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mp&E QOMPmmIOlJS FOR THE jLn!EAR EKmjI)ITORF, x3m: 

FESULTS OF SOBZ EKPEl3IMEPSrSl* 

The line- experadiwe syswrj~ L i e p k j e d  cJy S b n e  (1954) is an extremely 

useful b o l  of denan3 amly~is ,  Its applicabili% apbeqs' to b restricted 
,:, - 4 . . . . ': 

howev~r by the somewhzt cmbersome coqitamons mgzested so far in the lib 

rature for e s t i m A w  the underlying p a r z m k s .  . TRe objec+ c: this nbk is 

to provide. a simple coqu ta . t i ona l  s c h m  which permits the disaggregation of 

commodities i ~ t o  a fairly 1a~ge:'llwnber of groups but at t h e  s a m  t i m e  keeps 

the-,computational . . load within +e:cas-mable k t s .  No attempt is made here to . . . .. 
sCadg We theoretical aspects of the co rnpu ta t iok  scheme such as the conoer- 

. . 
price of tho suggestad i terat ive and  possible biasea in estination; ".  , . \ .  . . '  
the method is agplied kowewr fx two sets of data: Consumer. eargmdihre data 

riiu5ng to t he  . U n i t e d  -Ringdorn &u.urhg' the 'period 1 946 ta 1965 ard India d w b ~  

1955 to 7 969. , The equation system estimated by t h e  proposed method appears to 
. a 

p&~:ct? :ekccllent approximations to the obsCnred data  in bath the cases. 

The q s t e m  of d e ~ d  equat5.0~~ set  out by Sbne is -given by 

.th di t ien  in t1;a i group, and Pit "ding respectively, for the  corres-• 

I . . .  
on a?. clnn,qo'di.tLos : $ . .I$i%. P& problem we arc c o ~ c m P n  ~5th here is one 

" '  ' f-7 
ol cst'&atine t h o  parmcf&rs .of t h  sys b n l ,  a and pi, on the basis of tire 

series data: Zit ad Pit, t = 1j2.9...*-n. 

91X-l 
For a dlocusaion of &e properties of the s y s t c ~ i t s  relp~ance to de~~2x-l 

theor,. th~ reader m y  ~f cr +.a Stone ( 14354 a.rd 1964). The coqutationql - - -  -- 
*n?e authar i a  extrer-ely g ~ a - b & I  to C ~ I m  Ihkllerji for prggra,mbx -Q;z 
compL~-L~t,ions. k 



scharrc s~::(-;es$ed by S b n o  is a t w o - s t q e  i tera t ive  proccdurc which s e c a  

suffixes, f o r  convenience) . 

- 
Before we discuss the. cstimnt~dn proc~eure  we m s t  rccagnisc tha t  a 

free es t i ra t ion  of the p a r m t e r s  is not  possiSle b c c a ~ s c  they are subject 

to the f o l l owi rq  coho-';rrtints. 

I 

k + m  . . 4 * 0  

and ; ' j w ~ .  ' 4 
lfiiilc pct;irx zdcqunb attc;:~ lor, to (4.3)$b1C has m t  c : ~ l i c i t , l ~  consiq 

~ r l c s s  th& consL.ai,~s arc i ? u i l t  i n b  ZIC c s t h a t i o n  procodare. 
,' 

. . 

nv:: c u : ; : p t a t i n n d  pracdurc we c6:iiidcr !lerc is d s n  ,m Ckcrativc x c :  

dC 
Sup?osr: we 1mvc i n i t i a l  e s t h  t c s  $* v x l  o f  A1 t h e  pcrmii to r s .  i k n  i 
the scco~~c! r o d  c s t i ~ a ~ s  m c  obtained fron thc cquationo. 

' .  . 

Vo c:?;: use o d i n a ~ y  l o o s t  s;i~arcs Pm, cstimting a. ad pi fro;. the 
I 

- .  rc:~rassiorz of y mi! x ;:.lid Pi. yhw k, 3ct;~ Of y2rl$eB~ion~, e;1-~:1 5,;-vr~1.--2 +-'.,- 
i 

-1 3 

only hro 7r::riablcs on tho rl;-l;t kd. siilc, n i d  to be sstimab:? fo r  d c r i ~ ~ y ]  



obtaining tho nmt r o d  cstimtes, 

For each t i m e  p e r i d  t, sifice 

I 

- 
'$t  = qt ' , ygt  - xzt + i2* 

the sum E a;pJ for all cquations end 
1 

can be seen that  ~quat iof l  (2) is rc.ora convenient than ( 3 ) .  

Howcvar, yo found +hit i n i t i a l  values generatEd from 

led to f ~ i r l y  rapid convergcnce of khc & n t h a h o  of the parameters. Wc must 

add thnt  that  equation (6) is not  even a g o d  approximtion to ( 3 )  unless 

tho prices P do not  vaxy rruch du r in~ ;  the p ~ r i o d  of shdy.  
jt 

51 311 CQC, c o ~ p t a . t i o n a 1  e q c r h m t a  we hatre pcrfomed thus far  wo founl 

f?i,r,t there in s tendency for the proccduro to HcM n~,ya.tivc values fur some 

3f 4210 p a ~ ~ n e t c r s  in the i n i t i a l  S*CS. TO overcome t h i s  we incorporakd 

(R)  : Xf 7.t my stage ail csdU!.fit& p s x m t c r  i3 negative rcphce 

it by z c x  i3 tho  ncxt round of coqu ta t i ons .  

It c:tn be cosily Rcen G ~ z t  T ~ I C  (R)  ~ O C O K E ~  incffec.tive if z r-.~gativc 

& $303 ?lo l l  chi?.r~,yc ~ i ; l i  in GIG n:?xt round. Far, if $: is negativc, it is 

r c ? i ~ c ~ d  ::y zero Ln (5) 1~x1 pi ::ad ai, tkc  il-at row2. C S ~ & T ; F ~ S  are obkincd  

alvi if F5 ;gain k m s  out to bc  ~aga t ive ,  ct4mtio?. (7)  ( i . e .  the regression 

of a. on E :.d i>. ) is I-qcated in the i k r - t i o n  ~ r x l u c i q -  *c 's&c paLr of 
1. 1 

t h i s  M c r s  the cor:m;rCci-!xc of xhc csfhakn,  In thc  coqutat5ons th~t wo 



a-hm-kd wiWa fcirly large n u h e r  of comxdity groups, 425, is, perhayq 

a heavy price pay, 

We found that the ( r 4 ' o t  - pose n sirilnr pmblcrr - although UIO p r a  

may yield negative values fo r  soric of ~ c m  h tho initid s-cs - for, 
* even if a part icular  nc~a t i vo  a:'is rtplwsd by zero in (5 ), othcr acriscon~ 

1 

b u k  to a chm;:e Ln -t;llc noxt round ectim.ks, But if a negative d u e  a 
w e  cm- t&c rocourse tx rq roup i rq  of the c o m ~ d i t i c s ,  as h ease 4 

fin-, wo fotmcl th2t the cons~brzirlt (4.4) is autom.ticaUy satisM 

in our @>:perimcnta, bj the vc~lues to uhich -khc a o t h - . h s  converjc, ! hc  ca 
t ianc,  which will c n m c  t h i s  in thc ~cnc:rd  casc, nceds firthcr irmtresti- 

Tuble 1 civet estimated valucs of pnrmcters ,  ~ ' ~ ~ i n ~ d  by t h e  

p r &  &?xe r?c.3cfibcxl in t% l x a t  scetion, cor r t . spo~Ai1~  'b thc d n k  on c o n d  

ncr eq t :d i -L~~-  ir i  -k.; I b t i t d  :52::?o:: clml+: t h e  period 1946 to 1965. Tha 

vcducs 0.C the pr~cPact-monm-t corrc1r:tion between tho  o ! > s c N  

i?qendLtUre ~ C Y C ~ S  * ~ S C  z.~pro::b,akd 'by E n c ~ x  c:x-pc.rl,dik~-e sys.t;e;nq 

by seen "a bc f ~ - i s l ~ -  high. 



Tablo 1 
J%~timtcd !duos of thc Pc21:c7nars of a Ijncar Ekpa1Idi- 
t w o  *:S~JXJ: Corn-r  gibe in U d t c d  ?r5ngd~~1 

3 9&-1965 

'Cor -elatiomn 

pi 
C seff icicnt; Bckwesn 
Obscrvod x d  2kpcctcB 

$a P o d  0.365 0. i 41 OeqCfi  

0,084 0.057 0 9"" 2. .'lc~hoLic Drjnk G' 

3. TO~FLCCO 0.097 0.037. 0.993 
14. flouein~. 0.1Zg 0,079 0.998 

'5. F u d  r7rmci LL-ht G.056 O*W9 0.5% 

7. I+bmtor Cars ancl I ~ < n b r  
Cycles 0.011, 

Thesr? ~ s t h 3 . b ~  crc! bascd on dnk? on c o r ~ ~ o ~  c;xp&itWe ill current 

cml c u n ~ t m t  priccs coUceSd fram F o h s b i n  (7972)q Price da* ncre 

r ; ,o~.s l~ f i3  i~ 1958 pricos, Tho expcldikrc p m p s  are th i  smra as in fiinshk, 

w x q 2  tbt Dnm2r;t.c jcnricea, & - k k r i . q ? d  (rhcr sa-00 l !d  5*? bbo c o r b h ~ l  

to x:40 onc oie;lc ~mup, dosignatad as to%hor nonriccat ; tl&a was nccoos?.ry 

becwisc of -36 pc~.rcistcnce of a nognti1-c for Domatic service in c i r l i c ~  



b 

Tabla' 2 gives sMLw cstimtes in rospoat of date on por capita 

E w h A t e s  o f  Parmwtcrs of a Lhar,hcnditura Syskm: For 
CapTk Cmsumr &pendike, Urban India, 1355 to 1969 

Corre- 
Intion C o o f f i a  
3dtween O b s e d  

3. N ib2e  oil 

4, bbat, fish ,md 
wzs 

nlo co timtcs in Tnblc 2 PXO based na dt~tr,, yi'r'cx in thc stuVjr i ~ y  

~ ~ b o v o  mnwr because of tkLo persia-kncc of. wg?.?;ivc v~lucs for grou?-? 

as 1 salt' and l c 2 o t h ~  1 . The ' P7~li-food 1 pov-p nbovc i.:lclr~:!;s -&lc ;;ro y;c 

clothixg, fuel and l ight  & 1$5sceUzmcous1, usually zivcn s t s p c r n t  iz 

Nnt5onal Sa~plc Sumq ~:stimha, on which L~Imlmfshm~~ study is 

h n s d .  'Sh@ec E(U- dak ki -m bcQn subjcctx.xl to a ainik-i. , x ~ ~ l g ~ r l o  Z?i* n 
< 

different period o c r l i c r  by Paul ad ~ r j .  (1964) - ?but wikh- 2 5ifPcnxt  
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