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ABSIRAM 
n'l stud> deals .. Ilh SlPlrle hlteaJ rqrcss,on model III the grouped d.oIa 
Tb;. codIi"cnl ofdeltmlllWK'OI It' based on grouped datil ",II ah.a,'S be 
IIl,gbc:r IMn 11131 based OIl unsroup<d diu SInce the ,ncremtnlS oftbe RI 
..,n be: .lIW.wr f(lf smaller oombcr of data elOllp pouu, 1htrcforc .he 
slat15U~ R:,!!· A'l was Iak.ca "hlch sIKJo,o,. litO "enlrlCaDCC of these 
UlI'rcmenrs 'fbi: data o:o<Knned wlIb mo<Jthl, _I)~ and mo",hj, IOIal 
c-q>e:ndJ1ure (10000 S [)J ,.-( wU«ted from 1000 f.."I ..·• In dlff""n!
'1«lI III Klo;on(Ium The TC9J1Q ..,.. .. lhe good fining of the C':\pO<I':n"al 
model to tho: aa:~ted data dcpend,nIOCl!lOm~ 1Utunc.al entena. .,...,.. 
J~, .1 " ~ ~ <..! ... .;~~ ;,-..il :::'JA' ..... ..»I' •.:A .;: ...... 

t..~ Al --..;' J.._.:.--~~ J-.:;. _~)' C:,,..J ---..: ~~ 
1.', .~..;;.:....:: ,....... ,~,~~J...... ~ ~ ~ .;..~-lO , ....~,


• _.r- .... ~ 

-=-i --.,. .,...., ~ _.- JP. ~ j..... It' ~ -:J,~) J ~ ......, 
J ...... _ ~.;..~~.:...J- ,..;J_~.J .. ,... ~,.,;h R·~I.R'1 0..:.......) 

•........,; , ... __ .;;.......:.- (,I; ... ; ...... -a. ;......).s~.P ,}....../'J .. ~ 


oj"'i, :.~~~ _~..: J!I,. ..p ~r...: .:..., .~..,.I, ....... j ......... ~,.. 


.... ..-"lI~....,I -'"""'.)- ~I..!:..! "-"--ooi _~~ 

''''TRODI MIO' 

In .11<' fiUmg hllQ1 ~m(ln ",0;;1.:1"0 .he- rdatlOll ~«n t.c..o,ebold 

",e<1m.: and t,<pc..,!.tun: 011 d'1tlllCl commod,lc:1 II has for scm, lime been 
.und.ud pnctll% 10 a\oo 1~e-5calt ~Ital,,)fJ' ~ grouping the 
mdlVldual houod>oldl InlO I sm;aJi number of,:Jeomc cla'tn. and .h.:" 10 
fi1 fegrc"Uon J,,'It~ Iu 1M cbJl means. "Clfbl<id II) Ill.: lIumber of 
bouschold, ,II cao:h dus "5 fir as e!IIP1JIIOn III (<lnce.ned t~'1 'I1C':hocl 
Ius been )"sIIf",:;I h, PrJ" arod AltChll-<lll', "",", lta't d;,;"n Ihal I,] the 
rc&ftSS1OR eSllmJ.lC'!l •• t u"blased. I") tbt:1 113lt 31~~ ,~"~,,,c 1!Ian 
e"Ul"a'es b.ued on In;l" >dJ.Q1 ob:;('1'1I1101lS. arod (III) Ih,! I.,,", "l,el"'''''' 
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JOIImaI2(X!1i5 &:Iechn:lIM;) ..lio.IlfoMl ~ 

depends on ;;: mourner of grwPll18 alld II leulIftbe obst;r.OI.I,O,"" au~ 
JI"OIII'Cd togctha acc<;>rdin, 10 ~ .alue of the npla:tatol} vanabic 
;""omc PraJs and Am.:1MIon did nOl: ow ",III tile etTc<:t ofgroup;", 011 the 
wrntotllOll ooefficoent, alrhnugh tb<,:, nQI<:d. tIw. the c()I'n:latlOfl ,ocfficu:1ll 
\xl>ed on gnJUpcd d.>.b. .. '1",1, uh:..lt"fa.:t...>r. c:.t,mate of the tend"t'oh UI 
die populahun and In consc'l~"""C of!IItte SQ(c'",allIl~~'t T'Iu:i ",w 
now .. keer'h!: ",th th.: ~um'.u trend of ernplv.sl1lng rcg;ra5IOII r.uhcr 
Ih;m cond~hun It;. true that In the regrcill"h ..' >J~1 11.'. t~ oocfficlCnt 
of dClcrmll'l,wOll. "" ""''''' .ample SUllSlI<: dloll oWm](3 of no frob.abolL>bC 
mtupr~1.lI1Oll SIIII, II k'l18 as >t.15 CGIIWIued 10 compule II. ,QII~ ,hould 
adm'l tb3l a oen..un iInpoItan<;, 10 ,I .5 ULlCbed In ta.:II';gh ''lIlu~~ ~ 
rtgardtd ,15 s;atllf;KIO~ iIlld lu" '"I..c1O as lI"mlnl e"d"~,.oc thai much 
remains UIlC~Jil.ltned 
III th" 1,'P"ct the ,""suits of groupo.! dala In. oomplud} unrelWlle ~ Ih~y 
1<*1 t. Inudi targer • ;uucs of 11. ' III;", ",d" idual obsi.:r.3ltons ....luk dllS m 
tlM:lls ",dd.' undcrslood.. J[ IS belle.cd !hat oJ IS rard) "'Pprcc!;lled 10 
\\~ e:..tem aruur'''i:: mol' LOCI'C<IK 11.- wll n:d f!lled Ehgd CUI'\'CS for 
two bro.uI 1000 £'''''1'' 10 md" ,dual ,~,er.Olt"\IIS a~ ,,0.:11 ;n 10 Ihe !hlmI! 

&U ~roup.:J b) ..,,;('m, cLon~ oh'3I'\'111& lIl\pon..uI<' 'The ""ul~ of tin, 
1Jl00v Jho\\ed th.tt me ~ 01 th~ 'q:r(Wiln lilICS Me hill. allee-lcd, 
"h'k !M COHd.ll1OO Coc:tlICICi'" an:: ...-msockr:obh mcreJ.Sed as more and 
:"'-'I. I"Jm"holds = ~rooped "'!!.ther ;) . 
t<- It'osl OVIilIIlCdI\JC! !:Iken Ioepaf.ud~ 'nc<>rne tddom account! for !'I'I<lre 

m.. 20 pcn;cnt of th. mdll'dIW HlfIUloOn of ",pcnwtur.( lbe 
p'op<Jn.oo 1< lart_r ju broad oom,~O<!rL) groups. • ..J II nul I\:.lch 3 (lUI!e 
re<;pc:t:bl~c Icld ,r on.: tOOI,d~I", U." all 1,'1)<1 "~nd,tu,,, ,,'ail t<;Ul 
c\p."d,'",! '" 1'.10 of 'h,;o.-m. as th~ .~plar.lI"') Il: ,~bk 
I be pnlo"W') ""'1'''"': .,IIIM. *,dl' IS to CUlnlnc thc dli;cl oft'~ "8 on 
the ("",ff" "" nl dole, ,-' ".1\;= ;wd -'lO on the d"mhution if. II", ~t~I'\hc 
II. :( I· R') ,,!L;dl l "u Ih" Ilj,;IIlf~ of '11110 :~~mncnl< on me R' 1'0111 
.mc;';llI,,;1 modd_ cam,J";"1 the '~~='on mood "'Ih /i"ed \lI.I~e' (>1 
c'p~""'I"" \JJUl:lc lUI(! D<lo.I,I", ,h,:urh"',:<:lI u the onh r;o."J,'Ill 
d,'n" ." TI-e d'Kwoato:I ,d..::l h' • la.;l.c ,~T.:nl 0" ljlpr"~ltIu:lCl,ns "h,,;h 
~""" In tli" ~rJ III "' alullc lbc mcrC;lK OIl It: 11111: lI"<I"f USIT;U T;OOd,LIUftS 
01 hud!;.1 -. " !1T",1\-S>IIf'.3I' be npecud j" ""~'" ,f(~) hO,I$o..·I>.,lds are 
~N"pcd IRk I~I ,..,,,,,,, dwses 
TilE 'Wilt.! 
C",-,1&;r (lie "mrl~ Im.:::o, "¥'c.t.I''fI mood 

~', -O':'lh,-w , 
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Jou,maI orSeR.."., .t Thr""n'9r ...10:1 If t'oJ 0:.
\\-lIcre Il and P, art: U"IIO'A'II COIZIUIU. U IS tile: o:I~ I""" ..'bach 
Alufl~ 11K (oIlo.-q HSUIIlpl1<'lrU 

(I) Il, l\c(I,G~) 

(U)[IIU -O 'lf i =) I,J= I ,2, "N 
1m) Ell ",-0 ~ .=1,2, ,N 

The C*JnloOll~d nIOIkl fOt model (I) II 

)0, "'a+~1(, (2) 

...here Ii and II an; .I>.,; IaJI sq.o:ans HtmWOl'll _" .,... 

. S,)p. 
S"" (ll 

a y-6i... r 
• 

S" L1(, Y, n,), 

1_ t 


" ,
S..,-Lx nx 

, , ' 
It II e:t.5' 10) 5/10" thaI Ih~ dope jll'J unb,a",d cstlfl1Ollor for p. ,e Eli - p 
/'00\\ eons,d.."1' ch..: ro.:grulIDII IDDdcJ for. ~ oil'- cb ...... _ (1( _'.) 
..h,dl I'J fron! tM QUlin dl.-.dcd 1I1l') 'In"'1'~ or... ~~~IIOIIS exh..o 

that ,-1.2. II and!""!.;;, A"rI\I,neadig"'''p ±.,.~ .... tho, ... 
,., 

no ...""'PI..... ;11 made ..b:una aoo..l lhe ~..re oil"" 11""'1'" ~ a.c 
"\«1 and II" c,. and , < I.rc In lq)QI.d 1arTl)lla OChn.:J ~ 

('J 

V. hCle "" Nlilfics I'" I.bo;r. c :lSSllmpllOllS 
o.~-rlI1I IolqlIc m..:ans arc dcnou:d b, a doobl~ b.lr illd 1110011 CI1I,:3T1S b) a 
_'''ill: hlr. &0 I""" 
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5...\ .,. L L ·" (ltv' ;')2 
1.1,•• 

(6) 

S,' - rr(x~·" -iX)'y-Y) 
,-I I-I 

Th.: OOfTc5PODltllljl "'ptsJoOOS takuWcd Croon doc ..flIhtcd poup"""'ns 

· ,S,\ " Ln;I~,·i) ,. 
• 
, 

'" 
5:1:) Ln,fx,. ')(Y,-Y) , , 

Y,,,.ii .~~, ... , 
here Ii I 1»>01"... , the- lS'Unlplm," of Ih~ Qrd,~ .... '" "",_ 1IXIdd_ ;J/Id die 
IcalllOjt.IOIIloa ,")I'-'!I.aIOI5 of tho. modd aft 

:.. S~ fp r - __ 
S, , '" ; .. ~ . p~ 

TIIt,<f\.'« the ~ ,malt<! model for ~_(81 ,\ 
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)oumal of Smn~~ &; Il'Chnolog' 

(WI 

It IS C:IS' 10 slio" that 'I E 13" P 

The C(ll;m"j~nl of d"lcmlln~tlon In Ihe "lTlplc hn.:ar r~j;"'::won model J5 . 


SSR~~ 
R " (II)

S')101 
In the ordlllm) regreSSIon modcllZj, (he sum of "'1\1;1"::1> of Ic~n:"Sll)n UI 

412) 

And ,he sum of 5qUa1'l'5 oflol:tls 15 
• 

N 

SSrOl "'$" "'L>f-Nyl
I_I • 

Eq (11) becOlt1C5 : 

U4j 

WhIle, in ,he agg;regll1ed regress10n mood (10). II IS noted thai . 
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~m.~ ~,j "'~,c'",e 8:. Teclll~,L ,
[L ",'<,y, N'(yjl 
,-, 

,., 
~ _l N-' (16) •SSTOI .. S,,- £. ",y, - ~' 
;-1 

, 
lL "' \,) ' ",'<y]l,., ' 

But the means In equatIon (12) an: equal 10 the (I,cral l meanl 'n tqlUllUOA 
((7), It 

( (8) 

., 
,., ,. , 

(In 

, , 
Ln ,;;:8, ~ L" 'YI 
, ~ I ,·1 

(19) 

Therefore, from equallonl (IS) and ( (9), It ... concluded that 
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R~ ? R 2 

TIl". ,n.: cocfriucnl "f dcl~mlln3Uon oo$Od on SlOOPI'd d:lIJ ",II al"3)"S 

be ~~. 1h:Ln 111;,1 IS ba..<;ed on un.!lrotlp!;d dlla 

u rre n:'" OFTHIO ~100~; r . 
An, lImplc InC'C'''~ In rhe codfll:lenI of 1k1l:mlln3l1on rna, nQ! be 

S/&mflC;lnt CSpoX:lalr. for the tCOllOt"" \..tl.lbl~ Tbc.dorc. one rna) 

take !be stJI>'''~ R '\I-R-) ""11:11 ,h,m ,lie rcar slgn lfi",",1CC " f Ihcse 

,pc~"'rnIS 


1\0.\. u could be sho\\ll lha, Ihe ~I""C J- R 'U-R I dc"Qs~ 


~cn,,,,,H) "'Ih .pcr~ In SIte or 8roop accordmg 10 ,h, mod..! 


k 1.2. .8 all 

docpen~InJl on 
I f-K'" from ""OVA 

2 R~ Codfklcnl of dc1cnn'n:luon for Qo;h lIggn.:gau:d modd 

J ;{-Ie'll for ~ned and C511m':l100 ,,"/w:5 
~ l'htll"s U~K I~ f.... rhe roret:!.5\1ng )lO\IC. "rthe modd 

lbc \aulc of F foom 1>.'0\ A 13blc usmg unglllUp!;d d.:lL1. 11 
.;:ompul''tl f.OIl! 

(22) 

",h,le In "oopcd data. 5S... and S5, .. ;1ft compuled from c'I"","ons (I~) 
and (16). and the dqrcc: offra:dom oflhc error bc:como N-g 
1lIc 1..' Slllll5llC IS rompulcd from 

(23) 
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lou...!!lll..R.f~ ~h.."+l" _ _ 
, , 

" .... ...., I... the ,**,,,..:1 ullleorRi: \1 R~) nl lk"th..aa"owcd 


'~be or l «Wr4'IItcd lfora ret (21) 

Tbc TIIe'ls l-Katl.lOc .. llIch IS IIIOd 10 11:$1 the ro:-~nsl", fIO"CI" ofthc: 

...,o."IUIl IS ddi..oo II. -, 


l (14) 

O:il:~l "hen L'- ..o 1ha1 mc:an~:l 'enl"",fOll!Qlll'llIpoYocroflhe 
model. ",h,le U- . $hoY.lI the "-W 1iJr0000"1I11O"CI oftM n.ork. 

TlII:.I)ATA 
n.u. "aC colto..,cd f,_ 1000 Sud3acto.: ram,."" fram d,ff"clll...:;ls '" 
t..haJtoun. ai, , .... , cI= CXlnWJIoi 1"'0 \~~. 1100; _hh _~IOO 

SUI)) lqII'o:Kftkd ~ ~ and the manlhl> lOW c,p.:lIdnllrc( 100 !'oDD, 
~ecI ~ , ... t tg,--e ~g:olcd the (buo ~'"' 10 len cW'I<Sol 
IIIroI'I'Ii,: 11$ In the folJo.., .. Qbk 
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HSIILT'5' ",'rOD DlSClISS ION, 

f ot ~ obuo ~ 1000 obIen-..-. one ItU!be foUoooo,'IlI'_1Is 
y, • :\0)19'" 0 ~17 ~ ,"- 1.2. .1000 
R'..(I1O f -2Jl2 &.to 
ARn aurePUIIJ!he: dWI....,;.ooi'1IlI1o Tabk (I). one .-:I' the foUo"mll 

~'" G!Q\!p2 
T.b~ U' Au....,I.I~ d... for IrOIl' 1 , 

9t B " 1591-1 
y, 

lIB7 

" 4 11132 23171-1 

),- 'l~t2(!1'04973i1:, ... 1.2.3....,, 
• 

)',. !II']I' .('1 ~IB9i1:, 
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H=:t= 

lPunglof.k""~ &;Jtd",,?!\!!!, ___ _ 

"""-L 

" f-~ 

l<, )"J 

Qmllp' 
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QT9I!D 8; 

• 

Yi - )IO.lm"O.5299Xj ;" I,2,l,,,S,6,7,1 R f'al464UJ? 

GrouP 9 

j lI1.1.7~·O.moxi 1- 1,2,I,4,!,6,7,1,9 

Grt!IIp 10 j 
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IourMI or Ss:jgg I: Ig;hno1cwy 

nc ....alT.... (1M 10) are -.JIeCI ill Table (II) 

TIIIIII(II ): n.--..... ..,.•• '''''*' ' n __I. 

fro- T-tIk ( I I). _ JICIta that ~. DO SIpI6caaldllfo:renee ba¥l-eenthe... "on cocKe... T'IIaf • D'IIe.ao for cbc.-aIuH of R~ ~ 

I .! fUr qroIIped daIa. Therd'ore, one oo.IIpIla ... R~ 1(1- R~) fUr 

cah aroup," in Table (12). 

TIIIoIeCU): TIM ....... Df I. for ... I .......M~ r"lm.ion models 

To III: die c.tpCllltldallIIOdeI." equIIion (21) LO !he <*.I 11\ TIbIef 11). 
QUASJ-NEW'T'ON wbleh II _ flllIIe ......_ Qlin*lOn IIlClhOOi ;& UJed ro,... ; 
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• ctp(16.$61-19012 OV 10."1 ,2. ,9 (25) 
f ..Js-I59 ;U 

vaIueI of It: UId f m\ec:u die aood .... of the ....e 
IIIOdd 10 !be d&a. And by -.1'- a..n equMXln (23). 
oonstrw:Ild .. rotlOWoli 

,he obIo!I\" MI:t QI,,~ '.lues"" ~_dUl1brf~OOJoIn'IOdd 
rd"lmi a flOOd "rt_1Ila for Ibe~ 
FI&U'< ( I ) ,,-, ,lit pllinolll of Illt rc""""",~J tn.l<kl ,0 dot cIu 

....., 
• ,,. ,.. ... . .-. ••• 

...... t 
.,.. .. .... . ..... -,,. f . ., , 


, , , , ,
-Fillure(1 I' Fit"n~ 11M- f~po ,,,,,,".1 mndtl for'~ I, 
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Joomoll Q(Sm!K~ j'ut'~"·"'''.''''''~_______--''.·''l'JL'L"'.'...,...'" 

The for«:asllnll'O"Cf model (2~J b~ UBUlIL cquauon (24) II U-o oos. nus 
,7.h>c SUppOrtS obta.ned result! 
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