on the purpose for \\hich the model is 

built 

In the simulation context; one of the best criteria to evaluate a ~imulatiol1 

model i~ to tit the endogenous variable by simulation In other words, one would expect 

the results of a historical simulation (i.e, a historical simulation through the estimation 

period) to match the behavior of the actual variable in the system lIenee, one way to 

test the performance of the model is to perform a historical simulation and examine how 

closely the endogenous variable tracKS its corresponding historical data series In this 

context. there is a need for some quantitative measure along \\ ith graphical analysis to 

examine how closely the simulated value of an endogenous variable is explaincd by its 

actual data series. The quantitati\'e measures that are most often uscd are called Root 

Mean Square Error (RMSE) and Percentage Root Mean Square Error (PRl\lSE) The 

RMSE and PRMSE for trade balance could be defined as: 

RMSE ofTB t = ~iJS7R. _ TH,): fr,ol 

PRMSE for TB, = ~ ±( STB, - TB, J~ 
fT (~I TB, 

Where, STB, is simulated vallie of trade balance, TB t implies actual value of trade 

balance and T = number of periods over which simulation has been carried out. In the 

present study, the period covers from 1976: 1 

to 20004 and hence, number of observations 

are 100 The first method explains the 

deviation of simulated variable from its actual 

time path and the second method states the 

deviation of the simulated variable from its 

actual time path but in percentage terms. The 

RMSE and PRMSE for balance of payments 

Table 8.1: Test Parameters of the 
Simulated Model 

I 
Variables RMSE PRMSE 

I TB t 0.123 0.045 
! 

TB t ' 0.122 0.044 

i BOP, 0.501 0.200 

I BOP,' 0.445 0.165 , 

could also be calculated by using the above two formulas. 

The robustness of the trade balance and balance of payments could be found 

from the \'alues of RMSE and PRMSE reported in Table 8.1. The results of these two 
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5tati5tics tL)f both trade balance and balance of payments indicate th~lt the error i5 

mirllll1ized III the case of former than the latter In case of trade balance, the \'alue of 

PRIVISE is less than one indicating the best fit nature of the Illodel for policy analysis 

In case of balance of payments the \'alue of PRi\lSE though not less than one but still 

shows 100\er \alue. which could be considered as best tit for policy analysis. 

The historical simulation of trade balance and balance of payments could also 

be evaluated looking at the Figures from 8 1 to 84 The simulated trade balance 

equation S 1 displa~'ed in Figure 8 1 shmvs that the simulated series seems to reproduce 

the general long run behaviour of the actual series, although short-run tluctuations in 

actual series are not reproduced well and some turni'1g points are missed altogether 

The major turning points are evidenced during the period horn 1980-85 and 1990-91 

The reason for the huge trade deticit during the first period may be due to the oil crisis 

at the beginning of 80's and in the second period due to the Gulf crisis and political 

instability. 

FI!;Jure ~1 Sim ulated Aggregate T sje Balance-

16 

l2 

20 

2' 

22 -+-~-.-.--~~~~----~~~--~~-r~--~~~~--~~-.--~~ 
70 00 02 Ie " 00 10 •• .6 •• 00 

~ACIU.I - - - - - $wnul.hd 

No/e: * hased 011 the equation: TH = my, RAf, INBD, JMj(', REER) 

The historical simulation for trade balance second equation 8.2 is explained III the 

Figure 8.2 A close look in Figure 82 shows that the simulated series is slightly 

explained better to the actual series as compare to the Figure 8 I. It implies that though 

both the trade balance equations are the best fit for the policy analysis, the second trade 

balance equation is better than first equation. 
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SOle: * hosed (ill Ihe .'qualioll: Tf~· IN)"' RJ/, I.\B[), iSCiC, iU', ,\FER) 

The historical simulation of model evaluation for balance of payments is 

illustrated in Figure R3 and Figure 8A In figure 8,3, it is found that the simulated 

balance of payments evidenced mixed results of overshooting and undershooting The 

overshooting is evidenced in 1976-77 and then followed by undershooting during the 

period from 1977 to 1980 The major overshooting of balance of payments persisted 

during 1987-94 Such an outcome of balance of payments may be due to the fact that 

exogenous variables in the equation are unable to explain large balance of payments 

resulting in higher error in their long run relationship, 

Figure 8~ Sim u!a~e<j 8a:dnce 01 Paym entsa 

5 C 

45 
Simulated 

40 

35 

30 

25 -

20 -

15 
76 78 eo 82 84 88 00 92 ". 98 00 

C-ActU" 
XOle: * hosee! on lhe eqll(1fiol1 HOP c rRr. R.\ f, R/:'FiO 

296 



Further, Figure 8:1 also slwws that there is a big trcnd brea\.; c\'idcllccd in the actual 

balance of payments series during 1990-()2 It Illa\ be due to the balance of payments 

crisis in earlv 90' s In fact. the tigure sho\\ s that the silllulated ~eries follows the 

pattern of actual series in the long run Hm\e\cr, it docs not match the actual behavior 

of the balance of payments in the short run In spite of such outcome of simulated 

balance of payments, the modd still possesses rele\ance due to the small value of Root 

Mean Square Error, which is reported in Table 8 I 

The simulation results of balance of payments equation 8 2 and equation 8.3 

establish a similar beh,l\ior of BOPs (Figure 8 3 and 84). Nevertheless, the analysis 

from the error of deviation between the actual series and simulated series indicates that 

there is a deviation in Figure 84 as compared to the Figure 8 3. The reason may be due 

to the inclusion of nominal exchange rate variable and relative price variable in the 

equation. 

FIgure 84 Sim ulated oa!.clnce at Pa~m ents· 
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The discussion of historical simulation of trade balance and balance of payments for 

model evaluation suggest that the simulated series of trade balance explained better its 

historical data series than balance of payments. Indeed, both the equations of trade 

balance and balance of payments could be considered as best fit for the policy analysis 
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S.3. Policy Analysis 

Since the objecti\'e of the present stl1d~' is centered on the enccts of de\(\luation either 

in terms of continuous or discrete on trade balance and the balance of payments, an 

analysis is carried out to observe the IllO\'cment of both the accounts due to certain 

percentage changes of exchange rate. This has been done in order to capture the 

etTects of both IWlllinal and real de\aluation on trade balance and balance of 

payments. 
~ ----~ - -- -------_ .. ----, , 

Figure 8.5: Simulated Aggregate Trade Balance" 
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H.Fl:R semIs by 15% in the /rillle halance equation (H.1} 

It also important to note that in order to provide a better policy insight, both the form 

of devaluation is examined by considering both continuous and discrete situations. A 

continuous devaluation or depreciation is observed by changing a certain percentage 

of original data series of both nominal and real exchange rate series. Whereas, a 

discrete devaluation is being worked out by changing a certain percentage of original 

exchange rate series only in 1991.03. 

Confirming the best tit of the trade balance and balance of payments equations, 

the simulation method has been once again carried out for policy analysis In this 

context, in order to determine the efTect of devaluation, the simulated series of both the 

accounts is obtained by increasing the coeflicients of exchange rate variable by keeping 

constant all other variables in the equation. It is important to note that both the REER 

and NEER series are being depreciated by 15 percent for simulation analysis. This 
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percentage may' be considercd as reasonable aIlwllnt for si1l1ulatil1n and It i~ applied in 

case of both continous and discrete devaluation 

In case of continuous devaluation, the main task uf simulation analysis is to 

observe the structural shifting of trade balance and balance of payments series due to 15 

percent change of cxchange rate The simulation resuits of trade balance fur 15 percent 

continuous de\aluation of real etfecti\'e exchange rate (REER) is illustrated in Figure 

8.5 It IS found from the Figure 8 5 that there is an up\vard shift in trade balance due to 

depreciation of REER series. It implies that continous devaluation helped to improve 

the trade balance over the sample period Further, the etfectiveness of exchange rate on 

trade balance is more feasible in the early part of 80's and later part of 80's It supports 

the exchange rate policy led by the movements of India's trade balance. The simulation 

results also support that there \\as major boom of India's exports due to 30 percent 

depreciation of exchange rate of Rupee against major currencies during the later part of 

80's. Such an unprecedented gain in export front led to the improvement of India's 

trade balance during that period 

The effectiveness of nominal devaluation on trade balance is evident in Figure 

8.6. The simulation results of 15 percent continous devaluation of NEER show that 

there is improvement of trade balance in comparison to the actual series. It suggests 

Figure 8,6: Simulated Aggregate Trade Balance· I 
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that nominal dc\'aillation is alsll ctfecti\C likc the real de\'aluation in imprming India's 

trade balance, Similar to the results of real de\'aluation, the nominal dc\'aillation is alsll 

more etfecti\'t: in early SO's and Iatt.?r part of SO's It implies that exchangc rate plays a 

signiticant role in imprm'ing India' s trade balancc as is c\'idcnt from thc results of IS 

pcrccnt change of both nominal and real exchange rates It is important to note that 

both REER and :\EER are represcnted only for 13 countrics-based indices, Therefore, 

the results may be considered as partial sulution to the ll1u\'cmcnt of India's overall 

trade balance 

In case of discrete dcvaluation. the ~imulation of a model IS \\'orked out \\ith 

the assumption that the authorities wish to achieve a c;?rtain dcgree of imprm'cmcnt on 

trade balance and balance of payments by devaluating a certain percentage of real 

exchange rate or nominal exchange rate, This kind of exercise operated when an 

economy confronted a severe crisis either in the trade balance or in the balance of 

payments It is well known that India's economy had severe trade balance and balance 

of payments crisis in early 90's, In order to impro\e hath the accounts, the central 

authority devalued Rupee by 1 S percent against major currencies in 1991, In order to 

find out the etTect of a discrete devaluation on trade balance, a simulation exercise has 

been carried out by devaluating both nominal and real exchange rates at 15 percent in 

1991:3, The prime objective here is to find out how much percentage of trade balance 

and balance of payments improve with 15 percent devaluation of both real and nominal 

exchange rates, 

The discrete real devaluation of exchange rate and its effect on trade balance is 

illustrated in Figure 8,7, The original data series of trade balance evidenced that it has 

dow'nward movement in 19913, \vhich is indicating a deticit in trade balance The 

simulation is worked out with 15 percent devaluation of REER series in 19913 The 

simulated trade balance (STB) series in Figure 8,7 indicates that there is an 

i mpro\'cment of trade balance in 1991: 3, It accounts to 3.38 percent increase of trade 

balance to its original value in the same year. This result suggests that real devaluation 

of Indian Rupee helps the improvement of trade balance, It could be noted that the 

percentage of improvement of trade balance depends upon the extcnt of crisis in the 

trade balance and also the decision of the central authorities. The targeted trade 
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balance accordingly need~ the percentage de\'aluation of exchange I ate In this reg~lId. 

the matter remains in the hands of policy <lutlwritics to under ta\..;e Ihliicy decision 
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The simulation result of discrete devaluation of nominal exchange rate is explained in 

Figure 8.8. It is found that nominal devaluation is not much effective as compare to real 
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period The higher inflation effect outweighs the effect of nominal devaluation. As a 

result, it reduces the effectiveness of nominal devaluation to improve trade balance. 
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The dlects of continuous de\'aluation of real and nominal e\:change rates on 

balance of payments are explained by the ~illllliation re~llib. \\ hlch are illustrated in 

Figure 8.9 and Figure 810 respectively In case of real exchange rate devaluation, the 

result shO\vs that there has been a major trend break in the l1riginal BOP series during 

1990-92 It suggests t hat India's balance of pavment shad se\'ere cri sis in earlv 90' s due 

to Gulf crisis. political Instability and macroeconomic policy mislllanagement :\ 15 

percent continuous de\'aluation of REER series demonstrates that there is impro\'(:ment 

of balance of payments. \\hich is evident from the simulated balance of payments 

(SBOP) series In other words, there is an up"v'ard movement of balance of payments 

following 15 percent reduction in value of REER series The reduction of real series 

explains nothing but the depreciation of real etTective e\:change rate 
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There is an improvement of BOP due to change in the continuous devaluation 

of nominal effective exchange rate (Figure 8.10) It is important to note that the extent 

of improvement of BOP due a 15 percent continuos devaluation of NEER is less as 

compared to the continuous devaluation of real effective exchange rate (REER). In 

overall, the continuous devaluation of real and nominal etTective exchange rates 

evidenced improvement of India's balance of payments during the period under study. 

Hence, it could be suggested that exchange rate is an important instrument in handling 

the crisis in the trade balance and balance of payments. 
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In order to prmide information regarding the etrects of discretc dc\aluation on 

balance of payments, a simulati,)!1 process is experimented and the results are illmtrated 

in Figure 8 II and Figure S 12 It could be found from Figure S 11 that there is 

imprO\'ement of balance of payments in 1991'3 as e\'idcnced tiolll the simulated 

balance of payments (SBOP) series due to 15 percent discrete devaluation It accounts 

to 4066 percent increase of balance of payments from its original \'aluc in the sallle 

year. Such an outcome supports the actual scenario of balance of payments after 
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India went down for 18 percent devaluation of its Rupee in July 1991. It could be 

evident that there was an improvement of balance of payments after devaluation of 

Rupee However, it could not be exactly suggested that such an improvement of 

balance of payments was only due to devaluation, There were also a number of other 

policies implemented during the crisis period. Indeed, the simulation results suggest 

that discrete devaluation of real exchange rate helps in the improvement of balance of 

payments. Similar results also are found in the case of discrete nominal devaluation 

illustrated in Figure 8. 12. The figure shows that there is an improvement of balance of 

payments in 1991:3 following 15 percent devaluation of nominal exchange rate series. 

It is evident from the simulated balance of payments (SBOP) series that the balance of 

payments improved at 7.279 percent to its original value in 1991:3. It implies that 
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discrete nominal devaluation IS more ctTecti\'e as compare to real devaluation to 

improve balance of payments. 
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The above policy analysis of trade balance and balance of payments suggest 

that both continous and discrete form of devaluation are effective for the improvement 

of trade balance and balance of payments. Indeed, the degree of effectiveness of 

nominal and real devaluation varies from one situation to another The above analysis 

could be considered as illustrative for the policy analysis, The tinal policy depends 

upon the extent of crisis situation and decision of the central authorities. As discussed 
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earlier, the percentage of de\'aluation depends lIpon the wish of the central authorities to 

achieve targeted amount of trade balance and balancc of payments Further, the 

percentage of devaluation has been calculated looking at thL' ecnnoillic :::;cenario of other 

Illacroeconomic fundamentals In O\'crall, this e:-:ercise could only sugge:::;t that 

devaluation of exchange rate can be c()n~idered as a pertinent policy tool in improving 

India's trade balance and balance of payments, 
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The main objecti\'e of this study is to assess efTects of devaluation on trade balance and the 

balance of payments. In this context, the study de\'e\oped a general frame\\mk for analysis 

of the effects of de\'aluation on trade balance and the balance of payments based on the 

theoretical foundations The main findings of the present could be summarized in the 

follmving manner: 

9.1. Trend Analysis 

In order to have a bird's eye view on the effects of 1991 currency devaluation of the Indian 

Rupee on the trade balance (1'8) and the balance of payments (BOP). the preliminary 

empirical analysis of the present study evaluates the structural transformation of these two 

foreign accounts during the pre- and post-devaluation period. Further, the study also 

analyzed the trend pattern of various components of TB and BOP such as exports, imports, 

invisible account, current account and capital account. In this context, the present study 

examines it on the line of mean test and trend break test using Perron (1989) exogenous 

and Perron (1997) endogenous techniques. The study derives the following inferences 

from the trend analysis: 

• Since a lot of policy changes have taken place during the post-devaluation period 

and also even before devaluation and all components of the balance of payments 

follow an uneven path, the study examines the time series properties of all 

components of BOP using unit root tests. The results of unit root evidence that four 

series namely exports, imports, trade balance and the invisible account are non­

stationary, whereas other series such as current account, capital account and the 

balance of payments are stationary Hence, it is suggested that mean test IS 

appropriate for stationary series and trend break tests of Perron (1989, 1997) IS 

appropriate for non-stationary series. 

• The mean test of balance of payments confirmed the improvement of balance of 

payments from pre-devaluation period to post-devaluation period. It accounts on an 

average US S 4116 million during the post-devaluation period (1991-92 to 1999-00) 



as compared tll LS S -IO-i million during the pre-de\aluation perilld (1')](1-77 tll 

I ()l)()_91) This il11pro\'ell1ent of balance of payments of pre- and pllst-de\aluation 

periods is signiticant at I per cent signiticance level 

• The mean test in case llr trade balance also suggests that the increase l)f trade 

baLlIlce deticits from liS S 6070 ll1illillll in the pre-de\aluation period to US S 

10375 million in the post-de\'aluation period is statistically signiticant at 5 per cent 

1e\l~1 This result is also supported by the Perron (1989) e:\ogenous trend break test, 

\\here a break point of TB is e\'idcnced in 199103 However. Perron (1997) 

endogenous break test e\idenced a break point of TB in 19() 102 

• The preliminary tindings of TB and BOP suggest that both the accounts have 

improved aner the 1991 currency devaluation, However, this conclusion provides 

only partial solution to the problem related to the impact of devaluation on trade 

balance and balance of payments Since India followed a number of policy 

measures in external sector and also other sectors of the economy aner the Rupee 

devaluation, there is a need for a rigorous empirical exercise in order to know the 

e:\act etfect of devaluation on TB and BOP 

9.2. Determinants of TB and BOP 

In the determinant analysis, the objective of the study is tirstly to distinguish the impact of 

continuous devaluation or depreciation than the discrete devaluation on trade balance and 

the balance of payments and secondly to identify the signiticant impact of variables of 

devaluation based on the theoretical and empirical literatures, The variables for trade 

balance are relative real income, relative real money supply, India's real government 

consumption, real government budget deficit, relative price level, real and nominal 

etTective exchange rates and dummy binary for devaluation In case of balance of 

payments, variables selected are relative real income. relative real money supply, relative 

price level, real and nominal effective e:\change rates and dummy variable for discrete 

devaluation The study derives following conclusion from the aggregate and bilateral 

analysis orTB and BOP: 
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9.2. I. ,·1'::'::"1''::1111' 1_('\'e1,·IIIII~r,i., 

• 111 the aggregate allalvsis, the study tinds that the dummv binary for discrete 

devaluation does not shlm allY statistical signiticance in case of TH. hO\\ever, it is 

signiticant in case of BOP 

• 111 cOlltrast to the result of discrete de\'aluation, the continuous 

devaluation/depreciation measured III terllls of REER and NEER sho\\' the 

improvement of both the accollllts The coeflicient of REER shows a negati\'e (ie, 

-4 8) 7) \alue carrying the expected sign It implies that a I per cent depreciation of 

real etfective exchange rate produces 4837 per cent increase of trade balance. On 

the other hand, nominal etfective e'.:change r,lte {NEER) shows that I per cent 

depreciation of NEER produces 5 155 per cl~nt improvement of tl ade balance 

Further, it is evident that the etfect of nominal exchange rate on trade balance is 

higher than real exchange rate The reason may be due to the fact that real exchange 

rate considers the intlation differential between the countries. Nevertheless, the 

result of exchange rate could also be substantIated in the Indian context, where in 

most of the years the value of Rupee has been depreciating in real term (see RB I 

bulletin, 2000) The results of the study support the findings of Bahmani-Oskooee 

(1986, 1995). In the case of BOP, both REER and NEER also playa decisive role 

in improving the account The coetTtcient of REER and NEER is -1.826 and -2.220 

respectively. 

• The results of trade balance show that RP is statistically insignificant, whereas, 

NEER is significant at I per cent level with correct sign (i.e, negative) It implies 

that Orcutt condition is not feasible in the case of India's trade balance The Orcutt 

condition also does not hold in case of BOP, as the RP variable IS statistically 

insignificant. 

• Further, in case of aggregate analysis, the study finds that variables such as R Y, 

RM, and INBD possess expected sign and are statistically significant The variable 

R Y accounts to I per cent change and results in 0634 per cent deterioration of trade 

balance. In contrast to the income variable, the money supply variable shO\vs a 

positive relationship with trade balance. The coet1icient of RM is 0.551, which 

suggests that a I per cellt change of relative real money supply improves trade 
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balance by 0 551 per cent. It supports the theoretical proposition that if a real 

balance elfect holds, an increase of domcstic money supply will result in 

improvement of trade balance There is also e\·idencc of e:--:pcctcd output 011 India's 

real budget deficit and real etrecti\L' e"challge rate. ,\s expected, the coetlicient of 

India's budget deticit is found to be negativc and statistically significant indicating a 

negative impact on the trade balance The cod1icient \alue of budget deticit is 

-0.065, which e:--:plains for a I per cent Increase of budget deticit leading to a 

decline of tradc balance by 0.065 per cent. 

9.2.2. Bilateral Lel'e/ AlIlIlysis 

• Concerning the effect of discrete de\'aluation expressed in terms of dummy binary, 

the result does not produce a very positive outcome, as it is statistically significant 

with expected sign (ie., positive) only in the case of 6 out of 13 countries. It 

includes countries such as Australia, France, Germany, Switzerland, UK and USA. 

It is important to note that the dummy variable is not significant in any of the 

developing countries such as Malaysia and Singapore as both are competitors to 

India in the international market. In case of ROP, it is found that the dummy 

variable is statistically significant with expected sign (ie., positive) in the case of 

Belgium, Canada, France, Germany, Italy, Japan, Netherlands, UK and USA. 

• As far as the impact of real exchange rate on trade balance is concerned, it is found 

that the said variable is statistically significant with correct sign in case of 10 

countries. It includes countries such as Australia, Belgium, France, Germany, Italy, 

Japan, Netherlands, Switzerland, UK and USA. It implies that a depreciation of real 

exchange rate plays a significant role in improving India's bilateral trade flows with 

most of its trading partners. The nominal exchange rate (ER) was also found to be 

significant in the case of nine countries such as Australia, France, Germany, Japan, 

Netherlands, Singapore, Switzerland, UK and USA. The findings of the study 

support the results of Bahmani-Oskooee (1986). Similar to the case of aggregate 

balance of payments, RER and ER could be considered as important determinants of 

balance of payments. The variable RER is significant with expected sign (ie, 

positive) in case of 9 countries such as Australia, Canada, France, Germany, Italy, 
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Japan, S\\itzcrlaIllL L;K and L:S.\. On the nthcr l1an(1. ER IS statistically signiticant 

with positive sign in case of ~ out of 13 countl ies. It includes countries such as 

Australia. Canada. France, German~.,', Japan, i':dhl'riands, L'K and L'SA 

• The results of exchange rate and relati\'e price suggest that both have same 

relationship \\ith trade balance at dinerent degree in the case of 7 countries. It 

includes countries such as France, Germany, Japan, i\etherlands. Singapore, 

Switzerland and UK. Hence, it could be concluded that Orcutt condition is feasible 

in the case of most of India's trading partners It suggests that along with exchange 

rate, relati\'e price Ie\'el also plays a vital roll: for the improvement of trade balance 

Such an outcome contradicts the tindings in the case of aggregate analysis, where it 

was evident that Orcutt condition does not hold \vell for the trade balance of India 

However, this condition does hold in the case of BOP, as both the variables indeed 

possess same sign in case of only five countries such as Australia, Canada, France, 

UK and USA 

• The results of trade balance !()r 13 countries without devaluation demonstrate that 

the variables such as R Y and Ri,,1 are most significant macro variables that influence 

bilateral trade balance between India and its I., trading partners These two 

variables are also considered important determinants of BOP, as they are significant 

in the case of majority of the countries. In case of TB, the R Y is found 'statistically 

significant with negative sign in case of 7 out of 13 countries It includes countries 

such as Australia, Belgium, Canada, France, Japan, Switzerland and USA It 

supports the findings of Bahmani-Oskoee (1986), Dhanajayan et aI, (1995) and 

Upadhayaya et aI, (1998) On the other hand, RM shows statistical significance in 

case of 8 out of 13 countries such as Australia, France, Germany, Italy, Japan, 

Singapore, Netherlands and UK. As far as other variables are concerned such as 

INBD and lNGC, it is found that both are statistically significant with expected sign 

(i.e, negative) in case of few countries. The results show that lNBD is significant 

with correct sign in case of Australia, Germany, Netherlands and Malaysia. 

Similarly, in the case of Australia, Italy, Singapore, UK and USA, INGC is 

statistically significant. It implies that though these two factors' overall 

:1I () 



performance is not encouraglllg, the\, plav a \Tr\ Illlpmtallt role as far as specitic 

countries are concerned. 

• The above tindings of the study suggest that some of the \·ariabks identilied 

theoretically played an important role in adJusting the dis-equilibrium in the trade 

balance and balance of payments This preliminary exercise has helped LIS to carry 

Ollt further analysis using the a(l\anced time series techniques. The reason being 

that the variables identified in determinants analysis Illay not be found significant 

after checking their time series properties Nevertheless, the present analysis has 

clearly distinguished the diff'crence In impact of discrete and contllllloliS 

devaluation/depreciation of exchange rate or: trade balance and balance of 

payments, \vhich was lacking in the empirical literatures 

9.3. Effects of Devaluation on TB and BOP 

The existing theoretical propositions on trade balance and balance of payments are 

examined using the Johansen's ma:-':IIl1Um likelihood cointegration method. The main 

findings of the study could be summanzed as below: 

9.3.1. Aggregate Level allalysis 

• The results of unit root show that in the log levels of the series, the null hypothesis 

of unit root cannot be rejected even at 10 per cent level except in the case of India's 

budget deficit (lNBO), which is found to be stationary However, the null 

hypothesis of the unit root is rejected for all the variables in their log first difference 

and hence concluded that TB, BOP, R Y, RM, INGC, RP, NEER and REER are 

found to be integrated \vith order 1. 

• Confirming the stationarity of variables, the results of cointegration show that 

variables in the TB and BOP system are cointegrated as there is presence of single 

co-integrating vector in each system. 

• The results of trade balance analysis illustrate a robust conclusion in respect to the 

effects of nominal and real devaluation on the trade balance. The results of 

exchange rate suggest that both real effective and nominal effective exchange rates 

playa decisive role in the improvement of trade balance. Similarly, in the case of 
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BOP, the results illustrate th~1t both nominal and real ct1ccti\t: e~(hangc rate I)L)SSC~ 

e~pectecl sign (negative) according to the theor\' 

• The issue of relati\'e price and e~change rate at1cct track babnce at different degree. 

as stated by Orcutt (I C)50), holds \\ell In the case of buth TB and BOP 

Theoretically, it has been pointed uut that the etkct of nominal devaluation on trade 

balance dissipates over t he period due to devaluation itself generating higher 

intlation in the econom\'. ,-\n increase of intlation has appreciated the \alue of 

domestic currency in terms of ti.,reign currency, :\s a result an initial increase of 

exports clue to devaluation \\as reduced later on and the trade balance baCKed to Its 

original position How'ever, the present study finds that both exchange rate and 

relative price level affect favorably to TB and BOP. 

• The study finds that R Y and INGC are signiticant determinants to influence TB In 

the long run, The result of R Y indicates that it is negatively related to the trade 

balance, which satisfies theoretical justification, The INGC also produces expected 

sign (negative) according to the theoretical analysis As t:lr as R!v1 is concerned, it 

does not produce expected results according to the mechanism of monetary 

approach It shows positive sign, which contradicts the theoretical justification In 

the case of balance of payments, the present study also tinds expected results for 

both relative real income and relative real money supply 

9,3.2. Bilateral Lel'e1 AnllIY.'li.\· 

• The study did not find any co-integrating vectors III the case of Malaysia and 

Netherlands, It suggests that the variables in the case of these two countries may 

have erratic behavior over the long period, Hence, there is absence of co-movement 

among the variables in the long run 

• Similar to the case of aggregate analysis, the present study also finds a robust 

conclusion in the case of exchange rate, The results of exchange rate show that both 

bilateral RER and ER have positive sign in case of majority of the countries to 

improve TB and BOP in the long rlln Hence, the results support the arguments of 

both classical and neo-classical economists that these have improved the trade 
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balance in the long run In this respecL the present stud\' SllpportS the tindings l)f 

Rose and \' ellen ( 19S9) :llld ~achane et al , ( 1<)96) 

• Similar to the case of aggregate trade balance analysis, the (hClltt cl)J1(\ition huld~ 

for <) out of II countries The countries arc Australia, I3elgiul11, Canada, Germany, 

Italy, Japan, S\\itzerland, UK and L'S,\ Ilo\\e\cr, in the case of BOP, thiS 

condition is not feasible as it holds good for only -lout of 10 countries It Includes 

countries such as Germany, Japan, j\;etherlands and Switzerland 

• The results of other \'ariables such as R'{ and R~1 playa signiticant role in 

intluencing bilateral trade in the case of most of the countries It could be noted that 

the sign of these significant variables differ from country to country The RY is 

significant for 8 out of II countries such as Australia, Canada, France, Germany, 

Italy, Japan, Singapore and Switzerland On the other hand, R\'I is signitlcant III the 

case of 6 out of II countries, It includes countries such as Australia, Canada, 

France, Germany, Italy and Singapore, In respect to INGC, it is found significant 

only for France, Germany, Japan, UK and USA The validity of go\'ernment 

consumption in case of these five countries could be due to Indian government 

importing more capital equipment from these countries to build-up its defence 

sector. In case of balance of payments, the variables such as R Y and R.J\'1 also 

intluence BOP in the long run, The result of R Y shows that It IS significant for 5 

out of 10 countries such as Canada, France, Japan, Singapore and UK On the other 

hand, Rl\J is signiticant for 8 out of 10 countries, These are Australia, Canada, 

France, Netherlands, Singapore, Switzerland, UK and USA It suggests that the 

tlow of capital in the international market especially after 80's emerged as the single 

crucial factor influencing the external sector in India, Further, the results suggest 

that TB of India is not only influenced by exchange rate but also by the other 

macroeconomic variables, Hence, on the line of argument made by i\JiJes (1979), 

Bahmani-Oskooee (1986, 1991), the present study suggests that the impact of 

devaluation on T8 is necessary for a suitable macroeconomic policy adjustment. 

However, the present study is not able to suggest any policy strategy in case of 

balance of payments due to it failure to tind any support of short run adjustment of 

variables to it 
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9.4. Dynamic Relationship of Exchange Rate with TB and BOP 

In order to knO\v the dynamic relationship among the \'ariables in the T13 and BOP 

systems, the study uses an unrestricted reduced form of \',\R methodulogy This 

methodology IS preferred from other statistical methods C\'l?n including the cuilltegration 

analysis because there are no ({ pri(JI'/ structural constraints \)11 the Illodel III the present 

study, \',-\R al10ws us to examine the et1't:cts of the exchange rate changes on the \ariables 

in the model other than trade balance and balance of payments within a simultaneous 

frame\vork The V AR methodology also possesses importance in order to verit\' whether 

to reject or accept the hypothesis of cointegration among the variables Indeed, the analysis 

of effects of devaluation on TB and BOP in a VAR hlllle\\ork has not been explored in 

the Indian literature, \vhich may fuItil1 the existing research gap The main tindings of 

V AR analysis could be summarized below. 

9.4.1. Aggregate Lel'eI Analysis 

• The results of aggregate TB suggest that real and nominal devaluation play a 

decisive role in improving India's trade balance It can be seen from the variance 

decomposition of TB and impulse responses analy-,;, s of REER and NEER that trade 

balance initially deteriorates and improves after 4th-quarter time horizon, which 

supports the J-curve phenomena, It implies that trade balance of India improves 

only in the long run due to the inelastic nature of India's traditional exports to cope 

up with new price set up by devaluation in the short run The tindings of V AR 

analysis support the findings in cointegration analysis that trade balance improve in 

the long run following devaluation, It could be noted that the above tindings on the 

effect of real and nominal exchange rates on trade balance support the tindings of 

Nachane et aI., (1996), In fact, Nachane et al. derived this conclusion in the case of 

bilateral analysis, In contrast to TB, the BOP results show' that J-curve kind of 

effect is not feasible since it improves immediately after the nominal and real 

devaluation, It may be due to the fact that BOP is more regulated through monetary 

transaction among the countries not much by visible goods transaction, 

• As far as the relevance of Orcutt condition is concerned. there is evidence of relative 

price and nominal exchange rate influence on trade balance at different degrees 
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The re~ults of trade balalKe \arianee decompo~ition pr,)\ide e\'idence that the efrect 

l)1' nominal e:\change rate i~ quite higher than the "neet uf relati\'e price 1e\',,1 

Similar to the case of 1'8, the result of BOP sllggl'~t an evicknce ,)t Orcutt 

condition, "here the degree at \\hich 0JEER afrects BOP i5 hi!.!her than the price 

level It suggests the imp()rt(lnce nf !luminal de\',till<lliun and could be c()n~idl'red as 

a handy in5trument to adjust the di~equilibrium in the 1301> 

• The results of dynamic relation5hlp among the \ariable~ such as relatin: real 

income, relative real money supply, India' s real gOH?rt1mcnt consumption and 

budget deficit real and nominal e:\change rate suggest that e:\cept India's real 

budget deficit. all other \'ariables are influenced either by real or nomin,ti c:\change 

rate However, it is evident that the causation does not run the other way around It 

implies that exchange rate not only influences the trade balance but also influences 

other macroeconomic vartables, It suggests that the changes 111 other 

macroeconomic variables are taking place due to continuous devaluation and there 

should be proper macroeconollllC policy management in order to achieve maximum 

gain from the devaluation, Hence, the present study argues in the line of Edwards 

(1989) and Bahmani-Oskooee (1986) that devaluation to improve trade balance 

should be accompanied With other macroeconomic policies Similar to the case of 

TB, the results of BOP found that the causation runs from both REER and NEER to 

other macroeconomic variables such as R Y and RJ\l and not the other way round, 

It implies the independent characteristic of exchange rate policy in India to regulate 

the external sector. 

• The impact of other variables such as RY, RM, INGC, INBD on TB do not show 

the expected results as \vas evinced from the cointegration analysis In 

cointegration analysis it was found that RY and INGC are important factors that 

influence TB in the long run However, the V AR analysis suggests that TB is 

influenced by its past value and also by the exchange rate variables Similar kinds 

of results were also found III the case of aggregate balance of payments 
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9. -I.:: IWtI(L'ftl/ 1.('1'('/ .,1 /It1/y,\i,\ 

• Ihe hilateral results of trade halance suggest that both RFR and ER pIa\' a \ital role 

111 Ill1prc1\ll1g trade halance ()f India \\Ith ll10st of ib trading partners, \\111\.'11 IS a 

rohust rl'~ult as the ~tud\' e"pected The \',lfiance decompositil1n results of TB 

shu\\ s that fur all 1-' cOllnt ries, T8 itself accollnts for a higher percentage oUorecast 

ecror \ariance in TB. at both short and long forecast 11OrlZ0l1S Further, it shows 

that in cOll1parison to other factors il1 the vector autoregressi\'e system, RER and ER 

signiticantly explain the nw\cments of trade balance 111 case of S Ollt of 1-' countries 

such as Belgium, France, Germany, Japan, Netherlands, S\\itzerland, CK and USA 

In case of balance of payments, it is found that BOP is influenced by Its 0\\ 11 lag 

values and also by real exchange rate (RER) and nominal exchange rate (ER) The 

results indicate that both the exchange rates influence the balance of payments tl)r 7 

countries It includes countries such as Australia, 8elgium, Germany, Japan, 

Switzerland, UK and USA 

• As t:1r as the issue of short run and long run impact of devaluation on TB is 

concerned, it is evident that in case of countries such as Australia, Belgium, France, 

Germany, Italy, Japan, Netherlands, Switzerland, UK and USA, the trade balance 

initially declined due to devaluation/depreciation of RER or ER and improved after 

4th quarter time horizon, It suggests the evidence of J-curvc hypothesis in context of 

these countries The trade balance in case Df the other three countries such as 

Canada, Malaysia and Singapore shows improvement immediately after 

devaluation, which contradicts the theoretical arguments, Further, tl~ese results 

support the tindings of cointegration analysis in all countries except Canada 

Similar to the case of TB, the results of BOP also suggcst that except Germany, in 

all other countries such Australia, Belgium, Germany, Japan, Switzerland, UK and 

USA, balance of payments initially has deteriorated follo\ving devaluation and then 

improved after 4th quarter time horizon It, further, stresses the validity of J- curve 

hypothesis in case of balance of payments, 

• In respect to the Orcutt condition, it is found that the percentage explanation of 

relative price and nominal exchange rate to error variancc forecast of real trade 

balance ditTers in case of all 13 countries It is in the case of 9 countries, \vhere the 



percentage of e:\change rate to error \ari~\l1ce of trade baLlI1ce is higher than the 

relati\e price changes It includes countries such as IklglLlI11, Canada, France. 

German\". Japan. Netherlands, S\vitzerland, l:K and L'S.·\ III case of BOP. it IS 

found that nominal e:\change rate Intluences balance l)f payments at higher 

percentage than relati\'e price le\·e1 ill the case of I lout llf 13 countries The 

opposite results are found only in the case of 2 countries such as France and 

Singapore. 

• The results in case of T8 also indicates that real e:\change rate plays a slgniticant 

role in intluencing other macroeconomic \ariables such as R Y. R:\'I, INBD and 

INGC, which in-turn plays an intermediate role tor devaluation to improve the trade 

balance. HO\vever, the absence of etlects of these factors on trade balance indicates 

that exchange rate plays a direct role in influencing trade balance As far as other 

variables are concerned, the above analysis contradicts the tindings of co integration 

analysis that R Y is an important determinant of trade flow in case of most of the 

countries. However, in case of BOP, Rt\1 plays an important role to influence 

India's balance of payments. It explains a higher percentage to the error variance 

decomposition of balance of payments in the long horizon It possesses impol1ance 

in case of 9 out of 13 countries such as Australia, Canada, France, Germany, Japan, 

Netherlands, Singapore, UK and USA This result suggests that India's balance of 

payment may also be intluenced by the flow of money in the international markets. 

It makes relevance in the present context, \vhere capital inflo\',' to India dominates 

its transaction in the international market. 

• Overall, both the cointegration and V AR analysis suggest that nominal devaluation 

of exchange rate and relative real money supply continue to be important factors to 

intluence India's trade balance and balance of payments. 

9.5. Policy Suggestions 

The empirical analysis of the study suggests that devaluation of real and nominal exchange 

rate of Rupee plays a signiticant role in improving both the trade balance and balance of 

payments. In addition to this, the study also tinds that other macroeconomic variables such 
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as relati\e real income and relati\e real nlOncv ~lIppl~, playa decisi\l' role in adjusting 

di~eql1i1ibriul1l in the TB and BOP 

Policy suggestions could be suggested from thi~ ~tudy \\ ith the help of 

simulation results. In order to determine the dfects of de\aluation, the slllllliated series of 

both the TB and BOP account has been estimated by increasing the coellicient of exchange 

\ariables (i e , REER and :\EER) and keeping other \ariables in the equation Cllllstant. It 

is important to note that both NEER and REER series are being depreciated b\' I:' percent 

for ~illlulation analvsis In cast' of continuous de\aluationidepreciation, the study tinds 

that a I:' percent depreciation of both REER and NEER results in an upward shiti in the 

trade balance and balance of payments series implying the imprm·ement of both the 

foreign accounts. 

In case of discrete devaluation in 199103, the study tinds that a I:') percent 

depreciation of REER results in 1.38 percent improvement of trade balance On the other 

hand, a 15 percent depreciation of NEER results in 1.023 percent improvement of trade 

balance. Similarly, the study in the case of balance of payments found that a 15 percent 

depreciation of REER suggests a 4.006 percent improvement of balance of payments 

whereas, the balance of payments improve over a higher percentage (7.279) due to 15 

percent depreciation of NEER series in 1991 :03. 

The message is clear for the policymakers that in order to make devaluation a 

successful instmment for improving the real trade balance and balance of payments, the 

policymaker has to devalue the currency keeping price ditferential between the home and 

foreign country in mind Otherwise, the process of nominal devaluation may fail to exert 

any impact on the real trade balance and balance of payments because it IS unable to aiter 

the real exchange rates. Further, the importance of other macroeconomic variables could 

be ignored in the adjustment of trade balance and balance of payments This strongly 

suggests that the success of devaluation depends upon other macroeconomic policy 

adjustments Otherwise, the success of devaluation to improve trade balance and balance 

of payments will remain only an illusion for the government and policymakers 
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