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'!'REND PROJECTIONS OF INPUT COEFFICifil<T~ FOR THE L'NI'IAD i"WZIUHAi. TABLES 

:~e ~r.ve~·:ge·:on of inter- countr;y end in~erregi.o~el differences i= •he ~e~~er::: c~ 

•ne Leon•ief production func ... ions of individual sectors end i=dustries respec~ively 

- which ere given by the vectors o! input output coefficients in the input- output 

+ables- was carried out in several stages. 

:n •he first stage of investigation e set o! standard~zed ir.put- outp~t tables, pre­

pared by the University o! Bradford England), was used es the u1in source of datg. 

~hese tables, which were made ava~lable to UN:DO, were aggregated into a 2~ indust?"Y 

classification and in the next st~p into the 8 sector s:~:-: classification. :ables !or 

30 countries were used for the investigation, the results of which were discussed 

at the Expert Group ~eeting on the Analysis and Projection of technological cherac­

•er~stics in the UNI~AD System o! ~odels, which was held in ~ienna !~om 22 to 24 

Cctoi.ler 1979. 

T~e ~a:~ ~i~d~~gs of this S"7tldy ~ere ~~at ~i) ~he tn~ercountry d:~~ere~ces o~ a ~u~be~ 

o! ;.ntiu+- coeffic:er..'ws ere related to di!ferences i::: econo!l!ic level '. :neasured ::r 

per cepi+a GDF:, size ( mees\.ired by number o! population; end also by popule•io~ 

dens;_ ... y; end (ii~ also t-o " ouryut mix" i.t.. to different- weights -:J! the 24 '.ndus ... r'.es 

i.n ~he aggregated 8 s:r; sectors. The most i.:nportent tables !ro~ the working docu:nen• 

presented ~o the .Expert Group ~'.eeting ere reproduced et the end c! :he int~oduc~ory 

pert of this document. 

:n the sec~nd stage o! investigation a new set of input- output tables, preps=ed 

in cooper~tion between CN:Dc and the Economic U=lversity o~ 7ie:ma, was nsed. ~he 

scope of this analysis wa~ narrower and more pro~er.tion oriented. :t concentrated 

only on the relationsship between the values of the inpu~ coefficients end t~e 

per capita GDP. != order to eliminate the impact of ether factors than the level 

of economic development on tbe values of the input coefficients, only semi- logeritcic 

eauetions, relgting the coefficient value ':o the log of the per capita GDF, were 

used. ~his allows -:o use the regression equation !·or tbe es-:imate of change o!' 

e given coefficient ( for e given countr;y or region of the s:!,..' '.'"odel) to a dif!'e­

rence or, respect;_vely, change in the level of per capita GI>F. 

~n •he ~h~Id s~ege of investtgetion, •be same set of input- ou•ru• ~ables was analy­

sed ln ~eneve by A. Duvel by the main co~ponen+ anelysto. ~he resul+s of •his lnves~=-

~·~!'e~~~~es ·~per capita GDP, population danaity, size or the country, output mix and 

e~dow~en• o!' ccun·~~es wi•t ores and ~inerals ~ode•er~ine •he SL~'.lart~~es o~ disl~i-

' 



T~t ~u:-pose of ":~is doc~me::t is to link some results of the seconi an~ thirc 

s•ages t•f •he investigation a::~ tQ indicate, how these could be used for projec-

...,:_ons of .;_npu• coe!'f':ci.c=i~s • T~is link WAS es•ablis~ed for s!.x s:~~- sec+:crs or.!.y, 

·ne :-esul ... s of ":he calcula'::ions for the energy and co::s1::r..ic•ion sec•ors a:-e •oc 

wee'· for ·h:.s specific purpc-se. T!:le ..link is based o:: ... hi!' findings a'bou": ":he :~pee• 

of •he differences in the per capita GDF on ... he values of •ne i.rpu ... coefficie::-s. 

c•!:ler '.r:!luences are not taken into considera•i.on, it is assumed ... hat -1::.ese ar~ 

e: ... her cap~·ll'ed in the 1970 values of the input coefficients ( which ~ould then 

'be ~he starting point of projections which will 'be carried out as projections of 

changes in tl':.e .:oe~fi.cients from the base 1970 values) or that o-::her ciet?::oC.s wi::..::. 

be used !or that p·. rpo:-e. 

The main part ~r ;his document is divided into six s~ctions according to the six 

SI!":V sectl'Jrs !o.r which the analysis was carr!.ed o·.it. The first page in each 

section~ co~~ains a ~rief summary of the result~ of the t~ree stages of analysis 

as outl tned abov~. 

The second page of each section contains three tabl~s. ~he first one ~ :ab!.e Ce~ 

is the presentation of the input coefficients of the 8 sector s:~:v input- cu ... ~~t 

... ables for 1970 for toe following eight regions: 1. Tropical Af~ics; 2. Near East; 

;. Asia 1 ( :ndian subcontinent); 4. Asia 2 (South- East Asia;; ~.Latin America; 

6. ~estern Euro)e; 7. Japan; 8. Nor ... .h A~erica. These coefficient values are the 

s•ar•~ng point fer any projection. The second ~able . Table Cb~ con~ains t~e 

elemer.•s of ':he three most important eigenvec~ors which resulted from ~he mai~ 

componen• analysis. :~ the third ~able ( Tatle Cc) only the last column refers 

•c the previous analysis. :t contains ~he regr~ssion coeffi~ients of the sem:-

logaritmic eauations, which related the values o! the input coef!ic•ents to the 

log per capita GDP. !t is assumed, that tbe chenge in the log of per capita 

GDP is equal to un;.ty. Tr&nslated into tb.e r~te of change O'll~r time, this means, 

that an average 8.!lllual rate of GDP pe» ca~ita growth would be 5.12 per cent 

over twenty years or 3.39 per cent over thirty year~. 

The li~k between the regression analysis and the main component analysis is then 

established as follows. Three ( or two respectively) best results of the regre~sior. 

analysis- which are usually related to input coefficients the values of which are 

rather important- are selected. The regression coe~!icients of tLese input coeffi­

cients become elements or a ~olumn vector [rJ. The three ( or ~wo) corresponding 

rows of •he three ( or ~wo eige~vec•ars:x,y,~beco~e rows o! a cuadratic ~a-rix 
- .., 
~~~- ~he chan~es ir. !he ~ocrdinates of the ~alr. co~?onent enelvsisr a columr. vec-

'"or d'.., the elemer.ts of which ere •he values dY., dY end dZ respcc~ively), is 
. J .... ~ ... .., , 

'"hP:: calculated es : ~dC • ._ ~- -!'. ':'he e'.genvec ... or~ _x, y, :_
1 
ere '"!".er. mul •i.pl i.ed 

by scalers d!,dY er.d d: ar.d added row- w~s~. ~~ .. resul'" ~s '"her. '"~e r•rs ... es'"'~e·e 



cf t~e pe~ capita j:? vtich is preser.:ed i~ the !i~st colu~n of the :acle Cc. :hese 

first estimates heve ge~erally two deficiencies: the estimated cha::ges co ni• adc 

up ~c nul, and the values of the ~ain diago~al ccefficien~s are always assumed ccr.-

s~ant. ~he results are therefore ad~usted to add up to nul, in this ad~~ste~ent 

other regression coefficients r which can be found in the las~ cc~uc:: of ~able cc: 

are considered. The adjusted vector of change and the corre~ponding values of ·~e 

c~a:ige of the coordinates are pre!!ented in the second cclu~r. cf :'able? Cc. 

~= the next" step a ve17 week and tentative link be•ween th~ r~sults of the cross-

should be t:!:re!ore used with cau~ion and only a s~ectrum of alterr.a~_ve sclu-:ons. 

:he change in the vector of input coefficients is assu~ed to a change in time, and :s 

related ~o the rate of growth of per canita GDP. !he vector of t~e unit r.~a?:ge ;~ 

input coe!ftcients and also the valu~s of the changes in the coordinates( as pre­

sented in the s~cond column of ~able cc: are then multiplied by the fol:owing ~nlues, 

which correspond to the foll~wing awerage annual rates of growth of per capita ~:: 

over 20 or 30 years( i.e. from 197c to '!99C or 200C respectively): 

?eriod: Arnual rate of growth of per capita G~? i:l per cer.t 

''970- 1 2 ;i: 4 5 6 7 8 a 
J 

-"'00" 
/ /'- .199c .3960 ... 5912 .?S4LL .9758 1.1654 ~.;5;2 '!.5;92 ~.i236 

-2000 .2985 .5941 .8868 '!.~766 1.4637 '!. 748"' 2.C2~7 2.3088 ':' C:QC:'1' - . ,.,,,._,,,,"" 

!he result;.ng alternative i::lcremental vectors of cha:ige ( anc cha."lges in the coor=:r.a~e!:~ 

are added- for each region separately-to the vector of input coefficients i= ~he ~ese 

yeer ~9?0. !he results are alterna~;_ve projections of :nput :oe!ficier.ts for ~99C anc 

200C respect:vely. The are presen~ed , for each sec~or any by reg;o:is, ;_~ ~acles o~ 

pages 3- 1C of ec~ sec•ion of this document. 

prob~ema~tc.:n t~e r:nal choice among the projected alternatives ot~er anelyt:cal ~e~~~~s 

should be used. 

~n all projections the intaregional di!!ere~ces caused by other factors than di!!erences 

Ln Gt? per capita ar' kept intact. The projected ch~nges in inp~t coe!fici~nts are re-

latively small and thus so&ebow" conservative~.~hey are related ~o re:ati~e c~~ngPs i~ 

~:? ;er ~apita. :~ ey decrease ic res~ec7. to absolute changPs in ~t? ~er capita anc a~e 

~hereroru ~ere pronounced·ror the d&v~loping regionR than !or the developed on ·s. 

t I 
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Dependence or the lnput coeUiclunte 011 GDP per h1i11d, popul11tlon b11J ou11~lt;r 

Asrtculture Airi-Food Energ1 Bae le flroducu LlgM Induat1·y Equlp1111r.t Goods .::onatruct lon Services 

o BB ~ 9 ~ o.oe1 ~ 9 C:f 0.002 
1. Al!J"ICUlturo.f 1-0:097 d ~-0.021 1 ~ 0.004 it 

o.588 r 

0.007 ~ 0.157 ~ I 0.014 ~ L" L_ o.0u5 
2. A11ri-Food I 0.033 y -0.?03p OX. -0,003 y ' 0.003 1 

Proceui.n11 0.036 d -~.030d CJX> 0.033 d OJ' 

ct 0.012 0.016 
3. tn•ru I ~ '----1 '----1 0,007 d 0,110 p 

0,008 d 

0.020 ~ I I 0.155 ~ 0.061 ~ 0.090 0.225 0.005 
4. Baeic Pro- J 0.008 1 ~ 0.03" 1 10Jlj 0.0·15 '1 0.272 p 5" -0,029 y "' 0.003 1 

ducta · 0.025 p 

0 OP -rd ~ 
0 •005 0.0"3 0.010 ~ 0.027 ~ I L__J I · " - ··· l o.o,a p 

). Ltgb~ Indu-1 0.005 1 0.013 d 5'-' 0.008 d 0,069 p 10J' I o.004 y 
~tr1 0.044 p 5~ 

0,006 v.006 0,005 0.01, O.OO? 0,0?6 0,015 0.00? 

b. Lqulp•e• t I 0.006 y 0.005 d 0.004 y 1~ 0.008 d 0,00} y 0.021 y 0.009 1 1~ 0,128 p 
Gooda Ina. 0.005 d 10J' 0,00} y 

o.ooo 0.002 0.002 0.007 o.ooo 0.000 0.009 
?. Conetruc- I 0,005 1 0.001 1 0,010 1 0,069 p 0.051 p j 0.003 I 1'9 0.006 

1 
5" 

tlon 0.002 1 

0.068 0.134 0.088 0.123 0.120 I0..35. 
8. Se•vice• I 0.071 4 0.062 d ~ 0,052 d 5" 0,061 d 1% 0.06' d 1% 

-0.150 p 

0.791 ~ 0.280 10;;~~ L_J 0.57·1 
Value Udad 1-0.107 4 -n 0.046 d 1 --r -0.042 y 

-0.059 1 1% 

_ _J 
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Su•~~rx oC tnt rt&rt••lop analx•l• ot tht lnput copCtlclont• tor tbt UMipo lnduatrlt• 
. 2 

( V•lu•• or tba datar•Lnatlon ooertlcle1.t• R and tre1uen~le• ol explanato17 variable•) 

01 
r 

SHW llt'lDO 02 l 03 Oii• 05 "6 107 08 09 10 11 12 13 14 15 '16 1? 18 19 20 21 :>"" 21\ 0!4 Ho.•n v ."! d 

1. 01 -AH teal tur• .2? • - - .13 - - ,16 - - - .14 • 31 - - - - - - - - - . ~6 6 I\ 2 ; 

·" • 16 - ,1, - ,91 - ,88 -
. 

."13 6 3 3 2 2. 02 Agrl-Cood - - - - - - - - - - - - - -
'· 03 Coal •lnlng , 15 - .20 - ,10 .20 - - .6? .17 ,15 .79 .22 - - .~2 ,lit:. .12 - - - .09 -~ - 14 5 10 ~ 

Olt Petrol•Ull - I- - - ,,1 - - - - - - - - - - - .. - - - - - - - 1 - 1 -
05 Petroleu• p. - - - - - .26 • 20 .o? , 11 - - - - - - - - - - - ,10 - .ll4 ,,8 7 4 - 5 
06 Ehctr1 cltJ ,53 - - - - - - - - ,37 .12 ,31 - - - - - - - - .35 - ,16 .40 7 5 - 4 

' 4. O? Metal ore - - - - - - .07 - - - - - - - - - - - - - - - - - 1 1 - -
08 C. •h'ng - - .10 - . - - - - - - .12 - - - - - • - - - .12 - - - ' ' - -
09 Paper - - ,19 - .10 - - - - - ,28 - .39 .1~ .8? - .40 - , 11 ,lie! ,43 ,,(. ·'' - 12 10 1 ' 10.Cbe•lcala , 14 - - - - .&4 - - .,z - - ,10 - - - - .11 .12 .6? - - - - - 7 :; ., 

' 11 N"n •etal• .26 .68 .89 ,92 .56 - -~~. ,49 -· ,45 ,10 ,42 ,40 .74 -~· .91 ..... 71 • '5 • 1e 'I' • - .89 - 18 1 16 1 
12.tletals:· - - - - - - .07 •. - - - - - - - - .11 - - ,11 , 16 - , 16 - 5 4 1 --· - U1 

r 13 TextUta - .1~ - - - - - - - - .44 - - - - .10 - .10 - - - - - - 4 2 2 -
· 11a Apparel - .614 .10 - - - - .26 - - - - .11· • 2'1 - ,11 - - - - - - - - 6 ' 2 1 

15 Wood prod. - - - - - - - - - .12 • 24 - - - - .47 - - - - . - - - ' 1 1 1 

k .. 
16 Prlntlng . ,1 - .16 - , 12 • 21 .07 .10 ,10 - • 31 • 21 .22 - ,37 ,16 .15 .35 • 28 .4't ,25 .19 .52 .38 2q 20 1 1 
1? Plbt: •. 1'Ub, - . ·"-' .64 .92 .63 - ,fl(\ ,76 - • 56 .65' .63 - - .19 - - .25 , 1(") , 16 .54 ... ,30 - 15 5 1, -
18 Metal prod. • 1.'/ . • 11 - - .57 - - - .12 .6? .63 - - . '~ - - .45 .13 ,,5 .2i. .25 ... 13 .12 - 14 9 5 5 

19 1'1achlnerj ,19 -~2 - - - , 10 - - .21 :~ .46 .25 - - - ,,4 .63 .27 .11 - ,24 .. .25 .18 14. 12 2 ? 
20 Tran•p. eq. - - - - - - - - ,10 ,11 - ·'° - - .10 .12 - - .21 - - .15 .12 - 8 6 - I! 

?. 21 Coaatructlon .2? .10 .17 - - ,18 - - .20 .26 .?O - .10 .24i - .20 .89 ,;, .16 .5() - .. .12 • ·11· 15 15 2 -
8. 22 Trad• .49 .29 - - - - - - .17 .20 - - .11 ~ 1~ - .12 .36 - - - - 1'' .10 - 9 5 1 7 

2' Tranaport .19 - • 'i9' - - .12 .90 .57 .19 .26 .26 .22 .41 - .21 .25 ,74 .18 .11 .2, - .12 .13 - 18 8 4 8 
~ Ser'Vl!H .18 - - - - - - .15 ,12 .19 - ,56 - ,10 - - • 3(1 - - - - .,. - - 7 1 - 6 ....,_ 

.21 -fatlll add~4 ,,6 .13 - - ,41 - - - .29 - - - - .17 - ,46 - - ·'° - • ?1 9 ' ? .. - -
No. ot •quatlona 1! 11 • =' ' 8 8 a., 1 12 12 15 10 9 8 ·1. 11 13 9 10l 8 9 ? , .. 8 ~2• . 
PrequeDCJ or J 11 6 8 - 4 5 6 2 '} 8 6 6 6 2 4 ? 8 5 ? 5 5 6 10 6 ~ 40 

lvarlabl•• p ' s 3 ' " 1 4 ,. 2 ' 9 ' I! ' ' ' 8 ,. 2 2 2 1 ' 1 ?5 
a " 8 - - 1 ' 1 1 4 ' 4 ' 2 3 1 1 ,. 

' 1 2 ' - 2 ' 62 

I -·-----~ 
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.D•p•ndence or ibe input coerttclent• on th• cutput •ix, 

A1rtcul\ u.re A1r!-Joo4 Ener11 Baile tiroducu Llght InduetrJ Equlp•ent Good• Con1tructlon Servlce• 

0,0,0 0,002 

i. •~·rlcultur 0,528 89 1" 0.200 81, 1" 

0,000 -0.001 

, ..... -.. ~,~ ~ o. '•89 824 
Proc•••lDI . 

0,108 0,028 0,082 0,0'+? 
~- Eoe:g~ o.,52 8, 1o:" v, 181 8' 0,05? 816 0,()1+, 86 -o. 01+8 s2 .. 

-0,0}0 86 0.022 81lt 0.059 819 

-0.006 0 22 -0.019 0,0o5 0.085 0,'192 -0.001 

"· 8:1aic Pro- I 0, 1 !~ 89 5" I 0.129 s12 1" I 0.071 86 1• 0,611, 812 0,15, 618 0.40, 812 1~ -0.598 69 0,()1+' 69 
duct• o.ooa:s? 5" 0,59, 810 0,159 811 0.,21 810 1" 0,226 810 0,014 82, 

0,28, S? 0.126 81<! 0.177 8? 5" 0,o19 812 
~· O'I 

0.001 ...... ''I <' 014 Io. 14 ro.ocr1 !0.41 I 0,0? .. o.<??8 0.058 0.028 
5. Llgbt Indu-1 0.066 618 i~ 0.0?0 818 5" 0.068 818 1" -0, 11 .. s·,I, 0,511 615 0, 1?4 814 1" 0,241 818 1" 0.0 .. 2 818 

atr~ 0.014 s5 5" -O.o?' 8a 0.176 816 1°" 
-0.06, 812 

0.009 0.00? 0,008 
6. Equ1p•er.t 

Goo"• !r.d. 
0,0..? 8, 0.0'+5 811 5" 0,0'+? 823 

0.015 

7. Conatruc- o. 0'+4 8? 1" I I I ~ I o,o,8 s2 .. 5" tion I 0,0?4 S10 11' 

-
0, 116 ~ 0,060 

'!. Sarvlc•• I 1-0, 1?5 823 1°"1-0,12? S4 1" 0, 1811 •."6 107' 0,153 522 
139 8.22 1°" 

0.667 0.725 0 .. 4 0.3f..? 
lal1.Ae Added I ~ I ~ I o.164 84 -0.470 812 

-0.-162 810 

- Jl -
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The Clualtlcation (ez 'o•hH11 the 51'.l'N Sectora. tlllIDO Stedardlud TablH .,.4uatriea and tht 
196§ Iattrnatloaal Staadar4 Iaduatrlal Cleaalrlcatloa or All Ecoaoalc ActlTltlea (ISIC}. 

Sirft Seeton tllftDO r d tri 11 us •• 1q£,S rsrc 
I 1. 

·--
~- Agriculture Asrt.cul ture Dt.T. 1. .lgrlculture etc. 

~- .lgrl- food Proc:eaalag 2. food Product• 311/2 food P'anulacturlng 
313 Be"Yerage i·aduatrt.H 
314 Tobacco ~a....uiacturea 

). Eaero 3. Coal l'!lalag 210 Co.l ptlalnc 

4. Petroleu• and c .. 220 Crude Petroleuw Gld ll•t. Gu 

5. Pat1'0leum 1111d Coal Px'od. 353 Petroleum Betlaeriea 
~-.. Product• or ?etroleum 11114 Coal 

6. Electrlclty,Gaa and Water 410 Electricity, Gaa aad Ste .. 
420 Water Worlta and Supply 

-· laalc Products ?. !'fetal Ora l'flD~ 230 l'letal Ora l'flDlDg 

8. Other Maine 2CJO Otber l'f lDiDg 

9. Pspar and Paper Products 341 Paper and Plll)er Product• 

110: Che•ieala 35·1 Induatrisl Ch .. lcal• 
~Cj2 Other Cb~ical Product• 

11. Ion- "etallc l'fln. Produce. 361 Pottery, China, etc. 

'62 Glue aa4 Glaaa Product• 

369 Other "on- ~et•llic Ml~. Prod 

12. "etala ;11 Iron and Steel 
3?2 Ion- Perroua "etala 

5. Light Industry 13. Tnt\lea 321 l'feutacture ot Tartt.lea 

14. Wearing Apparel 322 Vearlag Apparel 

323 Leather 1111d Leather Product• 
324 Footwear 

15. Wood Product• 331 l'fan•'..i'actura at Vood Producta 
'32 Purail.ura and Plxtur .. 

16. Printing and Publl•hlag '42 Printlag and Plloll•~lag 

1?. Plutie and lubber Pr..1d. 355 iu'!l'!ler Producte 
356 Plutlc .rroduet• 

390 Other IaduatriH 

18. "•tal Product• 381 ftetal Producta 

&. !qUl?•aDt Oooda 19. "acht.11ary 382 l'fachlnery 
!nduat?"f 383 Elactrlcal "•chlner:-

385 Prot•~•loaal and Scieatltt.o -
~- "funaport Equlpaent 384 '!'rmiaport !qul~eent 

?. Conatructiun ~- Conatructloa D\"Y.~. Coaatructloa ·-
B. Sen le•• 22. Trade Dl'Y. 6. \ltloh•al• and leuil Trad• 

n. Trana port • CoHWlic•t'.oa 111 .... ?. frauport and co .. ua1cat1oa 

24. 0th.Jr 81"1.c .. Di•. 8. Jiaanc1ng,Real l.ltate etc. 
Dl•. '· Co.aunity aa4 Pr1••t• Sen. -
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".'r:puts 

from: 

agt-~cul~ure 

agr•.-food 

"l':!!t"6J' 

tasic products 

Hght: i.:::dustry 

equipment: 

construct:: ion 

ser•rtces 

value added 

Factor analysis: 

Regression analysis 

Cctober ".970 February ·9ao 
y,p,d . ' industry ~ompositton correlation coe:.:ficient: ' 

y' c. .c;7 

y paper 

y !lletal prod. 

y 

y 

d,;;i. • .::::c 

d,y - .t~a 

Strong illlJl.act or the level or indu.trializatio~ or agriculture, related 

tc GDP per capita and reflected in the ll&lue added coe!!lcient. Some in­

fluence or population density. Regions can be divided into !our groups: 

poor rich 

c:xi:: .. .c.si ve agric. Latin Am. Trop. P--~· r.orth America 

intensive agric. ~ear East, Asia 1&2 ~esterll ~urope,Japar: 

Link_ between the !actor Eaalyais and the Feb'.Mler;y 1980 regression coefficients 

established for the following coefficients: 

•) See Table Oc, last col~mn 



r 
I 

T<1b~~- Oa '!'~chnolO!IJ 

rnputs Tropical Near Asi11 ., 
rrom: Africa Eaat 

., 
2 . ; l <; l . -. ~- "c. . . -~· 
>: 
; 

• -1 c .. • -1:'. ~ . : ·~ 
4 . "'""" \ • 'l .:;' . , :2' s 
5 . -.l .. c . -.· 7t • - ~ c 1 

6 
- . ~. • - .... '1 t- •. - -~ l . ., I ••1 . .. , I'- . '"'IA2 

8 • ... J!, r" • ! ~ ': l .... ~, -
·:;.. • •tt11. • •5Q J .027~ 

Coord~-
natea: 
x • 71., 0 -~ ;3• • 78 ! ,. 

y . • 2· 1 . 'd ! 7 - • ._ 1'1' 

z -. ?7P"i - ·'',.. r· -.?~Ft..: 

'!'Able Ob: ELgenvectors of the factor 
anaiysu 

~nput·11 
from: x y z. 

2 - • u. . - • ,,. ; C' 7 - • c. 1 c ~ , 
"", .. llC -. ·. ! c.; • ., 3 ~ 2 

; -. .. -.'o23 - • ! l'" I:: . ,. ~,.. ~ 
' 1 .,:,,. . Io . ,, . 

6 -. • 3" 1 .... qi.:: . ; ! 7 

7 -1 ... ., ; ; '! 
_, ""'r -. -. . . ' 

e )').,a;:. .. . ~ ', - • ; 3.:. 0 -. 
·:A . . -. ~ ~ . -. -~. 

~-r•nT""· .!:~:-:c:::. ··~~ .. , 
as .. •••• 

vectors bv regions 

Aaia 2 :.a tin ·.;est em .;apan North 
America Europe A!llerica 

• ,, c; ~ • -, j; J .11. 0 •• ·17 3 • J .. ~:., . -. ~- . ~::,. ·' c z c -~17- .l.~ l & 

•. J: = .·;,·a • _13II;1 ·- ,~ ~ • C 7"Jo 

.~1 '5 - - ., 'l • - c: •. • --1: t; • -1 ~ ~ .:: lb • 

• - ~, l ..... ~\. .;. 1 7o • ~ 1: l .O.:t~ 

• -i"..;c 1 . "\ ...... . 3 . .•e. • - .... .3 • J .-, ~ ~ 
-
' ~ . 'c 1 3 .. ... 1 ·• .~;3, • 2• ~~ 

• 93., ~ • tiq._:t: • b .. '\ . .; • 72H • 5 <>JS 

.bl;•~ • ~2,.. 2 .5~"~ • ~b 2 .. .3dl 
• 1 I~ 7 .... et73 - • )It 71 ---372 .ljJ7 

- .'lt>' 1 -.~J'.'5 -.~37..:: -.~1111 -.~121 

Table Oc: !ncrementat technolo~ vectors 
and re~ression coef>~c~e~~~ 

!npute 
from: 

1 

2 
3 
4 
5 

6 
7 
8 
VA 

Coordi­
nates 

dX 
dY 
dZ 

Incremental vector: 
caiculated correc~ed 

c.u.!3,~ 

•• ., 7 0 c 

o. ~1· Cl 

• ... Di .. 

... ' 'u 
? • 'I ~ • ., 

t ... c.o .. 1 

- '~ .... "'> "J 

-' •.cir~ 

- ' ". 7 ... ~ 
' . ,,. ~ ... ,. 

- I.I ..... 3., ') 
IJ. 71~ c 

i ... ~ " c; , 

, • , c Ct t 

... , . " 
., • l 1 .. .. 

c ..... ! 

- ,, •• " ? - -

- ',, . ., '· .,) 

'. "'.:.,. 

10-4) 

b( log GDF/c) 

4.2879 
13.5861 

2.8308 

;.5449 
;.4253 
9.6228 

-91.6240 

' 



r 
I 

.: 

or 

~! 0 :;:-
'O' ::i 

~' "" ... ·" 
gJ 0 

O"I ..i:: .... ~ ... 
.. 1 

:J 
0 

0 .. 
'-j !II 

!Ill ... ... , 0 
;1 ., 

" c.>• ... ... , .. .... ..... 
•>' " O' :.) 
<.J, .. 
,.,, 

"' :I' > 
~ .. 

., ..... ::' 
O' § 
<n' "" ,;; 
:l· 
.-: ...,, 
<.J• 
~· 

--J 
01 .. 
'""I 

<I] 

_,_ :"' -
~"' :-. 4 ,,_ ., :> 
:> 0 c ::" . . . 

·" .::i "' !"""­.., .t"I t"'o> .() 

" - :i .: ::" 0 0 

·"',. 74 
.-,. ~ ~ ~ 
"- :J: ooco . . . . 

"' 
,. 

" ~ 

" .. --' ".: -

"' x: J ,, 
- " -< . - - ~ -

"' 
.. ,. 

" , 
" .: ... . 

- = - c 

., 
" .. " r " "' < 

= 

. .· .. r 

~ 

" 7 " 
,,. 

.; "' - < - ;: - ; 

--- r 
.; " < ': 

-ri,..'.:riJ·. 

,. 
·' " 4 .. _.., = ., :> .. • .., co = . .. . 

> .n""' .,,, = - ...., 0 
~=.a"' 

:o= 

.. z~= 
'1: - 4"' 
" ::i :c .n 
000~ 

n "' -, ., -= 

., 
"' --:: 
= <: 

" ~ "' -' ~ c: 

4 " -: -- :> = 

J" " >. -. . 
< 

r -,.,, -
( 

! -

-~ 
" ;;i 

,. 
.r 
r 
·~ 

-.. 
" c. 

-" .. 

"' . 
't" 
~ 

-. .., 

... 
~ 

.. ., ,, .,, 

" .. 
·' .,_ 

.... ,.. 
" " 

,; 
0 
.{\ 

o; 

.. 
.c 

" r. -.. 

"' " " • 

":l rn 
•ll 

() -

... ,., " • '7'"" ,. __ 
40"' . 

.n :> ... 

"' :> oc ,.. .-...-
.a :l ~ . . . 

" "' -.,, 
" -"' 

.f\ .. ... 
"' - "' ~ .. .. 

"' 

" -"' "' - x: 

"' -.. ·- "' 

... .{\ "' < - "' . ,.. ... c. " 

-> , 
~ -"' ·" Co . 

' 

" - ,,. 
' (. r - "- -... ·- r 

.,. - r 
.... .- " - .~.; - " 

CQ.1) ><>-'('-..I 
·J,) ::- • 1) ;,.. ,_ :: 

-·' ., .0 

.>"' "' ... 
:\I-:;: :> 
c:::io., . . . . 

~ ~.,,.... 

"'"'"~JC 4 
"- .:J"""' .::ce 

_...,,:),... 
'""' 

,.,.., 
"'-o = ooco . . . . 

,,_ c .. ,,. .r .. ... 
" -.;. ;;i 
:: -

- .. , .. 
"' .. - .c 
;'" .. _ , 

- -

.n ,. 
"' " -"' 
,.. 4 

• - ) 

0 - .; -

.,. - .,. .() =II' ~ ~ -- ; :: =c-r:c 

~ ,, .. " 1 "' " ... 

-" 
., ,,. 

... "' " .c 
-: -- . 

--·- .r 
J ,. 

" < 

" -,. -
"" _,.. :::> 

" ., ... • ::i .:: :> .. . . . . 

- .a .rt ..... 
'> - - ,...., 

.:: "7 
= "' . . . . 

:> ...~ .. c:p._,...."" 
" :> 'C .,.. 
.,,o c"' . . . . 

,.. ·' " " r -" ~ .., 
"' ., -., %; 

,. 7 -r -< 
' ' .. ·' : = .- .:; 

.,, 
"' ... .. 

"' -·.r ,. 
~ ., .. I\ .- "' 

........ ,, """" 
r - 1r .c. 
~ j .Jl .ii 
'= ·"'= ... , ,. . . . . 

.c ... x: 
! - "' 0 ., 

,(' - - x 

,,. .. --~ -. -
' '-

; 
" 

- " " .. ... 
x 

., r~ 

:. 

" "' -,,,_"' 
"' - ... 
.0 .: "" . 

'"''"'"' -"'"' 
.,. __ 
4 .JN . . . 

' 

., .... .... 
7 > "' ,. -.. .. ~ . . . . 

" 
., .. "' " ,. 

" ~ .. 

" "' "" >: 
- ·" .. -· "' 

:/'I_.,..:. .. " 
-: ·""' ,.... ... - "' . 

' 

" . ' ,,. 
~ - x: -- "-

" -,,. 
.... '· ; --:. ~ 

, r 
' ~ 

< t:> ,:'J X~c--J 
\QC' aJ::.- '-.:: 

' 



r 
I 

01 
81 
C\I, 

I ..,, 
C:i 
c' I 

8J 
~ 

"' O' .... , 
OJ, .... 
c' 
~I .... 
<JI 

.... 1 ..... 

._1 
411 
o' 
<JI 

..:i: 
:;I 

"' c' .... , 
I ...... 

O' 

Ul' 
c 
O' 

.... 1 
<JI 
411 

--:I 
o . ... ... , 

(,) ...... ... 
Q 

t:I 

.... 
0 

.Cl ., 
> 
0 

"' "° .... 
0 ., 
41 .... 
Ill 

"' 
41 

"° 0: 
:.. 
41 -, 
Ill 

...... 
0: 

2 
"" 

= 6 .:.. '.:) 

. .... 

,.. 

.r 

~~ 

.0 ::i O"' 0 

"" "' .0 ..... 
- 2' ~ :> 
0 ::> c . . . . 

... <> .... ... ,.. "' ... .... 
; . "' ':I 

::>c 0 

4 :I .a"' .... ,, .., .... 
; ,,. .... ::> 

oc 0 

" "' 
,, .t\ 

"' 
,, 

"' - .. 
"' ;) 

:J c .,, 

.r -"' -"' 
..: 

·" ~ 

c.. ;;: c.. . . -. . 

... .... ;. - " - "' -. -.:. -

,, "" "' .r 
<> .. " -"' "" ~ ' -

-"' ..: "' "' a " 
.... .. ':' '" -

-"" " .. 
.... " . .... ; -

0,.. .n 
~ ~ ~""" 
':" :i: J\ ~ 
0 :::t-,.... . . .. 

::> .., 
"' ,,. 

"' "' .... 
~ ::> .t\ ,,. 
c:: c - .... 

0 <> .., :> ,, ,, .., .,, ::: " "' oc 
_ .... . . . . 

..., 
" :JI ... ,, - ... ::;. 

.t\ ,, 
- -_ .... 

,,.. 
"' .... ,, 
--; .;. .r. ,.. 
'° 

_,... 

... "' .. --... " .r " _; - .... . . . 

"' .... :i " ,,. .,. 
~ = - .... 

.... .... .... - r. 
~ -~ ~ - .... 

.... < "' .,. . " ... 
·r .r 

,._ < 
- " u 

J r 

::> ........ .... :c"' :c .... ,,. 
.... 0"' . 

I 

0 --<> .... "' :c .... .. 
"' 0 N . . . 

::i ,, ., 
:;: " "' .... "' 
"' .. "' 

, :c :c -0 " , ,.. 
"' " ;:. "-

- '" :c 

"" " :> .L .. 
.r .. 

- .c " .. .,. 
" "' " .,. c " 

" -· " 0 - " :> :r. " r '.;) r 

"' " .: 

~ 

-. " 

":l Cll 
, .. 

c-
... 0 <ll >'.>'<-' 

•i.l r- c::: ,_ r_ c 

~ .:r ;o -
c""r--­
C\i, :'lit ':t 
cc::! :2 

.... .., .n ... 
"' "' .... .... 
~ 

.. ,. ::> 
co 0 

·" t'\1:'11-0 -"'--- ...... .,, 
c 00 ('I 

-..., ;) ... 
"'"' ........ ,. ..., 
.:. ..., ..., 

,-,, :> - .c ,. "' "" --,,. ..... 
c "" =- ~ 

" 
.,, ,, r 

o. ,, 4 .... - ,, 
"" - - -. . . . 

.0 - .r • - " 4 --! "' '° = -

"' -- ,_ .r 

" =- " 
... 

" ·" 
.. 

-

:r. -.r . 
" .,. -.,. 

, ."ii ..... 4 

• ·" .0 ..n :: .;t .rot ,., 
oc-­. . . . 

.., -"' ,, "-"' '° .,, ::>"' ... .::::-,.... . . . . 

"'- .... .... 
... '" "' ::> 
::>:: " "' c.:. 

_ .... . . . . 

;) ,,.. ., 
"' "' '"' ~ :i " .. 

~ - .... 

- > "' :> ,, -,, -" 
.r "' ::: _,_ . . . . 

" - "' .- .: .r 
" 

~ .... .n " - -. - .. .r " - -.... 

i:: -- J' ... - . . r .r ,_ 

.c ..: . - 0 
' '" . ;:, 

' .. . . ,, ,. 

Cl . ....... 
:c ,.... "" ,.... .... ,,. 
.n c"' 

.. -... .... "' ;; ...... 
"' 0"' . . 

.., ... .... ,, 0:: .r ... .... ,, 

.r - "' . . . 

:c :> .... 
.... - ,,. 
r -.. 
·r "-

:>- ,, ::; 
~ --:> -,, ,.. " 

. ::c 
• .,. 
:> '.I: " " 

,_ " 

" 
, 

;;, ,,. 
.r ' 

... . -. " -

'E Vi 

~ -
~ ? :to ;...::,,...r, ·_, ('· -a:: ;., , - ;; 



r 
I ! 

01 

81 
"'· I 
~I 
~ 
~ 

I 

~I 
:!I 
c:' 
sil 

.::1 ..... .... 
"' OI 
u[ 

~I 
~ 
... 1 

)' 

.,,1 

.:: 
O' 

u 
~ 
Q 
0 

" 

... ·" 
0 

.c: ... 
> 
0 ... 
flj) 

... 
0 

"' " .. 
<II ... 

c: 
c: 
< 

"' 
:i Ei 
.:..'.J 
.:; ... - ..... 

~ 2°:'1t > 
.1:) .,.,, "' " " ~ 0 oc 0 . . . 

.., ..,,~:Jo­
,... # :9"I l.t\ - ~ ... ~ 
.:::> ~ o e 

.-, N~ ~ 
4 ~:\I rl'I 

:J." :a 
.:: oo c . . . . 

'II""- 1J ... ~~""' ,,.. 
, -: "!) 

.•• :- '""":a 
:""" #("\I"' 

·; ·" : <. 

.-4 ~ - 2: .. ,,, ·- ... 
~ -~ ~ . . . 

...... -.... 
~ - r .. 
~ c ~ 

,. "- " .. , -- " - -

~ r., "''.:tu 

4 4 11 .a,, 
.:r .Q ""' .0 
:a~..,~ 

oO<> . . .. 

..., .0 ... "'\ It\ ... ..,.., 
~::a..,= 

=-= > 

It\"' 4'1:'\I 
~ 0,., 0 
~ ~.., -
o.:oa-• ... 

·"' •" > ,. 
..:. ·" -, ; """' -

., ~ ~ C> 

"" ~ ... 2' 

""'~ .r , .., -
. ., -:.. c O' 

..., ,,,,, :-.. 
~ ~ - ,... 
--. j .... -

~C-~O' 

" - a --:i" . . . 

- ~: ~ 
- ;. ": 0 

c. "' 
' -~ .... , 

-< 
"' 0 
0 

•Or· Xi, ~ r 

"' ., 
; 
.:; 

.... -
~' -..... 4 , .... 
,..o"' . . . 

I I 

I I 

" > ... ... 0 ... 
4 "4 
,._ON . . . 

I I 

I I 

... ,, <> 
• c ,... --"' .... .;:;. "' . . . 

I 

I I 

,, ... J 

... "'"' --., 

.... '~· :"I. .. 
' 

- ... . ~ 
" -:: 0 
~ c . . 

' 

><>-N 

i> .0 - ~ 
N • .. .0 
~':.(040 

0000 . . . . 

3" .... » :Joo -~~"" ·" ~ ..... ~ :ooe 

:> .0 """" 
'1"• """"' - .lN ~ 
OQO <:" • . . . 

87..,,. =.,,,"" 
- l :'lol ~ 
I"'.:")::.:;:, . ' .. 

!W" N,.. D 
or- ~ ('v ir 
- ~:'\I .;.. c: ~ _. 

,.... ~ ,, .a 
,,. • C\. " -·;"" 
e~-

_ _,. ""'T 

r. ,, <"\t ..r -~"' .-
!" .... 

r r- ~ ,.. 
~.,,. -~ 
.,.. - .. Ji 
,. ~ r; -

> .0 - ~ 
:t ..0 "' Cl -=::'I ...... ~ 
0 0 0 ... . . .. 

=,...,.. 2' 

0 ... '"" 
~ :=:: .... ::i: 
c 0 0 <> 

- ,... .. "Q = 4. ::r 
"=' .:: .., -:. 
0 0 0 °' . . . . 

4 .,) 23 .,;; .. ..., .., 
;i;; . . . . 

= <> 

../\ .n 00. ..G .. ~ ('\. ... 
., :i,., -

..;. : 0 

• ~ ~ J\ 
c ~:"I. .. 

..,, ..... -
• ::. -= c> 

·""" ~, .. 
:. "' ~:: 
t; : .,. 

·" ~ .ro,. 
~ ~ - .I 
, .:. .... -- .. , ~ 

~ ,~ 
'.J -

'"" ... 4 """' ... 
"' ..... ..0 
,._0 N ... 

I I 

.,.. ...... 

.0 ~ ~ 
n _.,. .o 
~ c rN ... 

I I 

..., ~"' ~ 

~ ·" -n \" o ,._.et\i . .. 
I I 

.ii\.,:,~ 

"'_ ... 
0 .... ~ 

~"' . . . 
I I 

' ' 

I I 

-.rio,,.,,. -,. ,... ... -"' ... ,.. .... .. 
' ' 

4 .#,. . " ... __ .., 
,... "' ... 

' I 

' ' 

< o m >< >-' r-·J 
IJ)(' .... a'.);_, ,...,, c 



~ 1r 

LrQJ~c_ti,_C?_ns __ of_!__n_p_~~O.~U.l~ift.n_ts fQ!'___'!22Q and 20qQ 

• nr·u. s 
from Annu11l average rates or growth or GDP/c 

2 } • o; ... I 8 y 

1 

? .. .:'~ ... . • "q • 'l 111 • ·" .. q!> ·'·21lb • "J ( b .llll b .OH1 .Olll .OH I 
~ . ''""'' . "'l •"''"''2 • ,,,,,_, J •flt.: A .ti .•l\Jh, .O&Jbb .OObb .ou1>1 .out.a 
4 s· >t I • • . , • "l ;> ~ • •\J7- .1· J "" .•l):?b • (1) ).., .o:s J~ .o:nl .OH!> 

,,--., • '! . ') . "' '"'" • ·' l"' 6 • "l •lfl .n 1011 .u 101> .01111> .0101 .0101 

b • • Ht1 . lllC,- • . )tl• 2 • "ll-J • "'ull J • ').I q" .l.lull, .ou11s .00111> .00111> 
~ . .. , ·' c l •"'·~? • (10"~ • r•ul\ J • n11";J .l't'H .oos11 .011S5 .oo!ls 
8 ....... ' • '1··tt • 01111 • ('lft' " • r'b I ti .ll8ll ·" d211 .oe:11 • 011 )0 .OdlJ 
\"A ... 1" ~ .P \0 It • lll:?fl • "J l'fj •II 2 D( •A;,> 1 J .821\S .8 ~JB .8221 .820'1 
loo1dt-
na~es: 

x ·""'"'"·' • "" ~. ' I .t-8•'1 . "' "" • f.,., 9 .b1l9 • b 1l ii .1>11'111 .61>79 .. ~.,.., 
y • · 1 ' 7 . "l' \ •,.If• 'I • u l • !ii • n) il" .n11ci11 .nu1111 .ou9o .00111 .008J 
z - • ')h '1 - • .., ,, '1 - • ?bft\ - • '26'\U - • 211n•1 - • 2blJJ -.2~9Y - • ;>!> 99 -.2Sll9 -.2S99 

I .... 
I 

•II 

1 
? .. ;••. \ _, . .,.,Ii ....... ., ·" 11· 1 • (J) 11 .nJJJ .11 l, II .OJb l .0]78 .OJ9 J 

3 ti,,,,._, I • I . "I .... ,. ] • •l.lf." . """" .OJl>J .u.;1111 .ou10 • Oll1l .Dul .i 
4 • '' ~' 5' ·' '; 1 • '•l?ll .1'1:'1 o I• J l l. .n,. J .. n ! :io .OJ lll .OJI! l .OH'I 

5 . "\ l ""~ • 'i. > • "l"b • ,, l '' b •• , l •lb o ol l ti 1 • .> 1u1 .010; .0101 .01011 

6 • : •• ! . ' ., • I).,.] . ''·- .. • "" '> 
.nu• t. .Ju lib •'JOI! 1 .00118 • 0011'1 

7 •' ··" 1 . . ~' • ..... ,s ~ • "oJ Iii l o lllJ"> • .1. ··!>" oC'O!>!> .Oll!>t> .oo!>e. .oos1 

8 ... ,.. '" . ~ ., ' 0 1114 I'> ··"'Ill II .fld?q .;- II ?II .u 81 l • Olll 7 • 08112 .081111 

VA . .. '' / . ~ : ' ... • 1111 II • ft;. pl .,.;;., .. • A/;>t! .An•~ .1171> .111 !>O • 112:> 

loordi- :ll •l.1 
ft ... 

nates oq 10 

. ~...-·1 ·1 ~ i&,, It' l .... 11 Ii • I> 1• II • "111 • bhA 1 .bb5b 
r'· .,, 

x .6b2b .65111 .6!>1>7 0 •O 

y • •II I . '1) • ' l' 5 • (} l 'h • ·11•0• • r l•Ab .n ttJ .oun .0012 .0061> 
tJ .. , 
" . .. 

z - • "" ., 1 - • '"' . 1 - • "h'""·' - • ?b''I• - • ?'>11'1 - • ;>r,119 -.2!>98 -.2'>9d - • 2 !>91 -.2,97 
!a·· 
1n .,. ... "'l 
QI 1 

"' .) 

~~ 
~· 

r 
,; 
·1 
• 

_Jl 



---iii 

.Er9Jl!c~i~ns_ ~r !nJ>~~ i:_o_~U!'! i '!.!!.~!L..!~L ~'tQ _!11..!l.d .. ?Q9..Q 

'n1·u· s 
f l")UI Annu11: 11v1:r11ge rates or growth or GDP/c 

' I • , D I " 
., 

1 
? . " , .. \ . -. ' . ; .. , . .n .. ?~ ..... ~(I • ,. .... b •• , .. !> b .o .. " 1 .u .. 11 .u .. 11 

• "t ..... ... •Q • •l l "tJ • II I "I ·'"ll)l • 1) ... J .... 1 , .. • Ul'>ll .Ul'>!> • 0 l !ii> 

" • ''fli' , . .flt. I & • llb 1' • 110 1 b • Ill> I II • Oc. 20 .Oo:ll • oc.;IJ 
" 

. .. ,. t •.. ,.,ti 

. \ .•, ' • "I J > • 'l 1 ' • 'll 7 'I • ";.! 1'1 • •.· t 1'1 .ll:.!h .0&111 • 04: l!> .u;tl!» 

~- ......... ' 
~ 

o l..Al e 1 IJ~l . ,,,,~~ ·".ibl •IJ\t b j • ,j1IL'I • Ou1>11 .ouc.!» .Ollb) 

8 
. · .. ,.__ . ~' ( ' . "''' .. .ou•· .. •''ul1, • 1tu11~ 11hl.1Ut.i .CllOt. .ouo7 .ouu1 
• I"' I • ,,..,& . , '" ~ • I 1>2 & •I 1>?1> o I I> ?Y .le.I' • I c.J5 • , 0 Jb • l ti 41 

•:A 
• h0' .1 ~ p" • t.tlf·" .c.8•1> •~II ?11 .bbl I .11191 

·" 1Jb 
.c. 15 9 .c.H:t 

, ..... 001d~-

uotes: 

x • -.;; ? • .... l• l • '\ ;.! ? ' • o;19 9 • 'il lY .'>1'111 .;1J11 •!ii l II .50911 .5uH y ... ,., \ •. , i.t Q • • :bb) • ac.1-1 .01>o; 1 • r. "" J o llb '>Li .Uc.'IC. .oc.1t<r .uc.l., 
'' z -.... '''"' - • , J;l5 - • =' )"'i - • ? J". - • ? Jll'I -.2J''• - • 2 JO J -.2JC)) -.2J1I] -.:.!JI)..! I 

I 

... .. 
I ., 

2 •. i" 1 ·'·llf•9 e I fil ?l.l • I' .. • 1 •••• '> 1 • jll( 1 J .u1t1111 .O!>Ol ... , 111 .05).) 
3 • '111 ~ • 'I •'I • II._ I • •II ":I • 01 Ti• .u1~, .J l '>b .01511 .Ol!>Y .01c.u 

" • f' b \~ ·'\t•·"i • Ot 1 <' ·"l>I!> • Ile. 11\ • fib~ 1 .Ob:l't .Ot 211 .uc.2 9 .Ob12 
c . ' ... · 1' • • · <' 1 I • "21• • 1.l~, .. .o:n• • .i,1s •LI :t 1) • O:tl S .02fS .0276 _, 

b • ).._ ... t • 1\•• fl,' •"'I,.,.? .o ... ,., j • no"• .•luh~ .llub) .Ouc.1> .oi>o1 .ouc.11 
") ... ··' ' ..... ( - • \•\.H ~ . ""'" (.~ ·'"'""'" • 'll.f·b • ,h,Hl I .ULICll .11008 .ouoy 
8 

• \ '" I • \I> I" •I t>:>j • \l)' 1 .1 I> J.? • Io JC. • 1 l>'I I • l c.•:; • 1 0 '>ll .lf>Stt 
\.'A • tll .. ' .H•l S • t It-" • bt> \Y .blQ~ .b1~b .1>1•1.1 .111 h .C.b611 .l>C.C.J 

, ..... 01..'I J l-
:.lJ lf.'J 
ft •rt 

ncs t t."S CJll tO .. ... 
0 tO 

x .... ,,., ., ..... ,, •')I G\I • .. I A II .'II 11 .~1•11> • '),J 71> •SU• c. 
:l ,., 

• SLll ll .llY81 ... y • "t> 7 I • ; ·~t 1 • ,.,. ~ l .1b" .. .1.c.• 9 .C!Oll .. •<lb 111 .ui. 1 J .llb2 I - •. , J .... - • ;> J.'" - •:>Jn~ - • 'l jl" - - •?JO J - ... ] .J j 
.Ob:.!<! I' -.21.1:1 -.2JO<! -.2rn1 -.2:so1 "' ' 'r .. ... 

·~· II I 

:r .. ) 

·I .: 
C) 

•I ' ... .:: 
·~ 'I ,. D 

__Jl 



r 
I 

...... 
o· 

"'i 
,;:;· 
ol 

·~1 ... 
-:i 
Oi 

t1 

... 
0 

.c ., 
JI 
0 

" llO ... 
0 

II .. ., 
Cl 

" .. 
llO 
Cl 

" .. 
> c 

"' 

... 

!Ji ... 0 
Q .,.,, .. . 
.:..., !"'til.n 
-~.::> 0 . . . . 

:a"""'° 0 •""".O• 
- N l\ --oo c . . . . 

:II NJ\~ 
c ..... .c""' -"'"' -oo 0 . . . . 

O"' ~.,, ~ 

"" ...... 
-N .l\ 
-~.;) ~ 

o- -- .,. 
""' ""' -4 ., --'""' ... 0 (" 0 

C" -:- O' I> 
• ... ol' 

- "'.n 
- '!: - c: . . . . 

~,,.~:I> 
,,,,. r." ,,,. 
- :-...r. ... c: cc: 

,... '1: ~ ~ 
"'- (\."',,.. 
- ~ti' .... 
- : - c 

<r -(' .. ,,, 
- ;· ! , 

l'; 

:-E 

.. o:"\f :'liill 

• "'""" 0-_ ...... 
Q c:::: ... 

- Q"" o­m tl\r-. o - _,...CD 
oc:o.o 

Oe>.0.0 
ca • N l'lil 
_. - ,.. m 
e o o .o . . .. 

.:J ""' ... ""' 
CIC• N • -- ... 0 c;;. ~ .0 . . . . 

-0 c,.. c . -... _ ..... 
= e c. ~ 

= ,... "'"' "'° •-c 
- - ,.. a:. 
t:. C' :: .c. 

,.. -: . ----..... 
( c : .0 

<C - ,'\t ... ~ 

.. - -,,,,, .... 

":l Ill - ~ 

" -

_ .. .n ~ 
~ c: ... 
- .n"' 
ol\ ::1N . . . 

' I 

- "'c> 
"'0 ... 
- .n"' 
in QN . . . 

I I 

- ... ::i 
• c> ... -.... 
in ON . . . 

I I 

- • ':I ... c> ... - .. ... 
"' ... "' . . . 

I I 

-- :: c ..... -.... 
,,. 0"' . 

I I 

I I 

~""' -"'' a:: ,. 
:'\I.~' ,,. c. .... . . . 

I I 

... c> . ,.. .. 
"' ..... 
"'"':.fl. . . 

I 

J' - r 

" ~ .. 
.,. ' r . . 

I 

-COOi ><>-N 
\~ r .. CD:. .. c_. .:: 

... ~ ... -

.. """P- .. 

.'"II~" ... 
-o o-:. 

_ ...... ::2 

., ""' ... ~ 
~N.n -
-ocQ . ... 

4.0 .. ~ 
-"" .... 
·"'"'""­-ooo . ... 

- .. 0-., .:.,.o .. 
:"'4 NJ\­
_,... C '::" ... -. 

.. ., 4l ., .. """~ .. _':'\t..,,_ 
- cc,;. c: 

=~""" ,... .... " ""' -""'"' -- e ~ c; 

. ..;, ,, ~ 
" -~ --~ ""--cc C' 

~,,.,... c> 
... " ...... 
-~ti'. -

':'. c. ~ 

.L ~ - ,.. 
':' (\II .-

- ""· J' .. - . ~ 

. "'""""' e.n•­....... ,.,..... 
ooo.., . ... 

.., __ .,,, 
C'.t'li.""' __ ....... 
0 0 ::i '° .... 

~- .... e"" ~ .o 
co c .0 . . . . 

- I> ..... 4 
m: .. "­
- - ... c 
C'-C:.O . . . . 

-=- C> """ :"\oi c. (\. .. 
- - .... C' e - c.. ~ 

'a .... • .r, 
,....~o 

- - .... c:: 
r: '='' 

.... ,... ,. ""' ""'. :". 
- - - .z 

"".(.. ,_ 
" . ' ... " • • .<. 

0""' 21 
-N .0 
O.n"' 
111'\CN . . . 

I I 

,,.. ... "' ... _ ... 
= "' -""':'"('I . . . 

I I 

,,.. ... c> 
O' ::. ..c 
'::"" -
~ .: ,..,.. . . . 

I I 

.,. ~ ~ 

..... .. -·",.... 

... ~ :i-. . . 
I I 

• ~ ~ ... -.... ,,. "' . . . 
I I 

-... -
" ;r: ... -·"" ,,. c"' .. 

I I 

""·"" -I'. CL ,.... 

"'. ~ ,,. r . . . 
I I 

·. 
~ ...... 
,, 

I I 

~ -" e • ..... -
..r .. 

I I 

:. -
-<O~X~r-.t ,,., c--.o-;. c_, c 

I 

' 



------------------------------------------------------- -- ----

I 
I 

...... 
o· 
e11I 

~· . -: ..... 
01 
&I' 
~ 
O• 
c.. 
"-I 

ell 

... 
0 

s: .. 
:a 
0 

'· "° ... 
0 

" .. ... 
II 
c.. .. 
"° II 
c.. .. 
> 
II 

::i Ii 
-'-' ..... 

> 

... 

.... • 2'-,,... 
4 ........ SI ..,_"'_ 
- Oc: 0 . . . 

,.... .... ,.... ,... 
"' .... - ., 
::1-·.t\ --o c :I 

... .a., 4 
~ ..... - zt 
::i .. n 
-eoo . . . . 

..a 4, 4 

"' •.t\ 
- ~o ~ . . . . 

4 ,. ..... .0 
~..._. .... --c -,. --·~ ~ -

4 .. .: ..0 
- ,... .. 'Z ,_."_ 
- c;...:. c. 

"'-"» .0 - .... - ,, 
.I - .. "'\ --cce 

• - ~ii' 
"' ,.. 0: 
;, -:: ;· ~ 

.... ,. ('"" 
,.. ,.. " . 
~ ~ ..... 

.0 .... :. ... 

- .. '°"' - -= .... -0 co,.. . . .. 

4 .... ~:. ... a"' I 

- :I -"::) Q o ..... . . .. 

"" .0 ~,... - ~.,.I' 
- ..:a,.. .... 
o-:a <=",... . . .. 

I\ .., - 2" ,.. "' ... -: -.... , ..l ~ .... 

.. il\l'O­-... : 
- j ,...N 
~ ~ e- ..... 

.., . _,... -.. "' 
...... - :'lit 
,_c.~ .... 

.. ~, -"' . ,.. 

·. -

.., ell ., 
c. -

- .n ... .. c .r 
.. .. # 

"'0"' . . . 
I I 

~:.. :0 
-.0.:: 4 
.. ,.. -7 

.I\ ="' . . . 
I I 

:I .0 ... 
... <> .., .. .. ,,. ,,.a.,. . . . 

I I 

~,.. > 
~ c> ... " ..... 

'I' Q"" . . . 
I I 

., .. > 
"' <> <: 
·r "'~ 
ti\~"' . . . 

I I 

- - c> 
,.. "" .0 

" "" .. .,. -... . 
I I 

.. ""0 .., « ,.. ,,. "' .. 
•r,,:. N . . . 

I I 

"' I> It,.. ... 
"',., .. 
.r ~ ~ . . 

I I 

I I 

, ·'" -

<011 ><>-N 
·1.l r- 'Xl , , '- o 

~ ·"" ~ ~ 
-ca "'G 
--~--oco . . . . 

.zi-"" .... 
~G:o.,a:I 

!) - .J'\ --ooo . . . . 

... -= "' .... acrn...z 
~ -"­- o Q o . . . . 

:02':1-
.a .... !"'ril ct 

~ - .n -
-~ =-~ 

,.,, ............ 
1---a: 
; - J\ --c C'lc 

,... .0 • .0 

"""',._ - CD ,, -"" -- \,,,\ c;. r: 

- ... - -4 r ,.... .,,. « 
,j - iJ\ -
- ~ c. Q 

"' ..... :. 4 ..;.. ,.. .. c 
~ - .n -- r: - ,. . . . . 

,. - ti" ii' 
.a;. ,.. ,,;,. -T 
0 : '! ... 

' . ~ 
,.. r"" : -r 
~ - .r -·:. ' ':" 

3.egior.: .;a:;:-an 

~,.. """'#' 
.. # .... :r 
-orii-:i 
:>co.-• . . . 

Cl :0 ,. g. 

- :z- .a~ 
- :J .... .:l 
.:Q ~· .... . . . . 

..... .0 ~ " 
- • .0 0-
-.: .... Q 
eQ e1,.. . . . . 

-0,...., -_..,. "°"" 
-~-­~ =-:!""" 

-0 0 I\ -
-~ 11'1 .. -:; .... -
:IC.-:».-

.I\ 4 -""' 
- • ti" .... -, .... -c: :: c.. .... 

~"' .0 ' -··-- ' -"' c t: ,.. 

............ -.. "' - -~ 
~ - .... 

"' ....... - ,. ,,, .. - ... "" ... ~ C' ,.. 

- . - ... 

~ ,~ 
.:, -

,. :'\t 0 
.. "'.0 ...... 
11\Q!'\I . .. 

I I 

~ ...... ... -... ... ~,.. 

11\CN . .. 
I I 

., "' ... e _.., ,. , .. 
"'a"' . .. 

I I 

"O 4 D 
., ..; 4 .. ,, ,.. 
II' ;. N . . . 

I I 

I I 

.,. .n > 
c> o> ..: ,,. ..... 
ti".::~ . . . 

I I 

I I 

- -"-= 4 CL,._ "'.., .. 
.r" - "' . . . 

I I 

I I 

<IC ".) ol) )<>ii ·,; 
~ ('.<():. r_, c 



01 

~! u 

' llo 
-c' Q 
c; c .{" c: ... 
~ 0 

~ s;, .... .... 
~I ]I 

0 
o, " ... i tljJ 

o:il ... "' _,, 
0 

c::' 
~' Ill 

" 0' ... 
-'I c ..... " ... 
<ii' " O' tljJ 
(J' Oil .., 

"" ....,, 
"' :::1' > 

~ c -I c ... , :i 
o· 2 ., ' < c 
o~ 

.... i 
(J 

"' ..-,j 

0' 

'"' "-I 

., 

""" .a"" 0 
ZI "",... .0 

"' "" ... :I cc c . . . . 

""'""' - .0 ,.. n.,... "° .I\ ... _ 

0 0 t""! -= . . . . 

.... :I .It 
.a N,.. .0 .rt""",.._ 
::: o;;: :i: . . . . 

" "' lO .l\ _,, 
"' "' "' .I\"" --.;; ::I , 

~ 

·" .., 
4 "' "' "' ... " .I\ 

.., -<..: --

" "' "' .r . I\. ... " ·' 
.., -r 

; -"' "' .. " .r --:.; c: ~ 

, "' -" " " .r .., ... - ~ ~ . -

. C> '4 • 
": : ~ < . 
' - : 

C> T ... . 
~ - J ~ 

!' -... , 

3'6 I> ., ..... 
Ct C"" ...... 
'=»=.I\ .. 
0 0 t\I"' 

0-11>:;)~ 

mo--.o 
=- :> •.l'\ ~ 
e o C'V"' . . . . 

st II: - -
SS C> ~~ C 
:I = ,, ~ 
e Ott. II\ . . . . 

... CD ... 
c .. .., 
::: .;:. .I\ ..,. 

'"'"' 

--.. ... c 
' .. 

c. <..: "' 

"' -"' %. <> ,. 
"' . - r, 

... .. • ... 0 0 

; "' "' 

.r " -~ Q c 
.> • . "' . . 

"" ,/" "' ~ • c; . - r 

. ., 
= 0 ~ ,, 

r 

= .. 
"' "' 

.. -·' .r 

,.. _, ,,. 

-. 
·' ,,. 

"' ~ 
"' J . 

... 
Q 

"' "' 

J 

... 
"' 

"C U) 

"' o-

._ ... CD .... -...... -
""-"' . 

I 

-"' "' " ~ -"' "' . . . 

-.a ,. 
" ~ -'--- "' 

.-,: .. ~ 
"' :> r. -... 

"' 

a;. .. 
" ~ "· -"' -... -"' 

,. , 
~ .;; I\. 

;\. 

. 
~ 

"· .. -~ 

.,. 
" . 
I 

-C 0 '11 ><>-N 
•.!Jr- CX: ~- L C 

>~nil' 
n.""' c "'° 
"'°""""""' -==.:::. 0 . . . . 

.. 0->.0 
- "',.. .0 
.0.., ..... -= c: = 0 

~Cl .0.0 
O' "' ... .0 "' .......... _ 
coce .... 

. 4 ... 4 
:c "' ... ., 
.I\ "' ... -r: -:; ~ . . . . 

,. r -~ ... " ... " ,.. ... ~ -.. c 

... ,. ... .I\ ,,. ... ... ... 

.l' --. c .. ~ 

..... " "' "' . ~ ... < 
"' ..... r ~ -

--.. .. 
c,. r .. 

' " .r ...... -

.,,. '? .. ., 
< - ., -... -. . · . . 

~-oe 
.,. 0 N ~ 
~ - ,.. """' 
e :i: C"Wi"' 

- :) r-.'"" 
o-cr..,c> 
~ - .I\.., 
~ = tlria"' . . . . 

:» .:::) ..... :I' 

CP' = - -
":» - I' ~ 
e c n."' . . . . 

,.. ,. ... " r ,,. -::: " r "' ; "' "' . . 

"' r -r .. ... 
·f' "' - - "' .r. 

" :. "' -r Q c 

' ;. 

" . . 

--,. 
"' ~ c: 0 r 

::: . .· ~- 0 .-. . . . 

... <. 
a: 0 " . . 

"' .r 
I\. " 

f' ... ., C> c ... . •' 
" . 

:s .. .I' J 
,,. :,) "I 

; 

. . 

r ~ " "' ... .. .. - "' 

r ,. <> 

4 . ";" -

" "' '> - ~ 

.'\. ,, 

-. ~ ... ;\. -,,. -" 

" < .. . -
~ " 

,. . .,. 
" - ';:" --

'2 ~ 
o-

< o ro x >t r-1 
.!}('.OJ;,. LC 

' 



r 
I 

- 18 -

Regression analysis 

:~o~: Cctob~r ~970 February ~~ao 
. ' y,p,d indus~ry coutpositton correlation co~ffi.c~~r.~ · 

=.asi.c products 

ser•ri.ces 

·ralue added 

Factor analysis: 

-.;c; 

.C6C 

:·:etal ore, metals .652 

d :':eta.t. proauc':s 

d .CCC 

!IDJl&Ct ot the relation to agriculture, vhich is influenced by the 

output mix. 

Link.between the factor analysis and the February 1980 regreasion coefficients 

established for the folloving coefficients: 

•) See Table Oc, last column 
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. ·• '1't,. . ·.·1 
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2 
3 
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7 
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Latin \oiestern J apar: :;.:ir~h 

America Europe .:.mertca 

.~tt ·e • 3Elc • 3' 7.C .3! ~ j 

• 1 l '2 2 .1~·2 .1 373 .LH•ll 
•. 1 7t • - 18 L •'-'Ob -~l (i7 . ~2~ . .,.3 •J•'I(; -~1~0 
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Table Oc: Tncre~en~al technolorv vec·~-s 
and regres~ior. coe''·c·-~·~ 

10-"'' 

Tncremenf:al vector: b( log GDF/c. 
calculated correc'"d 

-~I .~~O• -) .... J"". -24.638C 
"" •• ~ f 7 25.9224 

' . .... : , ., • , !. • ~ .2606 
o.c;.~' 0. C.f:'? 9.5882 
,. • 1 ~" .. . "''.). ~ .2931 

- • ., 7., ~ - • l ~ T' - ~ 2c:4a . ""',,, -., . , " ~ . ' . . - • ?COE 
• \ • • 'YC; " 

_.,..,, .. ) -1C.7~22 .,, ... ., . , .c~3a 

Coordi-
nates 

dX -.. ~ . "' '),. ~ - • ,. ... ? .,. ; 

d'l 1 • ., "' ... - ••• 2 • .• I. 
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3&s't.c :;:::-od:oc:s 

aegression analysis 

'.rJ~: Cctober ~97C Feb ru a r:r ' <?SC: 

y,p,d indus-r:ry compostt:'t.on cor:-eiatior. coef~:c:er:~ 

- .;a-;-

coal,elec~r~ci~7 

:.asi.c product:s ~ecaj. ore, :et:L.s, chem~cals .;,; 

ii.g:::r ~::dustcy oth. ~i::.ig, ~etals ap~a~ei .:ce 

cons-r:ructtor: ~etal ore, che~icals 

services d ctb.. ~i::.i::.g 

value added y cne=icals, =e~als - ............. 
•''1\..-

Factor anal;rsis: Impact o! the degree o! processing o! basic products, vhich·is 

related to GDP per C&l>ita and influenced b7 resource availability. 

1ink between the !actor analysis and the Feuruary 1980 regreaaion coe!!lcienta 

~•tablish~d for the !olloving coe!!lcients: 

•) See Table Oc, laat column 



::~u·~ 'rr-n~:ca: !:ear Asia 1 
~roe.: ;!"rice East 

.0113 .ll035 .1)6:H 

.0120 .OC85 .IJ5l7 

.061!-• .tt5:< 7 .oat l 
'- .2000 .2699 • 2or.1 

.0276 .02•" .l',•I 

:: .0099 .0061 .00•1 
• 'll 11 .0025 .03"7 

e .1'57 .1912 .1975 

'· 
.'5l'l0 .'1'100 • 310'1 

-oord -
:.a•es: ., 

·••1?5 .35•1 .2366 
y .29U • 3167 .2101 

-.l'311 -.1'221 -.l'093 

": =-t: ~ 'b: E~;re::v"c~ors of ·he ract:or 
ar.alvsts 

::pu"!l 
!'°r:lr::: x y z 

• 0013 -.·u~o -.1056 

-.0056 .1101!7 .ou1 
.0111 -.11376 -. 2ill2• 

4 

.'JIU .oo,,. .•'116 

."1156 .11256 -.1519 r. 
-.OOMI -.1'053 -.1!973 

~ -.nn1 • te90 .'l169 

·••61 .HJ 7 -.<'775 
r. 

- 2'l -

. ·-::::. 

Asia ? 

.01111. 

.O:Jll9 

.0536 
• 3'1'>'1 
.02'16 

.0076 

.o:no 

.1328 

.•G76 

.3ill 70 
• 2510 

-.02~9 

'nputs 
from: 

1 
2 
3 
4 

5 

6 
7 
8 
VA 

Coordi-
nates 

dX 
dY 
dZ 

:i:.atin •esr.e:r: :apa::: ~=..)!"" .. ~ 

America Europe ~Ter~=a 

olk:i62 .CIC'•O .(1(11 .0001 
.0076 .ou59 .l•l21 o:lul'I 
.O'I 11 .067'1 .062\i .0 .. 21 
.2726 .3561 ·" 7'1o .3100 
00300 .1'32" .0203 .0372 

.n.J96 .0129 .01:n .O:t03 
.0300 .P.u15 .,o•• 

.1535 .JOU .ll06 .1!51117 

.• 781 .3771 .2&38 .•OSll 

·"016 .3267 .2307 .3316 
.2935 .2112 .2103 .2739 

-.~112 -.011• -.01119 -.oon 

Table Oc: ~::crement:al _ tech::clo~ v .. c·c·~! 
and re«resstor. coe''·c··~-! 

10-"; 

::ncrement.al vector: b' log :;i:::;c: 
calculate"' correc·~d 

-5. JJ11 -5.33)1 ~ '1'%~.-; ,,,.,,,,,,,,,. 
• 78•5 .71•5 - 2 .11.9c9 

-12.2253 I .Ill!>! - ~ .eeoe 
51.61'31 58.6C31 

51.1951 .56•2 ~.2892 

-•.so•• .1219 .7219 
-s.121115 -5.121, .5e53 

-2ill.221'1 -28.2210 -t:: • .2?67 
-2~.117!"9 -21.!17"? -2 .87C<; 

-•.5'573 -1'. 70"' 
-ll.11595 -:s•.l7!l6 
55.UU :1'.0•3 
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-~jectione of J111>~\ Coefficient• for 1990 and 2000 
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aegression ~nalysis 

February ~i::ac 

y,p,d industry co~osi~Lon correlation coeffi.c~en'" 

"€:-:cui '"ure 1 - • .076 

--c - • c .I 

- .;05 

~asi.c products y chemical, ~et8ls, matai ~rod. 

l. '..gh., :_:;dustry ·11ood prodt;c ':s . .... :;-

e~ui.pment y 

cor:S':r'.lC~to~ 

servtces d 

value added ;,cod products 

Factor analysl.s: Impact o! relative importance o! textile• and/ or metal products 

~i.r:k between the factor analysis and the February 1980 regression coefficients 

established for the following coe!!iclents: 8-5• 845~ a65 

•) See Table Oc, last column 

' 



:'::'IU .. S '!rop tea::. r:ear Asia 
!'roll!: ;.~!-ica :::ast 
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• 011!?3 • 2217 -.0521 
.32117 .2G73 .3106 

:~t:~ Cb: E~~e~vec~ors of •he factor 
ar.al;y~ 

. :-.pu•s 
fron:: x y z 

.6978 
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America Europe .~:te~tc a 
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J>roiectlona of Input Goef{iciente for 1990 and 2000_ 
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~~ble Ob: E~genvectors of ~he !actcr 
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-. "' ''Z - • •I 1 3 -. ,q .... 7 
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Table Oc: !ncrement:el technolo vec~ors 
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Incremental 
calculated 

1. o~ "' 
o.73'1 

2?.!~.,,.. 

.... ~,...".; 
~~.,,~3 

~. ,._ • 7 

-o~.•'l•'I 

- :' ~. ~ .._ 1,, 

vector: 
correc• .. d 

_, -~"'! 
,,,1•0 
~ •• 5 ~ 1 
,. • ~· ... c ., •IO~ .. 

-.~~· J 
• pp,, c; 

11.~;,'>< 

-~0.1b'0 

10-4) 

b( log GDF/c; 

~.693~ 
2.7149 
1.4517 
6.3045 
2.4049 

.48 .. 3 

.8809 
1 ?. 503; 

-29.16~8 

Coor ... i-
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dX -1·.~1,~ -?".?1"' 

dY -1. "·"'1'~ -·. 1.0 :" ~ 

dZ 1 -1.-~~· 
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