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Introduction 

Consumer purchases of a particular commodity depend upon a wide 
panoraina of factors such as income 9 relative prices 9 family size9 soeio­
ethnic background 9 advertising, age 9 religion? and geographical location. 
Prediction of future consumption levels requires an understanding of how 
these various factors influence the consumer in allocating his incomeo 
Unfortunately? we are nsver able to completely specify the influences of 
all these factors. Therefore, we must be more modest and select two or 
tr.ree factors and relate them to purchases. 

One method of predicting the annual growth rate of demand (D) is to 
relate population growth (P)~ increase in income per capita (I) 9 and the 
income elasticity of demand (E) by the following simple formulag 

D = P + E (I) 
This formula is somewhat restrictive in that changes in consu."11.er preferences 
and relative prices are not incorporated. However 9 in ab:rence of other 
information 9 it may give sufficiently accurate estimateso 

The relative import<J.nce of increases in income on increases in demand 
can be J.lJ:u.strated by an exa1nple. For Peru9 we can approximate P by 2. 91(, 
and I ty 2.0%.2 Using these values 9 the projected percentage increase in 
demand for an income elasticity of • 75 is L~.4%. The contribution of the 
income term is L 5% per year or approximately one-third of the increase 
in demand. As the population growth rate slackens and the per capita 
income growth rate accelerates 9 the relative importance of the income term 
increases. The importance of incorporating the jnfluence of income changes 
in demand projeetions is evident. Accordingly, the objective of this study 
was to provide some preliminary estimates for income elasticities of demand 
for selected food and non-food items in urban locations which can serve as 
a basis for demand projections and analysis. 

The data used in tJ.-i.is study were taken from the results of family 
expenditu1~e surveys published in Resul~dos P:reliminares de la Encuesta 
Sobre Las Condici.£12es .. de Vida de ],a Fam;Uia en~ Lima--CaJ..:lao2 Areguipajl_ 
Cuzco., h"ua™.o,, Cr.J.cl2!:~~+ouitos 9 Informe I 9 1a Parte 9 Abril 9 Mayo 9 

Junio~ 19649 Instituto Nacional de Planifications Lima 9 Peru 9 Oct. 1964~ 
and Patrones sJ-e Gonsumo en las Cuidades d~ J\.:('eq£~12a y CuzcC2.9 PS/D/34 9 

Vol. XV, Pl~~al Para El Desarrollo Del s~r Del Peru, Lima 9 Peru 9 

1959. (Hereafter referred to as 1964 data and 1959 data 9 respectively.) 

The sample characteristics for the 1964 data are given in Table 1. The 
published results are for 327 families in the cities of Lima 9 Arequipa 9 

Cuzco, Huancayo 9 Chiclayo 9 and Iquitos. Only families with two or more 

~ 

~see E. Oo Heady 9 J\gricultural Poli£._v Under Economic Development, Iowa 
State University Press 9 Ames 9 Iowa 7 19629 p. 645, and R.Dc Stevens 9 10 EJ.asticity 
oi' Food Consumption Associated with Changes in Income in Developing Countries 11 9 

Foreign Agricultural Economic Report No. 239 US.DA9 Marchs 1965, p. 4. 

2These estirnates are based upon 9 

lfilTI1'1DO s Y ~~En El Pe:r:lb 
La Realidad Socio Economica Del Lima: Julio; 1963, Cuadro L-

T-· . .wJ.ma 9 

Peru 9 

respectively, La Poblacion9 Los Recurses 
Abril9 19649 Cuadro 1 and .Analisis De 
Volo 1 9 Instituto Nacional De Planificacion~ 
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members and that lived in urba..."'1 residential areas were selected. In addition~ 
certain families were eliminated because their incomes did not fall within 
the range established by a preliminary survey. Each of the selected families 
completed a detailed questionnaire during a one week period. The data were 
collected during the months of J~pril 9 May9 and June 9 1964. Although data for 
all expenditure items were collected 9 only the data corresponding to family 
size~ income~ and food expenditures were published in the Resultados Prelimi­
nares4 • • • Receipts from gifts and temporary aid were not included in income. 

The 1959 study included a survey of a total of 437.families grouped 
into two classes of workers--employees (em12leado§._) and laborers (obreros). 
Each of these two classes was stratified into three family income levels 
(Table 2). .An initial sample was randomly drawn from pay-roll and social 
security data based upon employers records of manufacturing, construction9 

power» cornr.iunication9 ·banking, transportation 9 and service industries. 
On the basis of the initial sample 9 a preliminary survey was made to select 
those workers that met the following conditionsg (1) was head of a family9 

(2) had resided in the city for more than six months 9 (3) had not been 
unemployed during the previous twelve months 9 and (4) did not eat the 
majority of meals away from home. In the basic survey schedule 9 data for 
173 different expenditure items were collected. The data were collected 
in one interview and corresponded to the previous weok0 s 9 monthas or year 0 s 
purchases depending upon the nature of the item. Family income included 
all the wages and bonuses 9 gifts 9 rents 9 and family produced itams. In 
an effort to reduce errors introduced by under-reporting of income and/or 
over-reporting of expenditures 9 data frorn families whose annual expenditures 
were 100% greater or 50% less than thoir annual income were eliminated. 

Certain characteristics of these data should be noticed. First 9 

they correspond to the larger urban cities and therefore may not be repre­
sentative of smaller cities or rural areas. Second 9 they correspond to 
families where the household head is employed. As a result family incomes 
are higher than the national average. Third 9 they were collect.ed during a 
brief period of time' and then expanded to an annual basis. Consequently9 

due to seasonal fluctuations in consUlllption 9 prices 9 and income, the data 
may not be representative of the entire year. Fourth9 the prices and quantities 
correspond to the retail level and consequently9 the elasticity estimates 
are also for the retail level. Fifth, the data were left in 1964 and 1959 
current (undeflated) prices. 

:Expenditure Patterns 

For many Peruvian households 9 food purchases require over half of the 
farnily 0 s income. For the 1964 data 9 exceptions to this can only be found 
where. a farnilyus annual earnings exceeded s/.40 9 000 (Appendix Table J). Indeed, 
for the lower income levels 7 food accounted for as much as 69% of family income. 
Similarly for the 1959 data 9 the below 50% mark was achieved only by the 
families corresponding to employees earning s/.30 9 000 annually (approximately 
S/.40 9 000 in 1964 soles, Appendix Table 4). Almost uniformly9 families 
with higher incomes spent relatively less of their incomes on food. 

Of total food expenditures, cereals and meats are the most important 
items.3 Next in importance are milk and eggs 9 tubers, and fresh vegetables 
(Tables 3 and 4). Apparently tubers and alcoholic beverages are relatively 

3contents of the food groups are given in Appendix Tables 1 and 2. 



Table 1. Sample c~qract3ristics by location and income for 1964 dataa 
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-~- I 
Annual f ami income 

Location leF.:; tha.1 · .. ?.0';000 to 30,000 to 40~000 to 60,000 to 70~000 or All income 
20 uCO 4 6 classes 
No. '.':"'lll!o Fam. Fam. Fam. No. Fam. No. Fam. No. Fam. 
fam. siz~ I~ size size size size fam. size fam. size famo size 

Lima 11 .5. ;J ?B 5.21 23 5.96 15 5.87 9 6.67 6 5.83 12 7.67 104 5:.90 

Arequipa 13 4 • .)9 11 6.64 8 7.00 6 8.33 4 6.75 _b 42 6.26 

Hu.an ca.yo 10 '.). :10 1..,. 5.86 8 6.50 5 5.60 3 4.67 2 7.00 2 7.00 44 5.52 
Chiclayo 27 4.82 20 8.05 5 9.60 .52 6.52 
Cuzco .5 2.nv 13 3.46 31 6.77 49 .5.41 · 
I uitos J±_,_2:_50 8 t: 6~ 

"' 0 
10 6.30· 9 7. 22 1 8.oo 3 7.33 1 8.00 36 6.47 

All citie 70 4.~s 91} ;.87 85 6.66 35 6.60 17 6.41 11 6.,4.5 15 7.60 327 6.oo 

asourceg Resultados r~eli1r1inares •••• 

bThe data for this income 5rou1 in Arequipa was not used in the analysis. 



Sample chara.eteristicr> by loc;Jtion and i:.'!.comG 

claas for 1959 Cuzco a~d Arequipa 
a 

data 

Employees 4 9 500--12 ?000 
E:u1plo;yees 12 900:1... ··30 9 000 
Employees 3D 9000 or more 

12 
57 
24 

6.00 
5 0 ~i6 
5 ~ 5l~ 

4o08 
4014 
3.92 

10 
-;;;o 
/u 

23 
5.11 
6~17 

3.() 5 
~ ,.. 
J~o 

4c6 

22 
95 
47 

Laborers 2,808-7 5 800 38 4.39 3.20 24 4.29 3o2 62 
Laborers 7,801-13~000 57 6u03 4.40 57 4.77 3.3 114 
- - 1-. "'0- 54 887 r-1 - •7-, ' r· 5· . /" 6 46 t:;: 0 0'7 lii:tborers ~-J~V .L-, 9 I ') ), .. ) LJ.o:::'. 40 .. " -1• -'· 

., .. ~.,.,._, <r--••· ... -·-· _ _,_,.._.....,_,__.,.,.~,_.-j,,~···-r-----··•""""''""·"-•>'~,_~, ............. ,:O~ ... -i .. .., ... ~ .... ,.,.21~'"""'""°"-~.-..0''> ...... "-~"""-·e.--.;--~,,,_, . ..,._~~~.•,.--"""''_...,..,~-~C--DI 
T01.i:AL I 239 5.,54 4.,05 198 5,.33 3o90 437 

"""'"" .... ---~.--.... - ...... _,,,~---.. --..,. ... --..... ,-..... ___.L ....... --.. :... . ..-.......-..,,_...-~,..._,,.,.,,......._J,.,..,...,,.-. ... , ...... .-.... .._,,,,,,..~,,.,,'"',,..._,._,,,.___......,, ... ,...,,,,.,.,:z. .... ~--_ ... !..._.,t.~ ... _ .. _ ... ____ _ 
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20~867 29~LJ..52 299478 J2,, 2JL~ 369?23 ~'. 

( ) 
J.49334 ·~1 !01~6.1 i:ood expondj.tures · 19~488 lOO<O 100.0 :L89 313 lOC"O 169399 lOOoO 16s563 J_OO" 0 129 788 100.0 

(},)reals 3 5i:;1.r ~ ·"" .18. 2 39620 25.3 3,~~13 18"0 39023 :!..8.0 39530 21.0 1~885 l.5.0 
Yisat .59272 2'(.0 )9099 22.0 5~909 32.2 ;,952 21.r.o )9837 23.0 4·s230 y3.o 
1ri_sl1 69:) 3°5 6_50 l--i.>o .. 5 258 ].,L~ 290 2 (', 665 l+. () i;-)l 3. I) QV 

B'ats and 0:1.J.s 19369 ?.O 88.5 6.0 906 ,- 'I 920 6.o '? J2' ?"O SJ'? / .5 Jo lJ ..1..9 • ~0 (J. 

lliJJ.1k and eggs 2,_s19 13.0 1~337 9.0 19787 J.OoO 1.9749 I.LO 2~092 J.J, 0 19251 .lOvO 
£i\n,3c<h vegetables 193/9 7.0 1~1'79 8.0 19150 6,0 17357 8.C ? r•h5 -~ ,, . 12, {) 312 f. -.) '1 ~) 

~:tl.b8l">S 894 .5. 0 68.5 5.0 197'73 10.,0 l 9 39C1 8,0 19099 t?o.t) ·~L4J.j, 3,5 
F'resL. fruits 19041+ 5.0 602 L/,.O ')48. 5.0 771+ 5.0 1~112 6.6 1~:1.CO 8,6 

Dried vegetables Li·.58 2.4 483 3.!.1. 28/-1- f ,. 
.,l .•• o 251 L5 626 3. f3 J88 J~O 

?1~t;s0rved fruits and 
°'lf::·gis»t.abl8D 9? Co5 l-1-0 0.3 66 O)~~ 109 0 ,..,, 

•I 16 0.1 18 0.1 
3ns;a.r~ salt and 

- < ' 8.31 L;,. 2 '733 _5.1 935 5o0 .::.? ()l}7 6.0 178 1.0 8JJ 6 ... '.:!o:r1dJ..tn.errcs . .) 

;.,r~_s::JeJ.laneous 140 0.7 67 0.5 70 OA 1.38 o.8 47 0.3 LJ.6 O,lf. 
J\~(.,11·-t.JJ .. c;ob.~):.ic beverages 869 I· 5 683 4.9 460 2.5 60'? Li.-.(\ 155 LO 527 2.6 .... r I) 
ALcoholic beverages 370 2.0 271 2.0 J-153 2.5 ?9li· 5.0 35 0.2 :_66 1.3 
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T::,ble 4., Annual expendi tl:i.~e8 and percentage distributio:".l :pe:c 

family by expenditure grbups for 1959 

Expenditure g:;:.·oups 

Income 

Total expenditures 

/:..~JJ. fcod 
Alc:bbd]j:e beverages 
Heat .. " 
Household offects 

Housing 
Clothing 
Educ::, ti on 
Personal care 

Personal health 
Ent ertail'h'Tieri t 
Tobacco 
Transportation 
Cleaning products 

All food and alcbh42Q:.:c 
beve::i:>ages 

Ce:;.~eals 

Meat 
li'ish 
J!'a ts and oils 

Milk and eggs 
Fresh vegetables 
Tubers 
Fr11its 

Dried. vegetables 
Sugar 
~liscellaneous 

Alcoholic beverages 

Cuzco and Are1u1pa data 
,, 
'·"' 

! ----~.-·-··-·-·~~~~-~,.~··-"'""'"~·~---·---

l CUZCO .!/ . .ARI:iQUII'A w- ... --~-~·-·---~~-~%--· ·-~·-· ,.--· ··-·----~~·--···=···-·-,.,..,,··---
'T boles ! o · Soles . l % 
~ I , . 

.. ~~--·""""'"------...--·-----· --~ .. -_,,..,~'--·----· -· --·-·..:·...u:_.L,..,..__,, .... ,,.,,_~..,,,__._.. ... 

I 
I 
* I 
1 

I 
i 

I 
l 
f 

i 
I 

18~248 17?633 

24?018 100 229339 

12$897 53o7 115654 
708 2.9 434 
608 2.5 440 
720 3.0 689 

1~978 8.2 29132 
49527 18o9 4;206 

428 LB 480 
400 1.7 503 

440 1.8 602 
354 L5 260 
135 o~6 185 
356 L,5 284 
467 1.9 470 

13,605 100 12,088 

2~003 140'7 2,043 
2,857 2LO 29956 

201 L,5 208 
641 4o7 504 

19537 lL,3 1,588 
826 6.1 679 

15419 10.4 1,118 
631 4c6 727 

415 3o0 414 
503 3.,7 534 

19864 13._,8 883 
708 5"2 434 

100 

52o2 
L9 
2,,0 
3.,1 

9 !) , "~ 
18,8 

2.1 
263 

2o7 
L2 
008 
L3 
2,,1 

100 

16.,9 
24o5 
1~7 
4.2 

1.., -
--J~..L 

5 ., 6 
9,,2 
600 

3,,4 
4.,4 
7., !t 
3,6 

I 
l 

~------·-·-------'"----· 

and other unpublished data 



:rC!.-::rre: :1-t:'~F:~\:t~t~a~·;;, ir.t 1J-:;tb. Ca~~; co 8.J.).cl 1\.T·"e-q_uipaC) !~o~:'l.=-f cod e:z1)er.tcl.1 tu.1~~~;:--~ ~f .::iv'.::::Lt-1.E: ·· 
'J(u.J for -~.h0 19 59 data 9 ind:i.cate that. c:lothi.:ng and hotwi:ug a1·e the t!.ajur 
:!:1;s1w. Fc>od~ housir;g 2.nd. cloth::.:ng combined. rep:crns:nt over 82% c-f toti:tJ_ 
. >.•; - ·1 • -'-r•·• t'' ' "•8<fl .<>- 1,. < • --1-- •~-' • • ·•, .. ·~l·'-J_, ' i:;;,:?;::pGrKt .. ~~·:::.1:;~~s ~ J ... ea-,ring ..J .. ~=.:•i.::.> na11 ... t.. /0 J. or L1.ea:-i.:,J.x1g ~ et!.U<,;c1 CJ..OJ..1 9 r .. ?:.c.i. t, ... J. 9 e·sco 

'I'his preliminary look at tho ex:·pend:.tture patt0rns <lramatj_zes t..h13 
).'cl.:d:.J.vo :ili'1porta:nce of food costs o A1n1ost U!.15.versaD.y this trai·t. is 
v.i:;so.:::i.ated. ·with r01ntive1;r 1'...igh (06 to 1) :\.ncome elasticities fo:c foocL 
Th1s~ as we shall see bol01-r9 is also true for Peru.a 

We5ghted regres-sion proced-vJ::«::1s were u;;;ecl to specify the .s1t<=;I'll.S.t::i.vo 
(lo.m.rrr.td. relatio:nsb.ips o i·J"eiglT'sed. regr.esstcri was -c~se~l ·because t,b.e l1a-s:i.c G .. a:t.a 
wero for the avere.ges .fer d.l the f Bl'r.J..lies in a pa.rt:l.cu.lai- inco:::ne class 
wh.6re .i:ch.e:.t"·e 1>J~J'~"e unequ.al nuu1.bo:.t·G of :taroi].ies ir1 each cla~so ~?l~.e rje1"'cen't 
.ofl; .t.he nUtro.be1~ ci .. fatni1.iea per ·:tne:~or.~ .. e class Vjit,J:.t resr;ect, to tf.lt~· tot,;3.l. :J:ce:1b-·3:r 
of fam5,lies was used as the i:·reightso I:r1 thlc way~ j_t, was pos:::J.'bl.e to ass:i.g:n 
a gx"et:rte:r:' l"el.ati1re :!.u1port~~1nce t,o t,b.ose o"t1so:t~at,ions co:c-res1)on.d:'.!.:r. ... g -!~o :ln.co!ae 
classes cvntaJ.r.dng a greate1" ntnube!~ of fa~nilief; r~1d yJ.g~?l:>:.o 

. ~l 
Savere.l a~Lterne..tlve fu~nctie::n/for:ms e.:'ld specificat:I.ons were us0d. 

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

Some 500 separate regre;:;sicn eq_u2.ticns we:;;·e cstj_m.atcd.. 'I'he logarithm.:tc 
eq;;z.ation was used i;-Ji th the g:i:·ea.test f requenc:y vr.lth ·che linear c:r' t;emJ. ... 
~logaJ:~itJ.rrr.lc f 0rms beir.g llaed.. fo1r.1 comparison i1m~1JosGso ~C:b.e J~ogr!:~~L°t.J1m~c 
0q11at.:i.cn w2.s US6<l pr::1 .. mariJ .. y heea11se t.:b.o use o::' r.1M.y t::lteTnative fur!..:rt.io:naJ. 
forms would. have made a..11 excessi·1ro ccrc.pu.tat:.ona1 bur·dcn. F'urthor~ th::: 
1.og<..~t"ithuri.c forra was choser1 bacause :it has historic:aJ.lJr been u.sod e:xt0nsive:ty9 
part.taps :more e:.:c'Gensi.vcly thax-1 an;y· other t;ype. 

There is a. iJid(-}· choice o·f va:dablos th~t pote!ltially could be used 
to rep!'0s011"G consumption and :l.ncomoo Ca.lortss 9 weight!) and valu.e :s.re 
('t:mdidates for r:iaasu.ring const1r.:pi~.i.011" Beth income and total m;:pendi tures 
havo boon used as measures of inccrr.o. For tL.:> 1964 data or.ly .estimates 
o:f income and C}~perK1:1turos on f::J~v..:h food :i.ton wero availablG, Fo:r the 
1959 data the choice was wider. E.7.:penditures and 1veight were l:'.sed as r:i0ascr-Bs 

f -----~ ·'·-' ~ •l, .. l"" ·-,,..,--_ "'d + +~l .,,..,, ·•1"'-~~-,,-. "._.+ '"Mo' TQ'I" "'"°'C""1:ne. O CO,tSt...:11pl,..t.Oh '\'.~ .1l.._-c. J.! .. ..,C.1iG cl.l'l. vOc«:'--'· e,,,,_pe. :.!.t.vc.<.J:'El;:; ;.1GY.'G ...,.,,..,Q •• - .!. • .-.• v.~ o 

In many equatio!1s 9 the fau11J.;y size (nu."llbOi.'.' of pm·sons per family) was a.1.so 
used as an independent variab:leo 

Caut:i.on shou.:..J. be exerch"e-;:~ in the :'u:rt.e:r.'p:!'.'etation of the slast.icit~ .. 0s 
sinco many different ty-pes ar·o preserJ.;edo The ·two basic t;;rpes ar·e oiincoir.,Y · 
arid. nrc1n:1 .. ly si.ze:3 olastj_cit:lss 111ith va:eiat~to11s re~"t1l.t:tI1g 1-JJ:1en co11sr-~1J·t:to:n is 
measured by cp.a.ntitj.es instead (lf ex.panditures t;.:nd income b;r total exp&nditure:::;., 
When both income or expenditm'()/3 and far.d.ly s:Lz.e aro 'L;:ti]j.z00. 9 the :ce:=:ult:h1g 
elast:icities should be interpretE:ld as partiaJ. ela.sticit5_eflo 'This distin\3t:.i..0;:1 
has not boen m&tlo in the te~t. 

Since the 1964 data did not include estimates of the quantity of 
food const:ll1ed. 9 e.xpe:adj;t;urEJs wa:~::;c used as the dopondo::rt. VaJ."iableo Cc-:nsoql.::.ent:I.y) 
all the e:Casticities estimated. from t:h.e 196Ir c~s:~a ~z·e. inco:mo a.rid. fJ.ir'ily 
$ize elasticities of oxpond:1.tu..J'.'eS 9 Loo 9 the pe~cc-ent increase l.n 0:tqxmd:'i:tn:~0 
due to a one pe:r·cent incr·oase in incom.e and the po:ree~:t i11c:cea.:;e :.:n 
o:.;qxm1itures due to a one pm·co:nt ~mcrease i:n the mu;iber of persons pe1· 
f ;;.rGlily ~ respect.i vely" 



'l-J' •. e :i.ncome elast:l.ci.ty of c.:1z:pel:': Ji tu.re is tJ:-i.G sum of the ji.:n/:c·m0 
e"l q!"'t.:; c·1(··.y·· r·1·· qU''"'1t1· 1 ... - ··nd +i..,"' :t.." r·cr""o· e] a"t·' P1.' ·f·y 0.1."'' ;ic"'a] i· ·1-~r 1 i ·+ 'l'i-,r> "'""''-~---' _,,. ....... , • .,.1 <:<..LJ •.• .. ,J a. . v.1..i.Y .1 UJ.1.r. ... c: \.? .J .. ~. .1 J. u. , .. . '-'.:1 o .. .z.., . .,, 

:tncomo elasticity of qna1.it.y ropresonts the r,01~centagE:• change i:ri. pr.le'') 
p•;xe' pe3:"CG:ct increase i.n :l.:nco:me. Since higher incom9 families: go:ne:r"a11y 
a:;.~e w:i.lling to pay raore per unit in order to get a hi.gher •~quality'i 
(ug. pa.sturi~7.ed vs. fresh milk) the quaJ.:1 .. ty elasticity is generally 
positivo. As 2. result~ the income elasticity calcu1e..ted. by us:ing 
expenditures usually is greater than that based upon quantities. ~f.'he 
SD.me argument holds for tho family. size elasticity;,,,:: .. : Co~sequ.entJ..y 9 
tho elasticity estimates giv'3n for tho 1964 data probably overstat0 the 
response of changes in physlcal quantities to changes in inccmef> an::l. 
fardly size. 

Est:l.r.1at0s from three t.;.y"pos of oq"J.ations were derived for the Lbna 
datR so as to chock tl:.o sensitivity of "':.he elasticity est::i.mi;ites to changes 
in fu.;1~tio:nal form e.nd specificatj "Jn (Appendix Tables 69 7 ~ and 8). A fourth 
semi-log was al.so t1sed~ but tho estimates differed greatly from the other 
three and was 9 therefore~ omitted. 'I'wo of the equations inclu9:ed both 
incomo and family size as indEYpendEmt varj.ablos. Tho T-vaJ.ues.J of the faml.ly 
size coefficients were with few excP-pticns less than one and none of. the 
coefficients significantly differed from ie:ro at the 9.5% level. Th.i.s may 
pe.rtitU.ly bo attribut0d to the fact that fa."flily s:i.zo appears to be 
positively correlated to income as is evidenced in Tables 1 and 2~ and 
therefore~ the income variable is accounting a.J.so for variations in f mnily 
s:i.ze6 Hoti.thakker6observe1 that. 5ncomo and fami;J.y s:ize may be uor:related 
particularly when the data are from households/\~R:llbng to the same social 
class. This ho, attributes to larger families having :more w&ge oarn0rs 
and to the wage earner of a large family being more likely to be :i.n his 
prii.w.o of life. Sr11&ll families fr9quently correspond to newly established 
honseholds where tho f aJr.ily head is young o:r. to old.er families where the 
child1~en have loft home and the :family head is relatively old. 

Houtha.kkor'7 noted the tendency that items havi.."Jg high income elasticities 
( 11lu.xu.riesll) have small or negativ0 fa..11.i.ly size elasticities~ wl-.dle items 
having low income elasticd.ties (g3n0coss:i.ti0s:1 ) have larger positive family 
size el13sticities. Tho J.ogj_c: ber .. .:tnd this is that for a given income leve1 9 

l-1-Demonstration~ I,et P = price~ Q = qu.a:1tity and Y :;:: income. I.ncor:10 
elasticity of eXfienditurea is def:i.ned as ths derivative of mcps:1:::titures v,·j;r,l·.1. 
respect to income lU1~lt.ipJ.:i.ed by the ratio of income to G::h.'J?O!ld.it'.U'OS, i. Co~ 
d PQ Y = dP Y dQ Y dY-- • PQ- ~dY-• -p- + <l}t "-Q~ 0 The first. term on tho :dght is 

the quality elasticity and tho secorid. is the quantity· ell'.st:l.city • 

.5,r-value refers to tho 00Stu.do1it 'l'n .significa:nce test which j_s the 
:r·a.tio of the regression coeffi.cient to its standard er:roro Tho bighe1· the 
ab2olute Yalue o.f the '.l!-vaJ..ue 9 the m.o:ra confidence ean be placed on tho 
coefficient~ B estimate. -

6-h· q fif"IUJ .. l,;.,l.~-iN.WO qJft •. 1 T1·+e~···'n·::.+J· o·,...~l r·•,.,n .. ·-··:r·:i.· so:n o f>,J',, - ,.,,, \.1.L . .i.o,.t,,~,~~~'.t. 9 .H...i. .... -J.,..,, "'" ......... ..>. .• J..r.u.- '-- 4~,·,,.:..t-Ja- • ... 

Pa.t·terns 9 Corrnr.i.e:no.re:t:::ng the Ce~Yte11ary of D:€el 11 s J.,a,1,r ~ v;r 

Hoo l+~ Oot. 19.57 s PP• 532-55L 

of Eov.soho1d JD:;qier.c~:'d,ure 
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::.-.n.(;~re.9..C:;E~3 5.l'.:. f a!uiJ.~Y ·si~0 er;jGLr:td tb.a r\.::c1u:lrQI'O.~:uts bctt also ~l.~o.-J:acie Jle~0 

':::a:;_:i5.ta i..."'lcome. 'l'he!'efo:::'e,, the f a~n:Uy is fo1:·ced. to real.locate its 
e::;rpend.ii~iJ,;:-e.s .fron1 the '~:i.x:.:mries 0~ to the ~ 3:necest;itiesi0 • ~l'his iG ge:(\'~'J'·<.d.J.;7 

GO.n.:tir:med b:r the resulti; in .Appendix Tables ?. a4d s;>· . although r;,·rt. 
u.nc'q_u.ivocaLly. '1'ub2.'lrs 9 cercals 9 d:t'ied. vegetables? l:.t.-"lYing low ~Ln::;or.ie E:il.a;:;ti·­
citt:'i.es:1 haYe posit:i.ve f~;J.nily s::'.tze elasticlti<:>s. Unexpec"tedly9 the log 
(Appendix Table 7) equation yields a negative f ara:lly s:lze elasticity i'or 
ill. food., The estimate of' o. 318 f1:-0111 the l:i.nea:r. equation correzpo:nds 
eloseJ.y to F.c.n.tthakker 0 s esti.'1'!.ate of 0.3. 

Since i'€U11ily size is positivel-.r correlated wlth incon1e 11 its on:ufu&si6D .. :·, 
as an independent var:i.able will cause the income elasticity coei'ficimrt to · 
inorease·or decrease depending upon whether the famj_ly size elasticity is 
:-cesp9ctively9 posHti.ve or negativeo Appendix Ta.oles 6 an.d 7 support th::l.s 
observ-ation.. .All the income '1':itas+.!cities of ite::n.s in Appendix Table 7 
that. have negative fam:lly size elasticities are larger than those given. 
::i.n Appen::1ix Ta1'.:..1.e 6 where family s:l.ze was not included as e.n i.i1d0psndent. 
va:r.'iableo And. 9 with t!!e exception of fish and dried vegetables 9 the 
converse is true. 

Judging on the basis of the coeff'ic:l.e11t of multiple correiat:ton (R2) 
of the two equations having the fa~nily si'.!;e varia.blesi the log r;:.qua.tion 
(Appendix Table 7) app'3ars to give the bette:I'.' .:Cito Exceptj.ng three of 
the R2 values~ the l.og equation gives at least as M.gh R2° s a.G tJ1e linear 
equation (Appendix Table 8). In addition~ the T-values of the income 
ele.sticity coefficients for the log equation are hl.gher tha..."l t:b...ose for 
the linear equatl.ono 

Most of the elasticity coefficients est:i..m.ated by the log equation 
a:::-«3 somewhat hl gher than those estimated by the linea:r equation. Part of 
tha divergence between the income elasticity est:i.mat.es may be due to the 
influence of the f a.•11ily si.ze variable. 

The esti..'tl.ates of :i11come elasticities ~10,1ilfoJ!lU fairly closely to 
e. priori expectationsQ V.t:U.k and eggs and fresh fruits are the ailuxury1' 

foods -with cereals 9 tubers 9 sugar, salt and ~1.ittl~~l;,'9 the nbasicn oneso 
1'.,or Limasi the income elasti<,ities of ex-pend.:ltures · probably 
f'all :ln the following ra:"lgesg all f'ood ( .. 6 ·- a'?)'j) cereals (a30 - .4.5),, 
meat (o55 - 075) 9 nil..'I<: ar..d -eggs (LlO - L30}? fr0sh vegetables {o50 - .60)~ 
tu.bors (o20 - .35) and frosh fruits (1.40 -· 1.,60). 

CoPlbined and Inter-city Comparison for 1964 ~1ata 

When the data for the six cities were com.binad.9 the family size 
elasticity contj.nued to be negative for the food groups hav:l.ng the larger 
income elasticity (Appendix Table 11-t ). With two exr:~eptionsll all food and 
cerea.ls 9 the T-values were non-significa:nto It is interesti:ng that tl:i.e 
elasticity of family size in Appendix Table 14 for all food of 0247 
again closely corresponds to Houthakker 0 s estir.1ate. The income. elasticity 
es-i::.:imates ·fall within the ranges set for J...ilna Trrlth the exception that the 
elasticity for meat is notably hieher and tubers zomewhat higher for tbe 
combined data. 

Since the f a."llily size variable does not appear to be sig~ificant 9 
it may be thought that tre.nsfo:rming the data to a per capita basis n;,gy give 
similar results as where they are on a per foo:r1ly be.sis. This possibility 
was explored a..'Yl.d the resi:lts gi-.;ren in Appendix Table 1.5. Generally;, the 
income elasticity coefficients? T-values and R2°s are somewhat smaller 



~ . ·+ (.I\. ,.:j.·"" .. T ,,.,..., ~ ........ l ....... (~ -:· ·· ·f':l-1····~oo;-"'t' ... ~;1.4 '•· '~ ......... .v.i·?. ~-· 
~1Y.t'?.l~ p·::3?' Cap:i., ._,19. v'~ppe'.':l.•~--'~<- .cU}J.e .:.;;; } :t.~lS' :98.rt O.l.. ;;1131.' •. ,,,,.r!,"'"·'·J' ;:1:-. i,a. \ .. ~J?.t;<~.l<._ '·"'· 
'.'.:.L'.Lil.13·16) are us.sd.. T?."'.!-<>.r.•e seaus to be -a clc)sRe relation be·i~W01'):i.l ·t..h::1 1;,:;;~ 
<:;a.pita Hqtla.tion and th;, per fam:i .. ~r one that includes faurl.ly si~,;, (Aps..:.~>.::::Vi.::'" 

·:t'&.'>le 14) although o·:te:t· he.l:f'·o:f' the.pe1• cap:l.t.a estimates ar0 l:'Ji1l3.l:L<::-'r. '/.:.15.<:" 
tn:_ggests that estimates of inc6rae 9last:1.c:l tics based Upon pe1• CHpita Jata 
:me..r tend to be lowel.',, ·rhis is Gu~.-z·oh:ii·atxl by Kiri..g 0 s observation t~ig.t ln 
a TJ.So study 13the incomo elasticity of food expenditures ••• was .4C 'li-r.i:th 
:ts;:r.j.J..y size as an explicit variable and • 30 usi.r.g per capita data. ~·8 
Spar kc has observed that 0~ o •• the use of per ca pi 'l~a data. :ln the r~tudy of 
food dam.and may gi1re nonmoaningful results. Q~9 Based on these f~.ndings a..".ld 
observations, it appears to be more appropr3.ate to use por fruuily iristead 
of per capita expenditures. 

Wow we ·inquire: Are. tha ela.sticities uniform for all the six cities? 
To answer this question t..."1ree sets 6.f elastj_ci ty esti."11ates m.::a be e:ir.and.ued. 
Ono f"H)t corresponds to elasticities est:i.mated individually for each city. 
(Appendix Tables 6, 9, 10, 11~ 12i1 and J.J). The second set is for all 
the c:lties combil'.led (Appe:ndi:x: Table 16)9 while the tl'.-i:i:\d set :ts for all 
c::i.ties combined but with a du.."lJmY or shift Vari.able for ea.oh ctt.y (Apper.il.:br, 
Table 17). 'l'hese estimates are summarized ::bi Table 5. The set of income 
elasticities for Lima exhibit a tex'l.dency to be lower relati'lre tD the othe:r 
·cities w:Uh the exception of' nrlJ.k; and eggs and fresh fruits. Conversely~ 

_those for Chi.clayo are- relati·1rnly higher. Since in this study average 
fiun.i.ly ;i.ncor.10 is high.est in Id...111a (S/ .40/+57) a."'l.d 'lowest in Ch:i.clayo _ (S/ .20 11 867) 9 

the estimates conform to the hypothesis thc."l.t income elasticities tend to 
ba lo"ti-J'er a.t the high'dr levels of income. The va:t'iat:i.on in elast:"tci ties 

. between cities is considerable. For exampl<~,,, the income elasticity fer 
meat rar.ges i3rox11 O. 56 t.o 2. 82. The explana;t:i.on foz- this w..:.de variation 
a.rises in pa.rt. from the d.j.ff' e:rences in j.nco:ne lev.aJ .. s. Certa.:1111.y ~ other 
f' ' 1 l +. . . "L . il" t - . ' t . ... _am:,ors s·uc i as re a. ... 1ve pr:.i.ces 9 avai. a.ti 1 ,y'J qua..L:t·Gy, e ·c. e:ircx·1 .. an 
in.f.'luence which has. not been possible to detect ·in th.ts study. The :ri.cxt 
tc the last colu.m.n oi' Table .5 gives the estimates for the elq..:rcio:iti.es · 
when all citi.es are combined. Thc>"~e esti.'Uates generally :t'all wit.h:i~n the 
extre.me points of these for the individual cities. 

~.'he last, column of 11able .5 11 wl:.:Lr~h is t-E.ken f:.·om. Appfjndix Ta1::le_ 17 ~ 
gives the set of ostilnates whe.t .. e tho clt:~.st:".cit.y coef"f:lc:i.e::rts of a:n cit~:..es 
is required "to be t.he sa.r,1e 9 l:m:t. lJherE:i each cd.t.y ha~; its ow.n d"t:i:irr:tY variab10. 
A graphic interpretation of the duir;,i:a;,v· variable t0(1hniq'.J.e is gj_v-e:r~ :tn Figure 
Suppose the ;go~,,~~ and Sl;-r.G s" :represent the dat.a f o:r L.i.ma and Cuzcc. IT 
only one line is f'ittaC.~ i.e.~ I ... i.rna. and Cuzco data are comb::i.J:1edr- the 
reg;:-ession result -wo·.:G.ci be Eli9 • However? if we use t1. du;.n;i variu''.)lo a:(.Kl 
assign it a value o.p zero for_ Li..m.a obserra.t.io:ns represe:!:rceci ·';;.y Vio 11 s 11 

(i.e. 51 Lime. is tl:e base city) c.nd a 1 for C1:t!l.;cos 0 l'.'·"3presented. i:~;- n:x.0 s~\ 
we uould get two para..1lel regress:i.ori equ.ations AB and (,'D. The co;;-f:ficior.1-:. 

BGo ~ K.1.r..g 51 v0.4n Appraisal .of the Str.engths and Weaknesses of the 
Economet1•io .Approach; n Jou.rnal_?f..l.~:.n ... J~~£9no]!.~9 \Jo:!.. lf-5 9 Noo 5~ 
DeiJember9 - 1963? p. 1412. · -

9w. Sparke 9 1Tiiscussion: Ax!. Appraisal of t):::.e Strengths and 
Wealrn0sses of the Economet~·:l.o App1•oach 9 ,, ~1....&f....Turm Eq<g~9 
VoJ.. 459 No. 59 December~ 1963~ p. 1418. 

_10 A detailed account of the. dummy var~.able tech:niqi:.e is g:i.\TeL by 
w. G; Tomek~ "Zero-one Variables in Regression :&iU.<3.tior..S51 n !1.2£L:;:;.1<l-.s:f. 
!f..arn1..]9Ern-~' Vol. 459 Novei.r1bcr.~ 19639 pp. 8~-.3-822. 

... {\ 
l:J ,.!!-,·~· 



Table 5~ I:ncmne olastic::Lt1.es or \'".o;:X.p{.;nd:lLu.roo £.:;;.J· focdr, log equation$ 1961+ 1:ixna 
A..:-·c,~1u:'i.p<:, C\1zt10~ Huancayo 9 Ch:'Lcla:ro~ ar,d. Iqu:i..tc.s d>;tt2.a 

---:-~}ood 

it,Cl?l 

il.J.1 food 
CJex~eals 

IvJ:e(rC 
Fish 

F.s..t,.s an cl oiJ_s 
}:ltlk: and eggs 
F1~ei3l1 ·~rog Erl~al:~Les 

T~1l:::ars 

F:ce8h fruits 
D:;.~ted. vegetables 
Sugar 9 GaJt~ and 
cc ~1il~.:tiJ0-::.1i'1t,s 

o.64 o.68 
o.4'* Oo52 
0.,56 o.6s 
0.52 L57 

0 .L~_5 o.68 
Ll6 o.s1 
0.59 O.La 
0.3!+ 0.4? 

l.39 L19 
0.10 .. () 0 1,:l.,L 

0.32 0.63 

0<>99 0"7L1- 1.09 0.'(8 0.72 0.79 
1.19 Ou62 o.68 0.38 O.}? Oo55 
1.37 0.65 2o82 O"'?l 0.80 ., (' "" 

.J.o v) 

1.12 0.75 -0,28 O~J3 0,,83 0 .'71 

1.22 1)-¥6 LJ2 J..31 0.9'? LOl 
1.00 LOJ 1,05 L33 1.16 1.18 
(). 54, 0.39 0.86 Oe72 f' J·'f. 

'J" ./'+ Oo.58 
1.15 Oo)l~ 1.12 0.75 Oo)2 0.65 

0.5'? LOl 0.83 0.86 L06 1.12 
0.34 0 ...... • ;u L05 0,,56 Oo52 0.,34 

0,92 0.71 1.37 0.65 0,,51 0.67 

"'~ - ,, . ~ _,_ ___ ;._ ......... 

·----:; ___ ,,,.,......,.... __ _.,.. __ ..._._ - ...... -...__..__......__..,. 

ascurceg .Appendix Tables 69 9, 109 119 12 9 13~ 16~ and 17. 
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Family income 

D 
/ 

Figu.re J.Q Illustration of dummy va:t'iable techn.iqu.e 



oi:.:i t}b.o- d:1:il1'1Yny varia'ble corrospbnd.s to :i.c .... ""4tJie c:lista1~.c0 bet-vi;eeri ··i~b.0: t.v:\) 
:r.·cgression cnrves ~ vihich in t:his 9Xample repros0nt.s for o. given incomo 
:1.svol ~..io.r) amount by which CL1zco f :~.mi1y expenJ:i:i~urrn3 a:co h:.gh•:J:;.• t.b.ar. Lir::n 
:family rc:i)r.pendi ture s. 

The <:.:lasticity coefficients for the combined data with the dum::11;y­
va,:;'.':i.ao1.es are higher than those vr..i.thout the dumm.y variable except for 
f:lsh and dried vegetables (Te,ble 5). AppE'md~~x Table 17 indicates that 
so7eral of the dumray varinble>s aro significa:r.t. 

As mentioned. proviousJ.y~ the sign of the dtm1.m;7 variable coeffiCient 
:Lnd:1.catos whether e:x:penditu:i:·es i:1 a particular city as cor.rpo.red 1rJith JJL'1J.21 
,'~"-"':?greater or less for the same income hYVeL A:Lthough no overall ps:t:tet'n 
of significant differences is suggested by Appendix Tabhl 11+ 9 0:1::.:penditure 
levels for fresh vegetabl(rn 9 tubers~ a:rid fresh fruits o::~hib:it the most 
marl-rn::1 dj_fferm1ces 9 wM.le thosrc-; for meat 9 dried vegetables? and milk and 
eggs are most ho:nogeneouso 

'i>.o signifj.ce.nt diff orencos in HY:pt=inditu::~es bet>·.rofm cities for 
fa:milies 'ltJith equal incomes may bG a ref1Gction of differencE::.:;; in physical 
consumption~ :me.rket pricess corn.b:l.nation cf items witr.it1 the focd group~ 
food quality~ or a mixture of these;, For ther;::i cl<.:,ta 9 it ls not possible 
to detect which of tb.eso inflL:tences is dorninat:l.ng. 

The ai.:.alysis of the J.96Lf, data suggests that log equations yj ~ti].d 9 
statistioaJ.ly speci.k:i.ng 9 estimates equally as reliable if not ll!oro so thnn 
tho linear equations. IncI.usion of tho ft\.mily size variable tended to 
result in estimates son~owhat larger for high income elasticity food groups 
and somewhat lmJer for low income elasticity ones. .Although the family 
size elasticity WM generally non~significant~ the estimates of it for 
all food of .31 and .21J-7 from the Li.ma 1 linen.r equation and tb.e combined 
log equa.tion are compatible i;·i:i.th Houthnkker 0 ;:; cstimatoso 

Due to the limited nu.m1x<r· of degrees of f:roe.<\rJ~/,~, it was ::1ot pract:ictl 
to ino1:ndc the frunily sbe variables in tL:J equa·::,:Lons used fo:;.~ estimating 
tha elasticit::.<:is for individual cities" ~.'hr:):;:·efore 9 the iricome olastic:\ti0s 
appearing in Table 5 probaO.l.y are too high for the nE:loessi ties a:vid too low 
for the luxi1rioso 'I'able 5 suggests that the in·Jome elastici"~ies r1w.y not 
be homogeneous amo:r\:' cities whioh in part r.rn.;y· be due to diff<=irent aY<::irage 
income leve1so This implies that the combined city elasticities may b<::1 

more apprcpriateiy estimated by equat:l.ons which do not require the 
elasticity to be uniform over the entire :income range~ i.e.,,. something 
other than a log equation. 

For mmraary purposes~ the prev:'Lous estimates have been utilized to 
s0t a probable rar~ge on the incomE~ elasticities which appear to be most 
Sl'.itable for predi(!tion purposes. Tho set of elastidties for the upper 
limit may correspond more closely to families with lovmr incoJ,Ties vrhile the 
lower limit corresponds to those with higher income~~ (Table 6) 0 



····---···-- ·-·--·. -- . ··- "···------··f--· ···----·-··-- ----,·--------······--·-·····--··-------· --,-------------··-···-···. 
·Eood. :deL'l i Upper J.i~~~~t :f,,y;JG:i.:~ ~lim.Lt ~- !ni <:::rmecLa.t2 

.. ·----~·.-cM-·•--·-------t ••·•-·-----·---'-·----··--•' .·-~·····-·--·····--
:1_ :~~---~·'?:-:1_ I 0.95 0)65 C,,'j'-.) 
0c~~~-o I 0"65 0~40 Oc~O 
Meat I :l. "00 O" i::;_r) (·, i·jl) 

J?:Lsh f LOO c .. 5u o .. 7n 

J?J:·esb. fJ.?u.i. ts 
Dried vegetables 
~:~:::.{;Di~~ s.:.i.J.t a:nd 
-:--<~1:··<- ., :;~J.CE:·> S 

f 

i 
1 

l 

1.20 
l.20 
C ... ?O 
0,, 1(j 

() 0 60 

CJ,; l!.O 
C:'<> 35 

(·_· ;n:: 
-'c:-)J 

'.~: ~ 9 ~) 
l \}.to 
c~::-o 

l ~-\)5 
c ;; 35 



C~.:i.nce the 19 55' 'iat.n :i.nclndE:~d tota:L fa~iil;v e:x:pendi ti.ir-Gc D. '~ w<i".!..l as 
:f 0od q_J.t~:ntlties ~ the:r."":I ·w8re CC:;;Vo:z·b.l alternat.i-.res to use os the ([<,;)o.nd.0ni: 
·1.'.l.d. ind.;.Slpe~1dent var::'~ablos. 'J,'l\ai;ie de.ta. in acldit:tor.1 p:rovidefi tho priLJsibil:.ty 
(if usir!g tha r;.<.m1be::.~ "of consumption imits pGr i'am.i.J.:y as ci;.1 alt02~na.t.lv-:;, 

, nEJaSUI'f' of f arn:i..l;y sizeo The conversion. faGtors used for def~.ni:r..g consucr:.p..:.;i.oYJ 
u.nlts were as follows g :males over 1.59 1? wornsn e.nd childr(:"Jli. ove:r 11 9 • 9~ 
children 'l to 10~ • 75~ childre11 4 to 6 9 .4; tl.nd children und0r 4~ .15.11 
It 'liv-as anticipated tha:l:. consumption units might bo a more approp;:•:i.ate 
measure than family size in that allowances "Ki:>X'e made for :i.g9 differen:::es. 
It ::J..s ncr(. ob~i:to-uc:~ hawevG1·? which set of -::;xpr:md.it:J.re.s it0ms .should be 
1,lsed [.>.S a basis :for con;rertine; t:..> a ccmmor. d,;mominator :members of diff e:re:n\:. 
2.ge grm1ps. For example~ a child 0 l:l constll11ptim:1 uf milk may ev?.n exceed 
ti.1.e.t of an adult, while the child 0 s c·:msumption cf 9 say~ alcohol or 
t.obe.cco r.:ay be zoro. F'or l:.L8::0 cl.i.ita? ·t.':le u:=;e of consumption ·u.:i.its inst.Gad 
of number of :person~ per i'wd1y res'.A.J.ted ir: aJ.r.'lost identical estimates. 
Consequently~ consumption uni-i.:.s we1·e omitt&cl from ft::.rtheX' consideration. 

Pro-.risionr:>.lly; both inc~~m0 a,nd tct~l e:xpendi t:u.;'.'e~; we::·e considered 
es measures for total incOlil6. When totai e:;~e:nditu.res are utilir.ec1. 9 the 
resulttng elasticity gives the percentage cho.nge in t.he expe;Jditu:res of 
any particule r item pc:- o:ne percent incr-siace :'..n. total expenditures. Tho 
two alternative meas11ro.s of elasticity arc related in the follo~'1.ng 
ma:nnm:·~ the :income elasticity equals the E,:z:pop.ditDre e1a8ticity multiplied 
by the income elasticity of total expe:::iditure.J.2 Fer the 1959 data 9 

the incow.e elasticity of total A~"q>endltu:re.s was about • 9 for C1:;,zco <':.:0.d 
1.1 for Arequipa 9 which i:nd.ic13.tes that the income elasticity should ba 
somewhat smaller for Cuzco and sorn.er~he.t larger fo:r Arequ~.pa than the 
expenditure elasticity. 

As mentioned. ear·lier 9 total Bxperditures for• the 1959 data excoeded 
income 9 thus indicatir..g a clissaviri..g ('!' more likely, un.de:r;..:>.·epo::-t.i:ng of 
income and/or cve::.---reportir.g of o~~p,~:1d:1..tu.ra;;.;. It was noted. in the study 
that expenditures o:a ce:::·ca::.n it,,s•r,_s ;::moh a,[, olotl-.dr..g r..:t.d l;.o'!lschcld cff cots .., 
tend.eu to be exaggerated9 wh:i.le tb.ose fo:c a.Lcc,hol:!.c ·:oeverag";s w0r·3 rr,iduced.-;.) 
For these ree.sons 9 elast.ici t.:l.es cnn·osponrJj_r;.g bctC. to income anC: to·cal 
expenditures e.re :presented. 

Estimates i'rom alternative fu?:.ctional form;;; and. opec;ific:a.tio:ns 
are included in Table 7. The elasticities with respect to family size 
were non-·signif:l.ca..'1.t. for Cuzco 9 but for Arequipa they were significant 
fer fish9 f'at.s and oils~ milk and eggs 9 and fruits (Appendix 'fables 22 and 23), 

llPa:~s C.e Q211sumo • ..!.!.~ P• 39. 

lZnemonstration~ Let Y = income, E = total expenditures and X = the 
e:xpenditu1•es on ar;y itemo By applying the chain :Law (cancellation) o:f.' 
derivatives we get dX Y (!JI. E dE Y av·-x = 2ft: • -x~ x ar T· 
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Table 7e Income and o:x:pendi turo elasticities of food expenditures for alt01'nativo equation forms g· Cuzco and 

·Arequipa d:Htaa 

-----· -·---· -·· ~=~ =====--=-~-_l Areqi'i:ea Cuzco and_kegui2~- -----
Income 1 Expenditure l Income ' Expend. Income elasticity 

Food items ol'.J.stici:\tL. __ ~----· el~£i:t.L el~~2;st~---~-- _ _ __ 
Frnri.ily size ~o fame Family size Family~ No fam. No fame size 

size size size dummy variable 
-~-=-.......... ·==1==o=g-~near-~[-~log__ . -log _! lo_g___.J._- log r;:;-: lo~---~--

ill food 
Cereals 
!eat 
:!ish 

~ats and Oils 
l:ilk and Eggs 
1fresh vegetables 
'.fubers 

Fruits 
Dried vegetables 
SUgar 

Oe70 
0.33 
0.55 
LJ.5 

0.87 
0.96 
0.52 
0.28 

1.15 
0.36 
0.56 

Oe69 
c. 26 
0.44 
1.31 

c.73 
C.87 
C.47 
c. 20 

L26 
c.26 
Co.57 

0.82 0.85 
0.39 0.46 
0.65 0.70 
1.65 L54 

0.98 1.03 
1.13 1.19 
0.61 0.67 
0.24 0.30 

1)+0 1.32 
Oe38 0.44 
o.68 0.67 

0.75 0.73 0.70 0.70 0.70 
0.38 0.37 o.48 0.43 o.43 
o.68 o.68 0 • .58 0.59 0.60 

-0.19 -0.12 1.08 0.98 0.98 

0.17 0.15 o.68 0.75 0.75 
1.48 1.39 1.06 1.01 1.01 
0.39 o.4o o.47 0.54 0.54 
0.46 o.47 0.29 0.39 0.39 

1.84 1.69 1.33 1.09 1.09 
0.88 0.90 o.47 o • .54. 0.54 
0.90 0.90 0.35 0.60 0.61 

--~--~--"""'°'··~~----·-,_..._,_,..,.,_ .. -------.....~--------~---~---·--------,-·--Y-"------=--.---_..,~~---'-·•-~-----__.,-~----------~----· 
asourceg Appendix Tables 18 to ~60 
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r'o?.' Cuzco 9 family sie;e elasticity was negative for fruits 9 fish anci suge .. r 
wh:J.ch~ e}wepting sugar 9 have high income and expenditure e1astic:i.ties~ 
AJ•out one .. half of the family size elasticities were negative for J~requ:i.pa 
w.I.th the negative ones corresponding to food groups wlth relatively :tt::.gh 
j_nc9me or expenditure elasticities. Apparently the .Arequipa family sJ.zs 
variable for fish is relatively more important than income or expenditures 
and the result is a negative income and expenditure elasticity. 

Among the various functional forms 9 the f'lmily size el.asticity for 
food .oscillates between ~0.32 and 0.27 being generally smaller for Arequipa 
which is probably a reflection of a higher income or expenditure elastic:i.ty 
for food in Arequipa. 

The relationships between the expenditure arid income elac:tid'.ties for 
comparable functional forni.s conform to· the cmr.ments of the, prENious section" 
For Cuzco 9 the expendi tu.re eh.sti.cities are greater than the income olastic:Lt.ies 
while with tlu•ee exceptions the reverse is true for .Arequ:Lpa. 

The lfunear equation gives lower estimates of the income elasticity 
than the log equation for all food groups except fruits and sugar. These 
differences are not significant. 

There are conside:r0able differences between income elasticities 
except··~:rall food~ cereals~ and meat for C'uzco and .Arequ:i.pa as was 

. also indicated oy the 1964 data (Table 5). These diff e:rences do not 
rc:ppear to be attributable to differences in the allocation of e:xrenclitures. 
Both the 1959 and 1964 data (Tables 3 a.nd 4) indicate that the percentage 
of income spent on selected items is fairly uniform for the two cities. 
Neither does -the use of dummy variables provide additional insight as the 
last two columns in Table 7 are al.r,-iost identical, We conclude that 
families in Cuzco and Arequipa appear to respond differently to income 
changes. · 

A few contradic~~ions are er:.oounterecl when the elasticities fo:r Cuzco 
ar.d Arequipa for the 1959 data ('l'abJ.e ?) are com.pared with th.~c;e fr•om the 
1964 data (Table 5). Some of these are attributable to the fact that 
the elasticities for the 1964 data were esti.11.ated without the use of 
the family size variable. Aceordingly 9 thG relatively large elasticit:i.es 
fo1· the 1964 d1:?.ta shottld be somewhat lower d:::1d the relatively smiJ.11 o:c.e,;; 
somewhat higher tha:"'. those for the 19.59 data. Still it appee.rs that the 
1964 data over-estii::iate the elasticities fqr all foods meat~ cerea1s 9 

ar.d tubers for Cuzco and under-estimate the ela.stfoity for milk and eggs 
for Arequipa. It i.:: more comforting that the income elasticities 
corresponding to the combined data for the 1964 and 19.59 data in Tables 
5 and 7 are re1narkably similar. Bet•rcen 1959 and 1964~ no noticeable 
downward shift in the tncom.e elasticities of expenditures becomes evident. 

Tables 8 8.r.t<l 9 contain the 1aquant:ity9~ n.nd iiquality11 elasticities for 
alternative functional forms and specifications.. 'rhe average quantities 
consumed are given in Appendix Table 5. The ~ 1qualityn elasticitios were 
found by subtracting the quantity 8la,c:itid t~Los in Te.b1o 8 from "!::he 
·3Xpendi tu:ro elastici tie,s i.n 'i'able 7. As expected~ t.}::o majority of the 
quai.ity elasticities. are posttive~ ind:l.c1.:1tir.g that the percentagt7; var<:i.atio:n 
in sxpenditures on a particul&:<~ item tends to pe grea:tc;:;r thar. the p,srcerrtD.ge 
Y1.11•d.ation in the quantittes consumed.. This C.:...t..f:terence 'appears to be 
greatest for fats and oils 9 fruits a"t".d sugar and lowest for cereals 9 meat~ 
tubers 9 and dried vegetables as is evidenced b;y- the :::-elati·v-e s:tzes of the 



lP1 .... .J. • ..z... food 0.35 0,25 0.36 ())}l.J~ 0.59 Ov .57 0.38 0.47 0)+? 
Cereals o.;.::1 0.16 0.25 0.3.5 
l1Iea4.:.. 0)+0 Oa2'7 o.46 0.56 

0.,39 0<39 0.26 0.36 OoJ6 
o.68 0.65 Oo45 0.55 0 .... ,. 

o:J:) 
Fish 1.24 0.7/ Li;.3 1.28 Oo 2J.. o. :;o LOl;. 0.97 0.9'( 

Fats llr...d oils 0.31 0.32 0.25 0,35 
H:Llk and eggs 0.69 0.5L1. 0.80 0.92 
F:~osb. vogetablos 0.25 0.1? Oo26 0.29 
'1~1bers o.4o 0.25 0.3;.,~ 0~38 

-0.32 .. o. 26 0.16 0.30 0.,)0 
loll.~~ L09 0.76 0.77 c.77 
0.81 () 0 ('6 Oo37 O.J'( 0.3'? 
Oo28 0.30 0.35 O.L:-0 0)1{) 

F:~uits 0.52 0.42 0.60 o.68 
D~ied vegetables 0.21 0.11 0.20 0.32 

l.a 2.5 la:L!r 0.62 0.71 0.71 
o.66 o.64 0.15 b.l~7 0.46 

Sug:;,.r ~0.19 .. 0.17 ."0.18 •.. ().()_) /"\ ? ,.,. 
Uo • ._.:) 0.27 .. 0.05 0.23 0.23 

... .,,,.,.,.._..,.....,.._ .... ~-----·~~---· -· ~-·=----... --=-=£>. ~..,,.._,.,_,__~~~-=--~-

Appond:Lx Tables 27 to 35. 



J\.J:i. f ocd 035 .41+ o4.~6 

Co?ee,ls .12 olO 1.lo 
0 .;.. '-I' 

;;:r~at ~15 ·1 '7 
0 ..... ' ol.9 

}i':J.sh .11 0 51l- • 22 

Fats A,nd Oils 
,.,,,. 

OL~l .63 c)O 

Mi:Ck and. FgfFS <'.;> • 2'7 0 33 .33 
F'resh >Teg eta:::i}.es 0 2.'7 .JO .35 
rru.bers ~.12 ·~.05 -.12 

Fi .. 115.~ts 6".) 
0 ..J .81'.f .80 

Dx·ied vegetables .15 ol5 ol8 
S11gar r'iC: 

o(J • ?Lr .86 

a Ce.1cule.ted by subtr2.c<~ion of Table 8 from Table r7 
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.68 

.27 

.38 
g •• 08 

• 61~ 
.12 
0 '?2 

' 

.16 .16 
... oO:L ... 02 
0 .03 
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q11ality e:.}.asticities in Tabla 9. Apparently, there is relat:i..vely mo:::-e 
E:lUbstitution of higher priced corrwodities for lower priced ones as 
incomes increase for the food groups fats and oils, fruits a.nd sugar. 

As with the expenditure elasticities, the Arequipa elastieities 
tend to be higher except for fish~ fats and oils 9 and fresh vegetableso 
Similarly9 the income elasticities of quantities tend to be srnalJ.er than 
the expenditure elasticities of quantities for Cuzco and larger for 
Arequipa. The majority of the ~J.astici ties estimated from the J.i.near 
equation are smaller than those for the log equation. 

· The family size elasticities with respect to quantities tend to be 
larger in absolute value than those for expenditures (Appendix Tables 
18 t.hrough 35). ·T14s.indicat.~$that an increase in family size influences 
the quantity purchased more than it does the value purchased. The T-values 
aro slightly higher :for the quantity elasticities~ although few are 
statistically significant. 

The income and expenditure elasticities with res~oot to quantities 
of the important items appear to be of the following magnitudesg all food 
(.35 to .55)~ cereals (.20 to .35)g meat (.40 to .60) milk and eggs (.70 to 
1.00)~ fresh vegetables (.25 to .,50) 9 tubers (.30 tp .40) and fruits (.55 to 
• 70 }o Those for Arequipa may be a little higher than the upper boundary 
given. The quantity elasticities for sugar~ dried vegetables~ fish$ and 
fa.ts and oils seem to be too divergent between Cuzco and Arequipa to warrant 
speculation as to their magnitudes. 

Inco!!!~ .• and Expenditure Elasticities for Non-food Items 1939 Data 

As a complement to the elasticities fol!" foods~ an analysis was r.1a'de 
for 12 non-food items. Those non-food elasticities are summ.arized in 
Table 10. With the exception of heat and alcoholic beverages~ the 
non~food elasticities have a value of near one or greater. As ~ group~ 
these non-food items have an elasticity of approximately 1035.14 

As before~ the family size elasticities tend to be negative for 
those items having large income or expenditure elasticities and conversely~ 
those having smaller income or expenditure elasticities tend to have positive 
family sj.ze elasticities (Appendix Tables 36 to 42). As Houthakker noted 
the sum of products of the family size elasticities multiplied by the 
expenditures must be zero.lt1 Therefore~ not all th0 family size elasticities 
can be positive or negativeo Very few of the family size elasticities are 
statistically significant. 

As explained previously~ for Cuzco the income elasticities are less 
than the expenditure elasticities while the rev·erse is true for Arequipa. 
Generally9 the elasticities for Arequipa are higher than those for Cuzco. 
Inclusion of the family size variable causes the values of the income and 
expenditure elasticities for the high elasticity items to increase and for 
the low elasticity ones to decrease. This may be explained by the reasoning 
used above for the food elasticities. Due to limited scope of these data9 

the applicability of these estimates to other lCXlD.tions and/or income levels 
is u.ncerta.in. In Houthakker D s estimates~ all expendi t1tr0s w·.:i,.."" .:J:Y''"•"l'c..ri 

into four categories--food 9 clothing~ housing, a.u<.1 miscellaneous. He 

14This follows from the theorem that the expenditure weighted sum 
~rf' in n01n~ Al~i:;t,i r.i. t.1 AR i .c: irni t.v. 



Tal::il.e 10., .Lncorne and e:,ponditur.o elasticities of non-.food for alte::'.'ne:dva equation fo:i:•m.sg 1959 Cuzco 
d i'·"'"'au·'hJ"' c1,,+,,.a a~n . .t'~.l- -....-~ J. .. i....1.; ci,. -.a~.._ .... 

Alcoholic beverages 0.71 0.70 Oo(l 0.74 0.92 o.64 o.7t 0.80 o.so 
H:;tat 0.22 0.22 0.23 0.29 0.27 0.23 0.18 O.J8 0 ":l"J 

0 ..J: 
.... ., ~ :.i effects 0,,98 0.90 "'l ·1., 1.16 1.45 Ljl 1.08 L1.0 1.10 rtcusonc\~c.. .L 0 J../ 

Ho11sing ~ L2.5 1.Jl L5/+ l.5l 2,,0!} 1.95 1.43 1.26 1.26 

' 
Cl.:) t,?.:5. n¢ 1.01 1.10 l.18 1.14 L31 J..22 1.08 L0.5 l.05 
Ed.ucati©n L26 L38 J..51 1.47 lolilr J..44 1.34 1. 2.5 1.25 
Perso:wtl care 0.89 o.e7 1.06 1.09 L35 L25 1.01 0.93 Oo93 
Personal health 1.65 , ; 9 Ll.~8 l.L:-O 1.81 L79 1.34 Ll8 1.19 .J_ 0 ...l. 

Entertainment L s.sb ··: .-.4b 
.• L-.> { 2.J).J.'b 2.03b 1.78 1.71 1.82 1.62 1.62 

:rcr)acoo 1.09 l.2lt 1.35 LJ.J L46 1.39 l.ZJ o.9e Oe96 
Tro.nsportation 2.04 1.88 1.82 1.62 1.61 
Cloa:1i~1f~ 0.95 LO) 1.05 LOl 0.57 0.53 0.86 0.76 0.76 

asource g Appendix Table::; 36 to 4-2~ 

bfilastici ty for entortainm.ent and transportt:i.tion combined. 



ooeelud.e1d that ~~ u •• one ·~.:0"1;.ld. not be very far astray l:r1 put.ting the 
'rJ'"""-1"..; ,."1 ,,,,:i ..,.,,,'-..; ,.;+~r ri-;t'r·1 ~'e'".,..,Pc+ ·!-r) +,,-..+_"·1 "·xpA"1r'1J0 tFt'"'' -~"l-- 0 b' ·"'o,... +'oo-1 J~ -.:. • .....,. ...,...,.~C.."tJ~ ~.1 ... !..,C\ol..• •'-~V..S...V"~} !J\!-\. J. ,-..:Jl;.lo.J '-' '-' I.IV.~~ <;;;,.z .JJ. .J_" • .... !., ,.- 0. / Q .!, - .. J. ~-{·$} ; .. 6 
1.~2 j:o:i:.~ cl.othil1g 9 0~8 :for 11ousii-1g~ a~c1d l.06 f~or s.l:L otl1er items comhir:.ed ..... Z"• ». #.grr.Lw 

'l'he esti.rr..ates presented here suggest that the elastic:ity for housing 
is a.round lo.5 and for clothing Ll9 which e.re not too different from 
Hout.hakker0 s estimates for Cubao For other major items~ Table 10 suggGsts 
the f olJ.owi.ng elasticities g education L4~ entertainment and transporta­
t:Lon L8~ tobacco lo 2~ and heat o 25 • 

.As tncomes increase 9 one might expect that the elasticities for 
clothil1g and housing decrease in a manner similar to foodo Conv-ersely, 
the elasticities for education, entertainment, transportation and personal 
health may tend to increaseo CertainJ if 9 the g,JE.st:l.c:i..ties for the 
majority of non-food items are 1 o:c· more and probably ·will be .for somet:i.me. 

The analysis of fam5.ly budget data for selectBd food and non-food 
it oms sugg•ssts the fallowing relationships: 

(1) Consumption is significantly related to 5 .. noome but nc;t 
significantly related to f am:i.ly size. 

(2) The income elasticity of expenditures for all foods is 
about .70o 

(3) Non-food items have relatively h:ighei~•i11-eiem$. ol@.st:Lo:i:bios than food. 

(4) Income elastj_cities for food have e:r.hibited no tendency to 
decrease during the period 1959 to 1964. 

(5) For f'oods 9 the income and expenditure elastj.cities wlth 
respect to quant:'Lties a.re approximately 20 to 50% lower 
than the elast.icit:l..es in terms of oxpe:n.dituroso 

(6) Fa..milies in higher income classes spend a lower proportj .. on 
of their incomes on food. 

('?) The major foods can be grouped accordir.ig to their income 
elasticity of e;xpenditures as fo1lowsg 

(a) loOO to LlOg milk and eggs and fruits 
(b) 0.80 to l.OOg fish9 fe..ts and oils 
(c) Oo55 to ')o'?O: moat,sugar~ fresh ·vegetables 
(d) 0.40 to o.50g cereals and dried vegetables 
(e) 0~25 to OoJ5g tubers 

These findings imply that the demand for food ~tn Peru 0 s larger 
cities v.1.11 grow at an annual rate of at least 41[,o Since the larger 
cities are experiencing both a f c.ster population and income growth rate 9 

a more :realistic estimate may be 6%0 The annue.l expansion in deJ!lfind for 
certain foods such as milk and eggs and fruits will be even greater~ 
::':'&"1ging between 5 and 7 percent~ !.ncr1St1.si:ng tho .supply of :food to '.me) 
-:.1~.eo "I .. rit11·the ~~J:'OT1r:1..11'!, clori1'"'l.nc:l':Nill eoriti~1110 to be one of Peru.0s major~ prob1Jamso 
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·:i~~-;:Cii\;'uP'~--~--jP"rinc i·p;::±· o ;a:-:Lt"Bills ____ .. ___ .. ____ .. ~-·--··- -----·-·· --"'~-·~···~··~-·--.. -· · 
.... ....,..-........... : ... ---"""--··-... ----1--·"'---------...... tod"_"'""""*" .... .._._. __ . .,._.,.. ........ ~"'·-·-....,.. ......... __ ,..._ __ ,.; ____ , _""""'"~· .. ·~--11·rr. ... ~'lt..,. __ _ 

Corea.ls 'l Bread, cJ::ackers, noodles, rice, wheat 9 cor:n~ o&.-:ts ~ 

·-~--~-----~--~·-----~'~~:~~~:~:~~-~:_::id v.:ri~.~-::r:::.-~~r::= t~~~~-~------.. --
Mea t i Beef 9 po:rk 9 poultry~ mu. t ton and various meL<.t -

1 prepa:;.,'atior;s, etc. _ 

;~-=~---~-------~·---r-·-;:·:~;-;,~~--~:;:~1ed fi~-- s~1rimp~~~;~-o;~~:~,--~~-~-~-:-~~~-·---

-----~-------·--J-._~~a ---~~~:~----~--~--·-·-·----~-~-----·----~---~------·----
F;ra~;-~~ ~ca.::1fotls end. f (;coking oil 1·,,:rd butteJ'.' and illi'lr€t"'rin° 

;:;:;::;~~~:·---·+· :,,~::~~~~~::e .• ~ .. ;,--~~;::-d-:~--~;;~~~~~-·­
---~-----~-·-·~~-~- .. :~.~:~e, -~ c ~,-~~·e~:_:~.~~g~.s -·-·~--·-·-·-·--~·-·-·-·-· .. -
Fresh vegetables Green habas, chile pep1~ers, spinach, green beans~ 

onions, :.':'r~x.ms ·, cabbage, tomatoes, lettuce~ beet.3, 
squash, carrot8, cele:cy-, etco 

Tc.beJ:s Sweet pot a toes, 2}]2,.J..£.'?. 9 Irish potatoes, YU')a 9 clried 
l potatoes~ oca~ etc,. 

--·· '*"'.r. ,....._..,,._ --·---..-: ,.. . .,,_.-~'Y.~-·•"--· -~~---_,..,_ _ _.::.·2:::;._:~......-. ~,. .. ,,.,.,,r,._._ ""'· :··"'-'"'·-~·"·.,..•'4.':_..;. . .,..,,.,.._.-., .... :..0$•~~~"' · ·~.., .,.., .......... ..__. ___ ,,.,. •. ,......-11<...--··· .. ~ •. ._ 

F•aeh fruits I Lemons, apples, oranges, ~o•ados, bananas, limes, 

-,.---~~---------.+J.~~:_ pi neap~~:e~rs ·_:~P•:_ p:ch ::· ~:~=~=, 
Dried vege .. tables 1· Dried shelled-out beans, peanuts, lentejas, and 

(r~..s?..t3?a.s) other ·pulses 

·~-----···-- ·--j-·--~ ·-···-~---.. -·~"'--~-,~· .. --~··--·-·-····-·--~--·------.. ~----.. ~ .. -·---·-·-·-··-- --~--· 
Preserved fruit l Catsup, canned vegetables and fruit 
and vegetables l 

~u;::c, s_ :1 t an~--1--~;:~~~~~~~~~:~~i;~;·~-;,~-~p;~-~;~~:~·~;:~-l~~--~·~:·~-
':.on4l!i.:rlli\:irf•&'s 

~~:;:;--n~~~~;~; ~~!:~:~~~~-~~~e.";-j"e~11::~-~~~~-d-·;;:~~:-····--
--~ . ...-..--~··-...,.·-·1---·-.-~-•-•,,:;.··--··"",,,_ ____ _.,_,,. __ ~,,,-~ ... ;.--,,~·~~~-·-"-'-..... "' ... _..,. ____ .. _....,..)_._,,_~_...~_,,.~.,.,,...-4"_ 



jU:l. ::·ood Includes items 11sted below an] include~' rnGai~::; eaten. 
ou·~· "ici ., the 1Jo1ic·e ~:nrl 1~n:n-·a·1 eo[;r-"I ci C; beve:r.<>i:zi:::·:-~ 

----·-- ...... , .. _ .... ,,.... ..... 1"m,....,.,.,,,..,., ___ .,,. __ ,~·----~.---,_,,_,..,_,_~~~,~~~~-.-~,;,,_ ... ~~.~.~~:::;;~,,~~.,..:_~~-=~·;4~ ........ -~"~~~-;;;,~.-· . .,..----~---.,,,...,..,,,._,. ............. 
Al.cohol:~ .. c bev0rages win:3s. whJ.skv· 0 axid bee:r·s · 
0.,..·.~.-..-..... :.:•"-'·'"~,....,..... ..... .., .. -.,~·-···-"'·-·----.,,.....-..... -rf"""1~--·:~d~·--,~.,7~:-:-;..,~ ... ~~--- ~=.-"':.:~' -,_-1·~i·--~~_.._,,.,,=:i:L-~-~--t::-~;--·"~f~t'·:~~-~=t'•'="''""''"-~·""'""""-'"" 
nor1.1, ,Joa-. 9 woo 9 11.·:>r,1.., <:ir~e 9 L,ffi_,i .... e.~ ~ ma v:::n~s 9 e.r .. ec ·.i. lc .... y., 

light1x:w ·-·.,..,...~,,_'"'°'""""-~..._.==:n..~.--~.-,_, -~._,__,,..,.,,,~._...,._,,,.,,,,_~~.--..,-_..."',..'"°""'""""".-0"":' __ ¥..,r,..,,..,.,,,,....., ..... .,,,,..,_..,,_ 

B:oiw0h0Jd effects 'l'extj_les~ kitchen equipment~ rugs 9 bed olotb1ng~ 1am.ps 9 

------~----,-·--~---~--·--·--- eJ~,~-fil:..C'...:..~~5 ~-gJ.a§£!~~1:£R_o~'l!S'f~}t~-,=--···--~--"---=·~·--·-,-~·-o• 
r-;.oU.J3illC1: Re11t.)l trt:KGSS) !~·~·:1)ai.1:-es j_.l'l['Ura·Gcs() trrt.e:tt3S"(~l'.'I r.:d:~co 
··~"'-..,._." .. ,,._.,.~, .. -~;r-0...___, _____ ~.= .. ••""-',...,.._._~~-~=.,....·------"""'"'"-'"' ..... -..,,.~ .............. ,,.,,,..~ .• ~~--.... - ..... .------.~~...----,,.. ............ ...::.-.,......:-
.- .. 7 ·'"· l fl •• r,o ' en'"!-~ ,..,~J- c --.--:":".!. .(.. "-'II l' "' l~ + . ~ ·k~ d· cc ~ ~ .. o_ + e- . n. 
~~~2.:~--·~~.~- k-=---------=---'.:'~1-..~~ .. --2~-"'~~~~.2::.~1-?_...'"~ ~.oeh, 9_..~?.-= o~~'..,~. _ _:;~~~~2.:~.l~!l:-2:~2- -~~.,.:·;'~~ 
.§:l~.££~~'-W-·-·------- :§oo!fsLf~}i§J~..?-!.§.2...~~fil:D.'~~~.~-?.~;l~.l .~~~':2~()~~~~---.. ·--~.,-.----
I'.~·:Q9~_g\}!.§' __ ~----·~---__§'.;.£4PsJ1_-!;:go}hp_;fi~t~,_,]__J:irs§ he@~.-£Q~~JJ;~.x·cu.ts:._. _____ , ___ _ 
P~)r·t)onaJ .. }_1ec~J.t.h. Th:-·~&@. .. n:nd. raeci~l.clnss? mec1icalo. de11tn.J.('i a~nd l1os1)ital e:xponiSr?. 
a ... -,.--. ...... ._..,, . .,....,_,,,, .. .,,., .. """"""""""·""=""=•·--.. ,,_"'"""""'..,.. __ --~---·~"'- ~"""""''"'_,....,,,.,,~·---~,...-~--......·----.,.-,,._,~,.., ........ ,.. .. .....,...,.,,.. ... ,,.,..~"""""-' ... ~,,,i...-.,.,., .. --.-.....~.-~""-""'""""' 

.~~:~~?vt~ai!]l!}~._-.-.. ,.=-~~-·· --~~2,-v-:1 e~-.:.~p1.g~:·~~ ~ . ..-!2t9L~---~~-·-· ---··"'''"-""' _____ .._.~....__.....,, ... ~-.~-
Ts.'ll<'l2S~.2_ ___________ ~-~---------, .. ~~-~-----·-·--·-----·-------~-.---·~-··-·----· 
'I.1':'.'a:n.sDo:rtA.tion 
:cI..-;i~iie.11.r~~~~[~~-:~- _ ____.:i3£9.~~i2ios.~~ill~iJ~.? · ··=-- -~~~-.~~=-==--=- --~:-.. ~=~=~= 
•. ,~ ... r..~ ... ..,, .... """'"~·"'' ......... ""'"",....__.._.,,...,...,,,_,___._,,.,.,.,.....,r="~·<-~---------·~-- ---..... "···""~=-.....,,-·,=--~.,_--_,,, .. ,,.-~_..._~ ....... _~,,, .. ,,,........,.._,..,,,,,_,,..,,.,,,""""""'"'' .. 

li\Jod grnu.p I Pri.:rwi.p~i'.h i'ood. items 

"'""~-_,...,- ....... ~."""""""'""'·'·""----·.:·•··~~"""''J.., ....... _,,,,.....,..=-=-------------...... --~··~-·~~-~···-· -·-=· ----.:.~-"-=-..-·\"'=~~~ ... --="""""-··---
'·/1~1 ·'· B(.:'I, ~.,.-i. 1 ,,.~, ... - .. tt ,,. '-t ... ..,··t.r ()" .t.'j~· d d"Y"i {.'.)..-:i "11 t.C' ?J.;::i!:::~'.·=-~·- _ ·-~~.§.:=.?.J.9.~':.J;;.1!-.&..:~~_.J:l<.2...1.'.l.,:'.::..:t,.o;,,~,...r-.i.S?~.:'..li a~L::...--=.:;·· ~i..L ..,_.1ea .:::~- .. ~ .. ~ . 
i•'J <' '1 Ti-;00~ '1 •1>1ci canned "".,"'fl "'n"~ mn ;;:.:~/~,··~c:-=""""'"'~""""'"''-=t<'"""'·''"'..,.,..--.0--.·="'""'*"'·-'"_,,,_.='~ .. ~.:_ .... ,;;,£,;',;,, .. ...,,,..,.<;,,;:..::..:;.,.,,,.,__,~.,:._,,_:__,,....,:.=~.~...,._..'?_...,,..~;-~:-!;;_..,...,,,,,.,,.,..,__,,..,,._.........,,~,._...._,21=='""'--··r .. "*'<•--.._"'_._""",~'""'-~~ .. :.-''""• 
Ni .. l 1< 'pr '"'7'''~ Fre!':}l "'V'"'"'Orai- ,.,,., anc r·o1·1rl e"'l<'e''' rr,·i "l J:: che""'''"'' ~;~.:: ..... ;.,._ <;l .. ~•'-·L~"")J(;"~ .... .._------~•-M-:'.~,-==;;,>=~-~~l;:,...._,__.;..,,;'-'='.:~,.,, .. _.,;.:;~,._=7·~;_,,,~;::~.~..,,;_~:..:;;-:,.:.~._.,.;.,~~.-">_...,_.....,..,,..,.,,_, ___ -·-""~""-·-
.,,:~·~· ·i. ! ·i.d ..!lei: pori ,- ,,.., .. n ., ~"I' ......... , ~-,_,...,,k"~_· ·1·1 ~!.""!..,~·; .~·vi.a-.--.~ .... ·rio 
:'-..:t.';;.~...;.~_£;!,;.,:l.. ______ ,.=·~· ----...:..~.:.~.~ 0-1::-1.:!:£..21;;;.:>-·' 1"'~.2£€L..2.;·::.:~.~·"·:;,;.~\.i,,,...~:~~i..s~:!:-;;..,~--~-'"··--
Fru.its Le:m.ons~ or<3r1?es 9 banann.s and 8X•Dlos 
--.... =-·._..,,,··~~, .... _,...,,._...,....,.-.~~-"""---.......... .__ .... ,,.. ... _._..,,....._~,..-.,,, ____ .....,,,.,~_,~,~~ ""'"""'·-"~-~~--"·--="' .. .,.._,..:.......e,.., .... ,~=--·~-=·,·""""·~--""-·-··-""""•-="'----"" ... - ... 
I;':;:•e.:.:h v0getab1os Lettu•::o ~ cfi.·c:;,:,;_:.flower9 to111.atoes 9 carl'cts ~ squash, o;:+ions ~ 

'.,;b]J.e P8T'.EftS ...... ..,. .• _...,.,.,,.,...~~--'"'=-=·-..,,,_-~--~·:.-........... --=--··"........,,.,.....,,_,,.,_,~ ..... ~,___--... -~~-,,...,-""'"""""' ... ~--..,.,,_,_.~~"""-......... ' .. _ _._._=· ·-~· 
~D:~n:i~is.d. -~·0got.ables · 
.' ... , ., . .,. '~·+'"' ,..:.) p "' "' "h ;i · 1 , t '· ' "' l . , '. ~ 1 " t ~. ] "' J~.~·::.~!: . .:f.~·~.=~f}· .. '-2. .. , .. -,.~~._ .. ___ ~, .. .._~~~-·~~-~_.,,.~-.. ~.,ao_~~·~~-=£ \.,1 .J t?G<?;l1.l.~l~9.::~ .. :1_..-~._L1 -·~~.,.,.,;~_._,,..,_,_ ____ ... _______ "~,.,,..--... 
T;_iJ:;c1's Swe.at potatoes 9 Ix·ish pot,1t00s 9 2s:ass 2.l:LL!-<'~?2.9 ;yi.J.ca~ 

~.~~ .. ~~·---~~~---- ~=~~~···-~'"_,·~-----~-"~-!:i~:~l a22'.cJr~,,~[£S1:·.:?n .. l~S?.12-~:f.~~~}2.,~-.. .,,.v~-~--~--.-,.-.... --·-~---.----- .... ~ ..... ,,,,_...-........ ~-,.,-·--,.,-
t\,.,v· C' .. 'j s T?i" "'" , +-s ' . ' • ·u'i n ' ., ,,,, ., " ~,r , 1 " ·"'"I U'"' -d .., -~ .rt..... ~,. c~·~ oa,, ~ c:,11:1~ s;L~-!;1-a·~ O..ceG,a~ ,_.,_>.oo .•• es 9 .t..0 ·~ au • 

........ ~,""._,.,_,,,...,,._ .... "'" ... -==·=-=---, ... _ .. ~----~=~ .. .......,~""""·--=...,·~-,--~Y§-.;f:;.1.~:J'.dfi..~.§'~+.~-~1:-"'J .. "T.iat;]_~\[..:~7__,,..__~,,-= ....... -----.-.~-·--~-----~--- ....... _ ....... ,"""' 

.Q2;:?;f~~, .. ,.,~-==~~~~--___ ._.,......._su.gil.t ........... -~ ... -.-.=-.-,,_.,...,,=,,,_,,_x.. .. __ ..,..,. .......... -""""""" _.,,,..._......,,.,,... .... ~~····---,.-~ ........ ~---..,-=.,, .... , ... , ... ._..=""""."""' .;o •• ....,,,..,,,;"u.; .... ,..,.,_. 

'£1:Ls<::Dlla;1eous S;-;30:;,ts~ J:10J.1-alcohoJ.ic d:r.i.ni{S~ spj.oes, meals c::iten a.wr.J.y 
J.·" -,,r.·rl1 J''1Q1'1E'J . .,-...... ,.,,...-~.,, __ . .,,,,....... ... .,,_._.~__,,,........,.,,.,.,,,._..... __ _,_.,. ..... ~,,,__;.::~~,! . ..; ____ . ...,.,.. __ ._ __ .,_, __ ..._~,.,<.-<~. __ .._.,,,,.,..,... __ ..,,,,,_.,.,.._~---~-----~,.,,.,...,.,,.,. . .,,~...,,._--



Appandix Table 3~ Percentage of income spent on fsod by 
. a city and level of income~ 1964 da~a 

-·--·-----"--···-;--·---- . . ·----·--· -· -------·--···r-·----·----···1~~-·····--··-"·--u 

;,umC.Iy lirnome l Lima I Chiclayo I Arequipa. I Cuzco I Huancayo I Iqu5. to' 
•·r~-·~-··-·-·-···-·····"'·-·--.J ______ ! ---·-----~---. -··.---"'~.,....'... .. ____ ..:_ .. _____ ·---~.L ........ ~-·-··-~ 
\Soles/yrs) l (percent) 

0.-20,.noo ! 60~1 59,,9 67,,G 
20~000-29,999 I 57.a 6609 63.9 
)O~CG0-39~999 ! 55~8 64,,8 57o0 
, I 
401000-49,999 ! 48.B b 49o3 
50~000=59~999 I 52,.5 ·0 4a.3 
60;000-69~999 I 3904 b b 

' -\ 3bo 5 b .b 
t 

7»),COO or mere 

b 
b 
li 
b 

61. }_ 
69 <>(i 

59n3 
56.,8 
43,,8 

56,, 5 
57,,5 

47 ,,3 
4506 
400) 
48.,l 

... _,...,...,..._..,:t"IC:'...,. _ __._...,.µ.,.._ .. ,_,.,,,.,,.-_~,.,,-_,,.,,.,_.X,,..l .... ,..._.,.. __ , ..... O\~~...---.... ~..,.~ ...... -.. .....__,,.;,-._....,.~, ....... _______ . _____ ..... ____ , _____ ....,, ..... ~,,.,.,___._,._,_,~ ...... -~,,,.. 



-26-

Appendix 1!able 4~ PercentriFG oi' total expenditures spent 

on f'ooc1 l:J~'" ci t;y ancl lovel of income 1 

1959 d.ata a 

~(!~L!n-~-i~~~~~o-) u--ps ,,.--·- ------ - -i-~ -~=~~-~n-t-. )-.... --- , 

Employees 4 9 500 - 12,000 
Employees 12,001 - 30~000 
Employees )0,000 or more 

Labore~3 2,8~8 - 7s800 
Laborers 79 801 - 13 9000 
laborers 13,001 - 54~887 

'1 i~ 
63 

I 64 I 63 

Arequipa 
(percent) 

5'7 
54 
45 
66 
66 
59 

----- ----------------·-· . ··--·-------------- -.--·-.. -------~--------·-

8.. 6 Source~ PatE_9~~2-.92.~~-.:!.!'-!..~ PP• 5 -58. 
Expenditures on alcohol have been includ.ed with food to facilitate 
comparisons with 1964 data. 



All f oocl 
Carcp1 G 

JYlea.t 
F'ish 

Fa.fa:: ar.•.-.:1 oils 
Jl'.Iilk a.i1J. eggs 
Fresh vegetables 
'l"'t1bers 

Fr·u.j.ts 
Drlod vegetables 
Sugar 

A ... "1nue.l qua:ntitios of food consumed p1.:ir fa."llily for 19.59 r:"G.w::o 
8.nd Arequipa dat:;i.t:l / 

'.3~108 
540 
321 

2'? 

42 
454 
l!-20 
7.55 

14-4 
230 
175 

29853 
.589 
299 

36 
1.J.·5.5 
439 
629 

103 
78 

198 

asouroe g Patrones de Consumoo o o o 

/ 
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Appendix Table 6. Regressi6n statistics for relationship between family food 

expenditures and family income: log equation9 1964 Lima 
dataa 

R 
" {%) 

l Constant term. i-==..=,_Family Income 
{f'. r Ela~~ici'"""ty ............ t . ..-· -, -T--v-al_u_e~o-·--

·~. coefficient 

All food 92 l.JL~ o.644 7.74 
Cereals 85 L55 0.436 5°:37 
Meat 74 Ll5 0.562 3 .. 83 
Fish 68 0.49 0.517 3.25 

Fats and Oils 81 1.09 o.446 4.68 
Milk and Eggs 93 -1.95 1.1.59 8.22 
Fresh vegetables 77 o.42 0.592 4.15 
Tubers 37 1.38 0.338 1.71 

Fresh £ru:tts 97 .3.42 1.392 12.J6 
Dried vegetables 03 2.24 0.100 0.41 
Sugar 11 Salt and Condiments 61 L43 0.324 2.80 

aEquation form: log Y = log a + b1 log X19 where Y = family food expenditures 
and X1 = family incomeo 

bT=2.;5~1 for 95% significance level and 5 degrees of freedom. 
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Ap-·endix Table 7. Re,-:i.-re:::c.;ion st tif::tics fo~c relationship bet'.:resn family food 
expenditures 9 f~J:I'Li.ly income a.nd fa.r;dly ~3ize: log equation-, 
1964, Lima data 

R2 ' Family income ! Family size Item !Constant 
El·,.c•·~icity I E1asticity I (%) 

' 
term Gi.1.) V- .· T-v::i.lue T-vn.lue 

coefficierit. coeffich ~:i.t 
b 

All food 96 1.013 o. 734 5.65 - 0.113 
Cereals 94 1 .. 401 0.386 3.53 0.492 
~.[eat 89 0.486 0.783 3.49 - 0.459 
Fish 84 0.128 0.523 2.19 0.401 
Fi;),tG \3-Il·l oils 92 o.6s2 0.625 4.35 - 0.529 

Milk an·i. eG·r:s 96 -2.800 1.590 6.66 1.446 
Fresh. veg_£:; .. ··1 ,· ,., 

ta1:les 89 0.5)3 0.507 2.83 0 .• 304 
Ti~1bers 68 1.319 0.295 1.28 0.360 
Fr·~sh fruits 96 -3.320 1.546 6.52 ... 1.015 
Dried vege-
tables 

31 1.417 0.194 0.47 0.521 

frese-:cvuJfruits 
~ vegetables 63 -6.161 1.764 1.44 - 0.093 
Sugc::.~c 9 8(1.l t 
t1J:r:.8. condim. 83 1.081 0.427 2.63 - 0.150 
Miscellaneous 90 -4.611 0.711 1.40 4.332 
Non-alcobolic 
beveracE<S 97 -1. 211 o.s99 5.09 0.018 
Alcoholic 
bev<.::rages 54 -1.188 1.219 1.80 - 2.364 

aEqua.t~~n :forn: loc Y =. lo,;;r. a. + bl 103 X1 + ~ 101? x2 , where Y 
• expenaitures, x1 = family income and x2 fami~y size. 

b 

- Oo20 
rl.06 

- 0.48 
0.39 

- 0.87 

-·le43 

0.40 
0.37 
1.01 
0.30 

- 0.02 

- 0.22 
2o01 

0.03 

- o.s3 

fa.mily food 

bT = 2.776 for 95% significance levGl and 4 degrees of freedom. 
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Appendix Table 8. R~~ressicn statistics for relationship botwoen family food oxpenditures 9 family income 

anc' family size: linear~ equation 9 1964 Lima dataa 
j 

Item RZ Constant Fa.mil income Farnil size Inc6mo Family size 
<%) tm"!ll Coefficient T-value Coefficient T-valuo slasticit c ElasticityC 

All food 91 29790.47 0.279 2.52 940.77 Oo31 o.649 0.318 
Cereals 89 - 214.21 0.024 L53 470.37 1.08 0.313 0.784 
Meat 73 1$509.42 0.067 l.33 175.31 0.12 0.582 0.197 
Fish 69 139.30 0.008 Ll3 38.22 0.19 0.543 0.327 

_Fats and oils 80 936.62 0.016 1.87 - 36.90 -0.15 0.537 -0.160 
Milk and eggs 96 291.57 0.068 4.58 - 90.,79 -0.22 1.230 -0.213 
Fresh vegetables 90 -263.92 0.015 1.90 185.16 .o.86 o.490 0.768 
Tubers 69 81.36 0.004 0.72 105.97 0.61 0.208 o. 702 

Fresh fruits 96 -126.26 0.037 4.74 - 46.92 -0.22 1.703 -0.261 
Dried vegetables 26 -297.70 -0.003 -0.43 157.38 0.87 -0.328 1.810 
Preserved fruits and 
vegetables 64 -.54 L. 05 =0.001 -0.44 115.56 1.56 -0.536 7.704 
Sugar 9 salt 9 and 
condiments 70 482.86 0.007 1.26 13.10 0.10 0.388 0.093 

¥.liscellaneous 92 -661}. 60 0.002 LOO 120.45 1.98 0.730 50237 
Non-alcoholic 
beverages 97 ~ 97.61 0.016 4.17 52.45 o.49 0.834 0.359 
Alcoholic beverages 36 1~475.78 0.017 1.31 -297.86 ~0.85 1.927 -4.728 

~--..~"'= ·~-----

aEquation form~ Y = a + b1 X1 + b2 Xz 9 where Y = family food expenditures~ X1 = family income~ and 
JC2 = f a..mily size. 

bT = 2.776 for 95% significance level and 4 d~grees of freedom. 

ccalculated for average levels. 
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Appendix Table 9. Regression statistics for relationship between family 

food expenditures and family incomeg log equation? 
1964 Arequipa dataa 

j ' • 
Item l R2 Constant term i Fa.mil~ income 

(%) t fEl.asticity l T-value0 
l 
I l ;coefficient, 

All food 98 1.179 o.684 lJ.26 
Cereals 63 1.174 0.519 2. 28 
Meat 40 0.676 0.678 L41 
Fish 78 -4.703 1.569 3.25 

Fats and Oils 70 -0.113 o.684 2.66 
Milk and Eggs 99 -0.355 0.807 16.73 
Fresh vegetables 45 1.235 Oo406 1..56 
Tubers 68 1.123 o.472 2.55 

Fresh fruits 89 -2.390 1.191 5.03 
Dried vegetables ... _ 

2.547 -0.037 -0.04 
Sugar 9 Salt? and Condiments 61 0.159 0.628 2.15 

aEq_uation form~ log Y = log a + b1 log X1 9 where Y = family food expenditures 
and X2 = family income. 

bT = J.182 for 95% significance level and 3 degrees of freed.om. 
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Appendix Ta,ble 10. Regression statistics for relationship between family 
food o:kpe~diture$ and family incomeg log equation~ 
1964 Chiclayo dataa 

!tern l R2 t Constant term .·Famil income 
(%) Elasticity f T-value 

f coefficient · ' 

All food 99 -0 • .571 L086 1L99 
Cereals 89 0.605 00683 2.80 
Meat 92 ... 9.026 2.820 3o38 
Fish 24 4.013 -0.281 - 0.57 

Fats and Oils 98 -2.732 lo315 6.65 
Milk and Eggs 99 -1.394 1.047 19.28 
Fresh vegetables 91 -0.646 0.863 J.14 
Tubers 98 -2.028 Ll25 7.72 

Fresh Fruits 99 -0.761 0.829 27.83 
Dried vegetables 80 -1.810 1.053 2.01 
Sugar9 Salt and Cc~~ts 95 -3.074 lo375 4.19 

aEquation formg log Y = log a + bi log X19 where Y = family food expenditures 
and X1 = family income. 

hr =12. 706 for 9.5% significance level and l degree of freedom. 
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Appendix Table 11. Regression statistics for relationship between family 

food expenditures and family incomeg log equation9 

1964 Cuzco dataa 

f 

t Ite1n l R2 Constant term t...._ ...... ~~'.!.X ) .. ~~~--:-::n· 
l <%) 

t 
· Elasticity t ·T-value 
I coefficient 

All food 95 -0.188 0.987 4.60 
Cereals 97 -L810 1.188 .5.30 
Meat 50 -20601 1.368 0.99 
Fish 9.5 -2 • .527 Ll21 4o60 

Fats and Oils 90 -2.483 L224 3.10 
Milk and Eggs 95 -Ll97 0.998 L~. 20 
F-~osh vegetables 88 0.757 0.538 2.80 
Tubers 99 -1.967 Ll48 25.80 

Fresh fruits 71 0.383 0.567 1..60 
Dry vegetables 38 0.884 0.344 0.80 
Sugar~ Salt and Con.clim.ents 95 -L079 0.923 4.50 

a Equation form g log Y = log a + b1 log X1~ whore Y = family food expenditures 
and X1 = family income. 

bT=l2.706 for 9.5% significance level and 1 degree of freedom. 
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Appendix Table 12. Regression statistics for relationship between family 

food expenditures and family incomeg log equation 9 

1964 Iquitos dataa 

Item 

All food 
Co reals 
Moat 
Fish 

Fats and Oils 
Milk and Eggs 
Fresh vegetables 
Tubers 

98 
35 
78 
11 

28 
82 
93 
90 

Fresh fruits 80 
Dried vegetables 80 
Preserved fruits and 

vegetables 16 
SUgar 9 Salt 9 and Condiments 68 

Miscellaneous 
Non-alcoholic beverages 
1U.coholic boverages 

0 
71 

0 

f 
I 
' J 

Constant term 

0.705 
1.708 
0.571 
1.262 

-J.145 
-2.806 
-0.210 
-0.590 

-0.750 
0.177 

-6.842 
O.ll7 

0.981 
-0.693 
1.672 

i i Family income _ 
!Elasticity j T-valueB 
!coefficient t 

0.781 
0.379 
0.706 
0.328 

LJ12 
l.J25 
0.721 
0.748 

0.862 
0.559 

1.627 
Oo654 

0.046 
0.741 

-0.229 

15.06 
1.63 
4.22 
0.77 

1.38 
4.79 
8.03 
6.72 

4.50 
4.43 

0.98 
3.26 

0.02 
J.5J 

-0.09 

aEquation formg log Y = log a + bi log Xi~ where Y = family food expenditures 
and X1 = family income. 

bT=2. 571 for 95% significance level and 5 degrees of freedom. 
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Appendix Table 13. Regression statistics for relationship between family 

J:tcm 

· food expenditures and family income g log equations 
1964 Huancayo dataa 

\ 

2 • 1 Famil;z: income R Constant term • I (%) 1 
! lElastici ty 

.J 
T-valuou 

! coefficient ; 

.Ail food 80 0.917 0.741 4.44 
Cereals 91 0.778 0.620 7.04 
Meat 42 -~~ 0.625 o.654 1.90 
Fish 12 -0.629 0.749 Oa84 

Fats and Oils 77 -3.683 1.457 4.05 
lVilk and Eggs 74 -1. 376 1.034 3.76 
Fresh vegetables 59 1.535 0.393 2.70 
Tubers 40 1.530 0.340 1.82 

Fresh Fruits 55 ·-1.556 1.015 2.50 
Dried vegetables 06 1.124 0.371 0.59 
Sugar 9 Salt and C',ond:iments 73 -0.245 0.707 3.73 

aEquation form~ log Y = log a + b1 log X1 9 where Y = family food expenditures 
and x1 = f mn:i.ly income. 

bT =2.571 for 95% significance level and 5 degrees of freedom. 
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Appendix Table 14. Regression statistics for relationship between family 

food expenditures 9 total family income and family sizeg 
log equation~ 1964 combined Lima 9 Arequipa 9 Cuzco~ 
Huancayos Chiclayo 9 and Iquitos dataa 

I tom 
i 
l R2 
I -
I ()b) 
I 
' ' 

.All food 95 
Cereals 68 
Meat 55 
Fish 32 

Fats and Oils 45 
Milk and Eggs 87 
Fresh vegetables 56 
Tubers 29 

Frosh fruits 80 
Dried vegetables 22 
Preserved fruits 
and vegetables 22 

Sugars Salt9 and 
'Condiments 61 
1Vf:isceL1aneous 21 
Non-alcoholic bev. 6'{3 
.Alcoholic beverages 2 

Constant 
term 

0.924 
1.635 

-1.347 
-0.498 

-1.122 
-L774 
0.787 
0.805 

-1. 8.51 
1.007 

0.394 
-4. 274 
-0.922 
LJ.54 

' 
i • Family 
i . 
1 income 
J Elast. I T-valueD 
j coeff. ' 

0.695 
0.337 
0.996 
0.601 

0.822 
l.lJO 
0.530 
o.473 

1.073 
0.287 

2.054 

0.528 
L549 
0.851 
0.409 

17.08 
4.08 
3.99 
2.15 

3.21 
ll.63 
5.04 
2.66 

8.84 
1.46 

2.45 

4.77 
2.70 
6.60 
0.49 

F<>ra.ily 
, size 
! Elast. I T-value0 
I I 
1 coeff. 1 

0.247 
o.482 
0.607 
0.624 

0.538 
-0.048 
-0.042 
0.076 

-0.011 
0.437 

-0.359 

0.234 
-1.155 
-0.136 
-1.157 

3.15 
3.03 
1.26 
1.16 

1.09 
=0.26 
-0.21 
0.22 

-0.04 
1.16 

-0.22 

1.09 
-1.04 
-0.5.5 
-0.72 

aEquation form~ log Y = log a + b1 log Xi + b2 log X29 whero Y = family 
food oxpondituros~ Xi = family income~ and x2 = family size. 

br = 2.045 for 95% significance level and 29 degrees of freed.om. 



Appendix Table 150 Regression statistics for relationship between per capita 
food expenditures and per capita incomei log equation9 

1964 combined 1ima 9 Arequipa 9 Cuzco 9 Huancayo~ Chiclayo 
and Iquitos data a 

-
Item 2 Constant Per capita family income 

R Elasticity . 
(%) term T-Value b coefficient 

All food 88 0,..950 0.674 14.93 
Cereals 13 10635 Oo290 2ol4 
Meat 37 0.200 Oo714 4.24 
Fish 21 -0.911 0.752 2o80 
Fats and oils 37 -L079 0.801 4.18 

Milk and eggs 82 -1.931 lolffi8 11.80 
Fresh vegetables 41 0.395 0.524 4.53 
Tubers 12 0.859 0.359 2.03 
Fresh fruits 72 -1. 816 1.083 s.71 
Dried vegetables 08 Oo535 0.,359 1064 

Preserved fruits 
and vegetables 14 -6 .. 650 10896 2.,24 
Sugar 9salt and 
condiments 38 0.525 0.449 4.30 
Miscellaneous 07 -3.484 1..166 1.47 
Non-alcoholic 

·beverages 45 ..;:i.035 Oo806 4.95 
Alcoholic beveragesOl 3~929 -Oo754 -0068 

aEquation fori:Hlog_ ~log a+\ iog x1, where Y = per capita food expenditures and 
xl = per capita income 

bT= 20045 for 95% significance level and 30 degrees of freedom. 
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Appendix Table 16. Regression statistics for rele.tionship between family 

food expenditures and family income~ log equations 
1964 Lima 9 Aroquipa 9 Cuzco 9 Huancayo 9 Cbiclayo and 
Iquitos dataa 

I I 

I tom R2 ! 
Constant term l Family income I 

(Jb) t ,Elasticity · f T-valueb i j f'f" .. ~l 
"t ,coo ... icion~ ,,~,& 

All food 89 1.020 0.716 15.53 
Cereals 1.832 0.372 2.89 
Meat 50 0.011 0.803 5.44 
Fish 27 -1. 060 0.828 3.32 

Fats and Oils 54 -1.404 0.971 5.96 
Milk and Eggs 85 -1.947 1.159 lJ.11 
Fresh vegetables 52 0.692 0.544 5.72 
Tubers 14 1.554 0.321 2.22 

Fresh fruits 74 -1. 777 1.060 9.34 
Dried vegetables 15 0.391 0.502 2.33 
Sugar 9 Salt and C.:indiments 44 0.695 0.508 4.83 

aEquation formg log Y = log a + b1 log X1 9 where Y = family food expenditures 
and Xl = family income. 

bT= ,;;, ; 045 for 956/o significance level and JO degrees of freedom. 



·--'-" -_,__ •. ;.;;...··· ~--'-'-'-----·----. -·· --· _...:£.:___:.-··· _. _ . .._ :~--·-··-'-------- --~----------· ... ~-·-· --~~-.~--'---:-----..-'.-·--·····•----"_:.......:.__-"'."-"'-""· ~ . -- -~-...... ;-

Appendix Tab] e 17. Regression statistics for relationship betwGen far.iily food expenditures 9 family 
income and a dummy variable each for Arequipa 9 Huancayo 9 Chiclayo 9 Cuzco 9 and 
Iquitosg semi-log equation 9 1964 combined Lima 9 Arequipa 9 Huancayo 9 Chiclayo 9 

Cuzco 9 and Iquitos dataa 

All food 95 
Cereals 79 
Meat 67 
Fish 63 
Fats and Oils 57 
Milk and Eggs 91 
Fresh vegetables 90 
Tubers 76 
Fresh fruits 91 
Dried vagetables ~­
Preserved fruits 

C.669 o. 790 
1. 055 0.545 

-C. 977 1. 02'1 
'*C.411 o. 710 
-1 )J,88 1. 013 
-2. 03l} 1.176 
0.503 0.578 

-LOlO 0.648 
-:-· 0185 1.124 
1.162. 0.339 

and veg.3tci.bles 70 -8.212 2,199 
Sugar 9 3e.lt 
and Condiments 77 -0.150 0.673 
Miscellaneous 41 -1-~. 3-59 1. 389 
Non-alcoholic 

20. 731 
8.86 
5,13 
3.72 
4.82 

15.6). 
12. 5.5 
6.78 

14.41\ 
2.41') 

4 • .50 

8.46 
2.99 

0.036 
0.004 
0.109 

,.o. 506 
-0.086 
0.041 

-0.038 
0.347 
0.088 

-0.300 

1.46 
0.10 
0.85 

-4.14 
-0.64 
0.85 

-1.30. 
.s.6.5 
i.77 

-3· 33. 

0.039 -
0.050 

-0.005 
-0.062 
-0.224 
0.035 
0.213 
0.140 
0.146 
0.061 

1.64 
1.30 

-0.04 
-0.52 
-1.70 
0.73 
7.36 
2.33 
2.99 
0.69 

-0.604 -1.93. -1.232 -4.02_ 

0.098 i.92· 
-0?297 -0.99 

0.038 0.76 
.,0.107 -0.37 

0.036 
0.104 

-0. 220 
0.027 
0.028 
0.069 
0.068 
0.127 
0.126 

-0.019 

0.198 

0.127 
0.115 

1.75 
J.14 

-2.03 
0.27 
0.24 
1.71 
2.73 
2.46 
2.98 

:..0.24 

0.75 

2.97 
o.46 

-0.025 
-0.051 
-0.280 
-0.355 
-0.121 
0.039 
0.099 
0.211 
0.111 

-0.299 

0.526 

0.180 
o.417 

-0.70 
-0.87 
-1.47 
-1.96 
-0.61 
0.55 
2.27 
2.32 
1. 50 

-2.24 

I.13 

2.39 
0.95 

-39-

-0.008 
-0.098 
0.101 

-0.053 
-0.312 
-0.102 
-0.069 
-0.131 
0.253 
0.008 

-0.Jl 
-2.39 
0.75 

-0.42 
-2.22 
-2.03 
-2.24 
-2.04 
4.85 
0.09 

-L212 -3.71 

0.18.5 3.48 
-0.734 -2.37 

beverages 
Alcoholic 
.J?everag es 

S'S --0.958 0.846 10.94 -0.163 -3.27 -0.102 -2.10 0.033 0.78 

66 0.170 ~o 1.12!'. 0.116 0.,40 -0.343 --l.2CL_ 0.221 0.90 

0.063 0.85 -0.210 -4.06 

0.5Jj 1.19 -lo818 -5.98 

aFq_uation formg log Y = log a + b1 log X1 + b2 x2 + b3 x3 + b4 X4 + b5 1C5 + b6 X6~ where Y = family food expenditures 9 

Xl = fa..-nily income~ X2 = 1 if data is for Arequipa zero otherwise 9 X3 = I if data is for Huancayo zero othenr.ise, 
jUr = 1 if data is for Chiclayo zero otherwise 9 X5 = 1 if data is for Cuzco zero otherwise 9 and :X:6 = 1 if data is for 
Iquitos zero other1"1ise. 

bT =2.064 for 95% significance level and 25 degrees of freedom. 
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Appendix Table 18. Regression statistics for relationship between family 
food expenditures~ family income 9 and family sizeg 
log oquation9 1959 Cuzco dataa 

' R2 ' It1em Constant I Family income Family size 
(%) term L j T-valueb • I Elast. i T-valueu Elast. 

1 coeff, ! coeff, I 

All food 97 0.057 0.704 9°39 0,084 0.21 
Moat 85 0.772 0.547 3.39 0.503 0.58 
Fish 84 -2.370 1.354 3.84 -1.605 -0.85 
Milk and Eggs 92 -1.176 0,955 5.08 0,406 o.4o 

Fats and Oils 94 -Ou982 0.866 5,91 0.172 0.22 
Fruits 88 -1.251 Ll53 4.50 -1.234 -0.90 
Tubers 50 L638 o. 28] - L32 o.466 0)+1 
Frosh vegetables 94 0.303 0.521 5.78 0.542 1.13 

Dried vogotablos 75 0.751 0.364 2.36 o.477 o. 58 
Cereals SJ l.J98 0.329 2.77 0.706 1.11 
Sug2.r 89 o.494 0.563 4,62 -0.240 -0.37 

aEquation formg log Y = log a + bl log Xi + bz log X2 9 whore Y = family food 
oxpendi ture i toms,, Xi = total family incomo 9 and X2 = family size, 

bT = J.182 for 95% significance level and 3 degrees of froodom. 
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Appendix Table 19. Regression statistics for relationship between family 

food expenditures, total family iRcome and family size: 
linear ~quation~ 1959 Cuzco data 

Ail 
Meat 
Fish 
Milk 
Fats 

food 

and eggs 
and oils 

97 
66 
90 
84 
83 

Fruits 91 
Tubers 27 
Fresh vegetables 91 
Dried vegetables 48 
Cereals 61 
Sugar 88 

95~4l2 0.489 
... '519.084 0.068 
113 .. 975 0.014 

-164.979 0.072 
- 60.531 0.025 

402.736 0.043 
24.759 0.015 

-113.926 0.021 
3.525 0.006 

-168.435 0.028 
200.732 0.015 

9.27 536.069 0.54 0.692 0.230 
2ol3 357.318 0.59 0.438 0.695 
5.23 ... 35.345 -0.69 i.305 -0.976 
3.85 73 .. 371 0.21 0.866 0.265 
3.59 47.005 0.35 0.728 0.407 

5.58 -109.151 -0.75 1.260 -0.961 
0.76 213.420 0.55 0.201 0.036 
4.99 97.332 1.22 0.473 0.654 
1.31 60.113 0.70 0.264 0.805 
1.71 305.901 0.97 0.264 o.s49 
4.53 3.356 0.05· 0.565 0.037 

a~Equation form: Y = a+ bl x1 +.b2 x2 , where Y=family food expenditure~ X1 
total income, and x2 = family size 

b T= 3.182 for 95% significance level and 3 degrees of freedo~. 
0 Calculated at average values. 
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Appondix Tabla 2Q Regression statistics for relationship between family 

food e:icponditures~ total fa.rai).y expenditures and family 
size~ log equation~ 1959 Cuzco dataa 

' . 
I 

Item P.2 Constant 1 Total family Family size .c 

(o&) term r- o~endi ~uros . ,, 
j T-vtllliJi I Elast. i T-valu0'D Elast. 

! coofL ! cooff o ' 

All food 99 -0.7l3 0.822 2C.o7 .. J 0.316 2.40 
Moat 88 0.153 0.6L~5 3.90 0.671 0.90 
Fish 94 _L~. 070 1.652 6.69 -1.286 -1.15 
1''lilk and Eggs 96 -2.269 Ll30 7.56 0.692 1.02 

Fats and Oils 92 -L850 0.984 5.20 0.502 0.59 
Fruits 97 -20677 L400 10.28 -0.950 -1.54 
Tubers 37 L591 0.242 o.88 0.707 0.57 
Frosh vegetables 96 -0.265 0.607 7.11 Oo7l4 1085 

Dried vegetables 66 0.491 0.3'79 1.86 0.676 0.73 
Cereals 86 1.016 Oo391 3.17 Oo802 1.44 
Sugar 97 -0.190 0.680 9.24 ~0.093 -0.28 

aEquation form~ log Y = log a + b1 log .X:1 + b2 log X2~ where Y = family 
food expendituros 9 X1 = total family expendituros 9 and x2 = family size. 

bT = J.182 for 95% significance level and 3 degrees of freedom. 
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Appendix Table 21. Regression statistics for relationship between family 

food expenditure and total family expenditurosg log 
equation 9 1959 Cuzco dataa 

I tom 

~--•--n--~~~~~~~~~__j____ 
1Ul food 
Meat 
Fish 
Milk and Eggs 
Fats and Oils 

Fruits 
Tubers 
Frosh vegetables 

Dried vegetables 
Cereals 
Sugar 

99 
85 
91 
95 
91 

95 
30 
92 

60 
76 
97 

t 
l 

I 
I 

I 
'! 

i 
Constant term I Total family 

l turos 
expendi-

! Elasticity 
f coefficient 

-0.59~.848 
0.404 0.702 

-4.553 1.543 
-2.010 1.189 
-1.661 1.026 

-3.033 1.319 
1.856 0.302 
0.002 o.668 

0.744 o.436 
1.317 o.459 

-0.225 0.672 

~ T-valuou . 
21. 28 
4.71 
6.51 
8.56 
6.43 

9.04 
1.31 
6.69 

2.46 
3.58 

11.28 

aEquation formg log Y == log a + bl log X1 9 where Y :::: family food expenditures 
and X1 = total family expenditures. 

bT = 2.776 for 95% significance level and 4 degrees of freedom. 
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Appendix Table 22. fiegression statistics for relationship between family 

food expenditures~ total family income and family size~ 
log equations 1959 Arequipa dataa 

Item 

All food 
Meat 
Fish 
Milk and Eggs 

Fats and Oils 
Fruits 
Tubers 
Fresh vegetables 

Dried vegetables 
Cereals 
Sugar 
Miscellaneous 

,~~ . I 
94 
91 
91 
96 

99 
97 
8J 
90 

79 
94 
85 
34 

f 

Constant 
term 

1.141 
0.842 
0.347 

-1.692 

0.669 
-2.700 
1.051 
0.809 

-0.613 
1.375 

-0.398 
-0.143 

l Fondly income 

: Elast. j T-valueb 
; coeff. 

0.750 
o.684 

-0.195 
1.478 

0.171 
1.838 
o.463 
0.386 

0.884 
0.382 
0.898 
0.613 

L~. 22 
3.56 

-0.67 
6.81 

3.62 
8.40 
2.08 
2. 20 

2.30 
3.07 
2.96 
0.74 

Family size 

Elast. 1T-valuet 
coeff. 

-0.322 
-0. J49 
3.824 

-1.901 

l.8ll 
-J.085 
0.089 
0.554 

-0.690 
0.468 

-0.930 
-0.178 

-0.49 
-0.50 
J. 60 

-2.40 

10.49 
-3.85 
0.11 
0.87 

-0.49 
1.03 

-0.84 
-0.06 

aEq_uation form~ log Y = log a + b:J_ log x1 + b2 log X2 9 where Y = family 
food o:xpondituress x1 = total family incomes and x2 = family size. 

bT = J.182 for 95% significance level and 3 degrees of freedom. 
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Appondix Table 23 • Regression statistics for relationship between family food 

oxpondituros 9 total family expendituros 9 and family sizeg 
log oquation 9 1959 Arequipa dataa 

Item I 
All food 
Moat 
Fish 
Milk and Eggs 

Fats and Oils 
Fruits 
Tubers 
Frosh vogotablos 

D-.ciod vegetables 
Coroals 
Sugar 
Miscellaneous 

I 

I 
98 
98 
90 
99 

99 
98 
89 
95 

88 
96 
93 
43 

·t' Constant 
term 

I 
0.826 
0.514 
0.248 

-2.210 

Oo624 
-3.250 
0.808 
Oo576 

-1. 079 
1.221 

-0.841 
-0.756 

1 Family Family size 
! d"t ' L . expo,!l.2- ures. i---------..... I Elasto l T~valuo0 1 Elast. Jr-valuob 
i co off. ; cooff; .! 
' 

0.727 
00679 

-0.116 
1.391 

0.155 
1.693 
0.468 
o.Li-03 

o.895 
0.368 
o.897 
0.737 

8.83 
8.13 

-0.42 
31)~0 

3.L~8 
l0.65 
2.79 
3.52 

3.29 
3.99 
4.93 
1.05 

0.135 
0.025 
3.524 

-Oo899 

1.94-1 
-1. 745 
0.322 
0.719 

-0.247 
0.707 

- 0.450 
-0.151 

0.L~9 
0.09 
3.79 

-6 ... 04 

12.98 
-3.27 
0.57 
1.87 

-0.27 
2.28 

-0.74 
.:..0.06 

aEquation formg log Y = log a + b1 log x1 + b2 log X29 where Y = family 
food oxpondituros 9 x1 = total family oxpondituros 9 and X3 = family size. 

bT = 3.182 for 95% significance lovol and 3 degrees of freedom. 
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Appendix Table 24. Regression statistics for relationship between 
fmnily foocl expenditures, family income and family 
sizegalog equation,1959 combined Cuzco and Arequipa 
data 

IteB 

All food 
Meat 
Fish 
Milk and eggs 
Fats and oils 

F:ruits 
Tubers 
Fresh vegetabies 
])ried vegetables 
Cereals 
Sugar 

2 ! 
R l 
(%)I 

95 
86 
60 
91 
85 

87 
57 
89 
70 
87 
84 

. jH'c-·rr.il,r Incom"' fl""'m-ily size C t·~~t J.0,,.,_ .x_ "•"' • -'~·'"--. ons ,0..1,, ""l L. • L ' El t. . t I ~ as~1c1~y I · as-1c1 y 
te:cm f fn· . tl T-Value IC -"'f' . tf T-Value 

1coe 11c1en t , oc~.L_J_c1en b 
D I 

19148 0.703 10.63 -0.0'44 ~ 7 -Oo l~L 15 
0.937 0~577 5.68 0.::21 0.48 

-1.805 1.078 3.15 -00694 -Oo47 
-1.086 1 .. 057 7o59 -0.300 -0.50 
-0.475 0.681 5.11 Oo489 0.85 

-1¥624 10332 7Q34 -1.703 -2.17 
10377 0.292 1.91 00696 1.05 
0.518 0.469 5o69 0.517 1045 
0.271 Oo475 3.11 0.474 0.72 
1.,433 0.347 4.82 0.,570 1.83 
0.183 0.645 5.66 -Oo274 -0. 56 

··----~·-------·----~-----------------

~quation formg log y = log a + ?1 log xl + b2 log x2 where y 
food expendi :;u:res 9 xl == fa'.~'1ily income 9 and x2 == fami.ly size 

bT == 2.262 for 95% significance level and 9 degrees of freedom. 

family 



-47-

Appendix Table 25. Regression statistics for relationship between family 
food expenditures and family income: log equation, 1959 

, combined Cuzco and Arequipa data a 

Item I R2 Constant Family income 

0 term e.lastici t coefficient T-value b 

All food 95 1.142 0.697 14.19 
rJea t 86 Oo953 0.595 7.86 
Fish 59 -1.895 0.978 3.80 
Milk and eggs 90 -1.124 1.014 9.69 
Fats and oils 84 -0.411 0.752 7.32 
Fruits 81 -1.844 1.086 6.53 

Tubers 52 i.467 0.392 3.26 
Fresh vegetables 86 0.584 0.544 e.01 
Dried vegetables 68 0.332 0.544 4.67 
Cereals 82 1.506 0.430 6.86 
Sugar 83 0.147 0.605 7.04 

81lquation form: logy = log a+ bl log xl where y = family food expenditures 
and x1 = family income 

bT= 2.228 for 95% significance level and 10 degrees of freedom. 
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Appendix Table 26~- Pegression statistics for relationship between 
family food expenditures~family income and 
dummy variable for Cuzco: semi-log equation, 
1959 combined Cuzco and Arequipa data a 

Item 

All food 
Meat 
Fish 
Milk and eggs 
Fats and oils 

Fruits 
Tubers 
Fresh vegetables 
])ried vegetables 
Cereals 
Sugar 

96 
86 
71 
90 
87 

84 
69 
90 
70 
83 
83 

C t t jFami;J_y Income . .,'.Dummy var. for Cuzco 
otns an !Elasticity Im V 1 b Coefficient T-Value 

erm l ff. . t' l- a ue 

1.133 
0.959 

-1.803 
-111129 
-0.441 

-1.802 
1.419 
0.,560 
Oc313 
1.512 
0.152 

;coe icien 1 

0.696 
0.595 
Oe983 
1.013 
0.750 

1.089 
0.390 
0.542 
0.543 
0.430 
0 .. 605 

14.00 
7.51 
4.29 
9.21 
7o67 

6.74 
3.85 
9o05 
4.56 
6.57 
6.70 

Oo020 
-Ool40 
-0.207 
0.011 
Oc 066 

-0.097 
0.109 
Oo056 
Oe044 

-0.012 
-0.010 

0.86 
-0.38 
-le90 
0.20 
1.42 

-1.26 
2.26 
1.96 
0.78 

-0.39 
-0.,23 

a 
Equation form~ log Y ~log a+ bl log.X1 + b2 x 2 , where Y= family food 

expenditures, xl =family income, and x2 = 1 if data is for 
Cuzco zero otherwiseo 

b T= 2.262 for 95% significance level and 9 degrees of freedom. 
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Appendix Table 27. Regression statistics for relationship betwe~n ~uanttty 
of family fodd.~ons~~~!~on, f~s~ly iRcome and family 
size~ lo~: e::uc;,,·cion, 1'~')9 Cuzco ct.ata 

Item 

All food 
Meat 
Fish 
Milk ar:t·J egr~s 

Fats and oils 
Fr11its 
TuJJers 
Fresh veg. 
Dried veg_e 
Cereals 
Sugar 

R2 

(%) 

78 
·:16 
91 
87 

47 
83 
40 
50 
61 
74 
36 

Constant 
term 

L4C5 
0,044 

-2.109 
-lo068 

-0.343 
-0.622 
1.125 
1.372 
0.511 
1.056 
1. 786 

Family Income 'Family Size 
El as tic i ty I T-V•" l" ..... ;-.;E~'l:;.;,;~;;;.J, r;;;.;J t;;;.:-~'-"";__ c-1..,...· i;;;;.' y;;..;;...,..j _T_~_V_a_l_u_e-~ 

ICoefficientl b v.e I coefficient I b 

0.343 2 •. 39 0.755 0.97 
0.402 2.17 1.039 1.05 
l.23G 5.40 -2.1U9 -1. 79 
0.691 3.53 1.089 1.04 

0.310 1.12 0.806 0.60 
0.521 2.96 0.808 0.86 
0.401 1.25 0.115 0.07 
0.? ~-9 1.42 0.266 0.28 
0.211 1.06 1.314 1.24 
0,212 1. 57 1.081 1.50 

-0.189 -0.77 1.689 1.29 

·------· 
a 

Equation form: log Y = lag a+ b1 log Xl + b2 log x2 , where Y =quantity 
of f~rnilv fond cons 11mntion X total ramil·.J income, and x2 = family size. . c ~ -:/ . '-' ~ ..... _.,_ 1- .1.? l ; v 

b T 3 182 ~o- 05d ~1· 0~1·f~0arc~ l_p,rpl . = o .c L / ;O v f.'·" l. .... -1.. ~ •• l v . _ , - d.ld 3 der::rees fi:eedom o 
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Appendix Table 28. R2gression ststi2tics for relationship betueen •uantity of 
r·ar:J.i.l-;f f o ell c (.".'~.-ir3 ~.~E·l-.~,-~~ i ori_ 9 to t;·::.l f ar:1 i l~{ :ll1con1e an{_=~- f c1J1ni ly 
t>izeg limc:t.;,r e'iU'-·Uon, 1959 Cuzco cl.c-ta,a 

All food 
Meat 
Fish 
Milk and 
Fats ar1d 

eg;gs 
oils 

Ii1r u. i t s 
Tubers 
I11r:'GS}J_ ve€~ • . 
D:c]_ od veg.,, 
Cereals 

Sugc:cr 

52 
49 
80 
64 
32 

60 
18 
30 
37 
54 

37 

-605.94 
-123.42 

24.14 
-215.03 
- 16.05 

- 42.18 
29.24 

108.08 
-113.73 
-152.02 

~105.31 

0.0430 1.32 
0.0059 l. 22 
0.0016 3.49 
0.0135 2.02 

. 0 .0006 0.87 

0.0034 1~79 
0.010'1 0.63 
0.0038 0.85 
0.0014 0 0 50 
0 .0047 l.00 

-0.0017 -0.60 

559.82 0. 92 
65.92 0.88 

-J. "'4· 29 -0.52 
so.41 0.64 

G.58 0.62 

24.44 0.70 
109.3El 0.35 

43.91 0.53 
59051 LlO 

114c51 1031 

57.48 1.26 

0.253 
0.272 
0.775 
0.540 
0.320 

0.419 
0.254 
0.165 
0.111 
0.157 

-0.165 

Family c 
Size 

LOOl 
1.141 

-0.874 
0.984 
1.129 

0.941 
o.sos 
0.581 
1.459 
1.177 

1. 827 

a 
E~;uation form: y =Cc+ bl xl + b~) x2? \/here y == l[U<Ccntity of fd,mily foocl 
consumption? xl tots,l f•J;':iiy incorc.e9 rxd x2 == fnr:Lly sizeo 

b T= 3.182 for 95% s ficance level ~n~ 3 de«rees of freedom. 

c Cc:;,lculated at x.ralues. 
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Ap endix Table 29. Regression statistics for relationship between ~uantity of 
fciw,iJy foo'' norsum··-·ti 0 n tot •l -"-·1-nil'" ex·-,-·n'1 -i '·-1-~·es B.11d C."l'.~ - _ ; ." .. L v <> l. ;,.' • ~"" 9 ; o. .L. ccc l• ./ - l-' ~" u __ :, L .L · • 

family size8 1o;:~ 1J:;uation 9 1959 Cuzco data 

Item 
1 F · 1 . 12mi y size 
·Elasticity ITV 1 

C ~-,. . ti - cLUe oe1 :_ icien ____ b __ _ 

.All food 71 1.231 0.364 l,09 0.942 1.08 
Meat 76 -0.310 0.460 2.15 1.186 1.23 
Fish 91 -:) • 493 1.426 5.64 -1. 755 -1. 53 
Milk and eggs 89 -1.819 0.805 3. 7 ') 1.320 L37 
Fats and oils 37 -0.353 0.252 0.72 1.177 0.74 
Fruits 83 -1.162 o. 598 2.94 0.997 1.08 

Tubers 26 1.079 0.333 0.82 0.473 0.25 
Fresh vegetables 43 1.206 0.256 1.19 0.409 0.42 
:Dried vegetables 56 0.430 0.197 0.81 1.469 1.34 
Cereals 75 0.812 0.251 L66 1.144 1.68 
Sugar 32 1.875 -0.181 -0.62 1. 559 1.19 

av .. 1Y.j_ua.i:;ion formg Logo Y= log a + bl log Xl + b2 log X,.., 9 where Y = •;uantity of family 
food items. xl = total family ex-_,'_Jenditures ~nd x =~famil7 size. ,_ - - 2 --·,·-

bT = 3.182 for 95% significance level and 3 Je~rces of freedom. 
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Appendix Table 30~ Repression st&tistics for relationship ~etueen 
qur:rnti ty of fsrc:Lly food consumption and total 
family ex~endituresg lor e~uation 9 1959 Cu~co 
data a, 

2 
R co~18 ta11t 

!Total fanily ex~enditures 
Item, 

All food 
Meat 
Fish 

(%) 

60 
64 
85 

Milk and eggs 82 

Fats and oils 25 
Fruits 76 
Tubers 24 
Fresh vegetables 40 

Dried vegetables 30 
Cereals 
Sugar 

52 
01 

term 

L585 
0.075 

-4.151 
-1. 324 

o.oao 
-o. 789 
1. 257 
1. 359 

o.9s1 
1.242 
2.459 

a 
Equation form~ log Y = log a + bl log Xi' 
-P...,r;ii l.,.r -F'ooa, CO_.,,,-,, J""~ ~:r:i ,... -.,.,r' X - +o"-r 1 .c>--~..-nJ· ··--J,o"''-- J ,, , '"•c:>,J,";u_ Ctu,l l - v lod J.o,,,1' _ ,)' 

0.444 2.44 
0.561 2.68 
1. 277 4.72 
0.917 4.23 

0.353 1.16 
o.683 3.56 
0.373 1.14 
0.291 1.64 

0.322 1.31 
0.340 2.07 

-0.049 -o.17 

Y = ii_Uani;i ty of 
itures 

b T = 2.776 for 95% s ficance level and 4 degrees of freedom. 

I 
I 

I 
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.Ap :endix: '.Ilable 31. RepTess·ion s ta.tis tics for re latiom:hi11 lie tween 
quantity of raDily foo~ consumption, total family 
incom~ and farnily r~ :i.'~e g loc; equa tion 1 1959 Arequipa 
data 

Item R2 Constant IFasily Income !Family Size 

(%) term Elas~ic~ty jT-Value,Ela~!~c~ty I T-Value 
IC2efr101ent_ b Coer11c1ent b 

All food 95 1.123 0.590 4.48 -0.205 -0.43 
},~c-oa t 96 -0.270 0.600 5.34 -0.170 -0.37 
Fish 81 -1. 538 0.205 0.43 2.859 1.62 
Milk and eggs 94 --0.946 1.142 5.44 -1. 696 -2.21 
Fats :::1,nd oils 28 1.306 -0.324 -0.50 2.261 0.96 
Fruits '96 -2.029 1.246 7.04 -1. 676 -2.59 

rl1ubers 83 1.277 0.284 1.55 0.462 0.69 
Fresh ver~etabl.es 88 0.200 0.013 3.99 -1.377 -1.85 
Dric,d veg::: tables 68 -o.e59 0.661 1.47 -0.076 -0.05 
Cereals 90 0.901 o.3se 2.54 0.231 0.41 
S °ll{f;U:C 96 0.073 Oa249 1.83 1.612 3.24 

b T= 3.182 for 95% significance level and 3 degrees of freedom. 
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Appendix Table 32. Regressibn statistics for relationship between ~uantities of 
family food consumption 9 total family expenditures and family 
sizea log equation, 1959 Are~uipadata8 

Item 
2 I 

j R' ' I ( %) I ________ _,,_ ___ ,_J 

All food 99 
Mea.t 99 
Fish 82 
Milk 21Ilcl ~~:[J.?G 99 

Fct.ts 2.IlC oils 27 
Fruits 97 
Tu1Jers 88 
Fr:·o sh vegeta1)les 91 

JJrt e:} vegetal:;les 71 
Cereals 94 
Sugar 90 

. --·-- lT : ; ·· 1 f' ,, i 1 
C o ·'- , .. i t j () '(; d. .L .::.,J;L - y Ol1o L.a,.1. _ 1 , . . , , !ill p s T, l r• 1 ··7 l 

term J(Coe-~;;;.~~-~-~.~l 
..J... _,_ .J.. '.,. ..1. t;,:·· .... - v 

. . . ' 1 

0.873 0. !572 
-0.536 0.651 
-1. 868 0.297 
-1.379 l.oeo 

1.302 -0.258 
-2.384 1.140 
1. 08'1 0.304 

-0.076 0.762 

-1.142 0.643 
0.784 0.390 

-0.101 CL 26S' 

12.83 0.151 
22.13 0.263 
o. 71 2.740 

15.44 -0.955 

-0.44 1. 924 
7.24 -0·750 
2.16 0.564 
4.81 -o. m 7 

1.64 0.320 
3.78 0.431 
2.92 1.693 

T-Value 
b 

1.01 
2·0 66 
1.94 

-4.04 

0.97 
-1.42 
1.19 

-1.53 

0.24 
1.24 
5.46 

b . Jo~ X -~0-n Y = c·_IUP11~l·t·,v of 2 . f:, 2 9 V'; H .:_. .L C • ~ V J 

ei~enditures and x2 family size 

b T= 3.182 for 95% sign~_ficance level and 3 de?rees of freedom. 
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Appendix table 33. Regression statjatics for relationship between ~uantity of 
family foo~t consurrq;;tion., far:iily income anc3- family sizeg 
l ". 1 ''5" - . - C .. A . d t a · og e•1ua-~1on, -> 'J comr):trlG<l ~zco &.nci requipa a a 

2 I . Famih income lamilz,Size 
R !Constant Item (%) term Elasticity 1T-Value Elasticity T- value 

00'.jffici snt. b. · coefficient b 

All food 81 1.434 0.383 3.84 0.596 1.39 
Meat 82 0.059 0.448 3.99 0.738 1.52 
FiGh 74 -2.602 1.030 4.19 -0.497 -0.46 
Milk and. eggs 83 -0.617. 0.764 5.11 0.051 0.08 
:j!'a.ts and oils 27 0.222 0.159 o.66 o. 971 0.93 

]'ruits 66 -0.994 0.618 2.80 0.653 o.68 
Tubers 47 1.110 o.34s 1.89 0.385 0.49 
Fresh vegeta.hles 60 1.060 0.375 2.88 -0.026 -0.05 
:JriE:fl vegetables 24 -0.132 0.147 0.31 2.246 1.10 
Cereals 76 1.162 0.260 2.84 0.680 1.74 
SuJ:i:ar 

' !¥..; 
56 1.029 -0.052 .;.;0.32 1.977 2.82 

$-Equation formg Log Y = log a + b log x1 + b log X ~where Y = quantity of 
family food consum:ptio~ x1 = famity inco1;:ie an~ x2 = family size. 

bT = 2,262 for 95% significance level a~d 9 de~rees of freedom. 
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Aipendix Table 34. Regre~sion st0tistics for relationship between 
CLunr1ti of .famil~y focc~~ co11BLlnJ.J:.ition. a11d fdn1ily 
incorneg lor, E"i.Fi+j(>-,1 1959 cort1)Lrnd Cuzco and 

a'_,_.-, .. ~,~·.·_ -·EI. ~., ·..i - - _ .... 

Arei~Uij)a ~ V'~ 

Item 

All fooa_ 
MeE:.t 
Fisb 

77 
78 
73 

Milk and eg s 83 
Fats and oils 20 

Fruits 64 
Tubers 46 
Fresh vegetables 60 
Dried vegetables 14 
Cereals 68 
Sugar 17 

Const'Etnt 
term 

1. 511 
0.154 

-2.667 
-0.610 
0.348 

-0.909 
1.160 
1.056 
0.159 
1. 251 
1.284 

·~~~~~~~~~~~~~~-

!! Family Income 
-~····--E·ras:r~rc-:L t~r ~c-o-e·-fTIC-I8l1 t ·1-·;T:va~r;79 .. -.,.~ .. ·~- .. 
i ~-l~~b~~-

0.469 5.76 
0.555 5°94 
0.966 7.20 -
0.772 6.96 
0.299 1.60 

0.712 4. 24 
0.404 2.93 
0.371 ]o84 
0.472 1.26 
0.360 4.58 
0.234 1.41 

aEquation :for'": lor Y = loC a.~ b1 log x19 where Y 
focd COilSUill ion and X1 = 1am1ly lncome. 

~uantity of family 

b T = 2.228 for 95% s fj_c;'L·ce lEcV':1 ~·ncl 10 dsgrees of freedom. 
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quantity of farn.J_lJ fooj_ consurn;;tion 9 family income ·, 
,.,n(t rlur·1, . .., .... r -r.·r.:· ·r.._-if- f~-·- ...... C11zco 0 col'"0i lorr-·:·.vM I. '-'~ -~l,.l • .t~.~ \ ,J ..••• J.. ;_i,l.~.: l)J_ .J .Jo o~.-1.t, - a 
1959 combined Cuzco and Aru~uipa data • 

equation, 

All food 82 1.485 0.467 6.27 0.061 L71 
:Meet 80 0.133 0.554 5.98 0.048 L08 
J?ish 73 -2.049 o. 967 4° 9'.) -0.039 -0.43 
Milk and f:;ff?S 8'3 -0.622 o. 771 6.69 o.o~o 0.50 
Fnts 0 ar10. oils 21 0.340 0.299 1. 52 0.019 0.20 
Fruits 86 ~0.996 0.707 6.29 0.195 7. 05 ) ... 
Tubers 55 1.121 0.402 3.03 0.086 1.37 
Fr(a~;h ve[!:,;tables 60 1.052 o. 371 3.65 0.011 0.22 
Uric;(: '.tet;et:-:.:,bles 88 -0.072 0.459 3.15 0.522 7.54 
Cerc-:os.ls 69 1.262 0.360 4,46 -0.026 -0.68 
Sug;::,_r 18 1.296 0.235 1.35 -0.027 -0.32 

P. 

°"Equ~,tion fornu lr;<2: ~-=log· a+ b1 .~og-_X1 + b 2 x2 , _:'rhere Y =quantity of 
f "i ml l '' Ir-0 ocl n 0 Yi"' U,.,,, ,-,..,_ • o-·-. X = f,, rn ·1 i ,,. -·, ., ,-. nmc.. : 'rl'' X _l l. ,~ a." P t;-i. J·_ -._· for (., ___ --<.1 • . v -""' ·-•.,- u~ '-9 1 - ""•------ -'-~-'--"""". 9 ~. ,_ 2 - -• -- -
Gu.zoo zero otllei~v:ise o 

bT= ? 262 for 05~ q~ 7~i'fi'cq~0° J.e•re~-_1_ c.......o • / I .. _.L.--·-- • c....,,1.L....,,>::... \ of fre8c1om. 
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Appendix Table 360 Regression statistics for relationship between 

family non-food exrlendi tures aRd family income: 

.. log, equation, 1959 Cuzco data 

Item I R.2 Constanti_ Family Income I Family Size 

I (%) term IE-lasticity IT-Valueb Elasticity l T-Valueb 
. I I '~uerficientl !Coefficient 

' 
Alcoholic beverages 72 - i.053 Oo711 2.56 - 0.166 - 0.11 
Heat 91 Oo400 0.223 3.85 0.611 le97 
Household affects 88 - 111993 0.977 4.34 - 0.415 - Oo34 
Housing 83 - 2.582 1.246 3.60 - o.685 - 0.37 . 
Clothing 96 - lo083 1~006 8005 - 0.766 - 1.15 
Education 90 - 3.216 le263 4.80 - o.841 - 0.60 
Personal care 92 - 2 .21 7 0.890 5.38 Oo034 0.04 
Personal heal th 71 - 2.515 1.165 2.62 - Ll56 - 0.49 

Entertaiment and 
Transportation 96 - 4.668 1.846 8.04 - 1.944 - 1.59 
Tobacco 82 - 10486 1"0090 3.70 - 2.805 - 1.78 
Cleaning products 99 - 1.630 0.948 20.46 - 0.927 - 3.74 

a Equation form: ·log Y=-,log a+ bl log X1 + b2 log X2 , where Y = family 
expenditure items, xl = total family income, and x2 = family size 

b T = 3.182 for 95% significance level and 3 degrees of freedom. 
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_ Appendix 'l1able 37e B.egression statistics for rela.tionship betvrnen family non-food expendi tures 9 

total family income and family sizeg linear equation 9 1959 Cuzco data a 

Item, l-··7 I Constant !Eamil;z Inc Family 
~%) • term Size 

c me 1 Family si•e I Income• I Coefficient T-Valueb Coeffi;i8-;-t··1 T-ValueJ elasticity _ _L _____ _J_ ___ - ' ! Elasticity 
--.~. 

Alcoholic beverageP 67 0 .. 093 .00272 2o34 3 .. e71 0.18 0.697 0.30 
Heat 91 2.762 eOQ073 4o27 8.3G~ 2.57 0.221 0.76 
Household affe0ts 02 18.780 .00351 3.65 -lo927 -0.11 0.9()0 c -0.15 
Housing 88 83.281 .01409 4.75 ""28.}24 -Oa51 1. 305 _._o. 79 

Clothing 96 201. 209 .02724 8063 -46e686 -0.79 l.~98 -Oo57 
Educc:.tion 91 17.558 c00318 5~48 - 60736 -0.62 1.383 -Oe87 
Personal care 91 3.322 .00191 5.39 0.262 Oo04 0 q868 0.04 
Personal health 76 28.383 .00286 3.08 - 6.744 -0.39 1.192 -Oc85 

Entertaiment End 
tr:·:.ns DO J:·t2 t icn 94 50.996 .00660 7.05 -180486 -1.06 1. 737 -1.44 
Tobrwco 89 18~687 Q00087 4.93 - 3.982 -1.21 1. 243 -L.64 
Cleaning pr:::id;:cts 99 23.248 .02740 36083 - 3.s35 -2.76 1.054 -0.46 

a Equation foi~g Y= ~ + bl ~l + b2 x2 , where Y = family expenditures, 

b T = 3.182 fo:c 95'.1; E-ignific[ nee level· and 3 degrees of freedom. 

~]_~total fEmily income, and X2 = family size 

° Calculated n ·::; ,J,ve:...df'~ va luE so 



Appendix Table 380 Regression statistics for relationship between 
family non-food expenditures~ total family expend­
d.tures, and family sizeg log equation 1 1959 
Cuzco data a 

Item R2 Constant!Total family Exp. 'Family Size 
(%) term !Elasticity IT-Value 0 iElasticity T-Value 

! Coefficient1 !coefficient b 

Alcoholic beverPges 58 - L478 Oo712 1.81 0.270 0.15 
Heat 84 0.237 0.233 2.50 0.730 1.79 
Household .effects 95 - 3.170 Ll74 7.26 -0.156 -0.21 
Housing 95 - 4.212 1.542 6.98 -G.429 -o.43 
Clothing 99 - 2.198 1.178 20.09 _f}.442 -1.67 

Education 96 - 4.708 1,509 8.28 -60489 -o. 59 
Personal care 98 - 3.270 1.064 12.64 0.280 0.74 
Personal health 86 - 4.151 1.,479 4.12 -G.980 -0 .60 
Entertaiment and 
transportation 97 - 6.649 2.140 10.49 -1.314 -1.42 

Tobacco 95 - 2.901 1. 3tr5 7.25 -2.574 -3.07 
Cleaning products 93 - 2.502 1.051 6 .. 05 -0. 520 -0 .66 

aEquation formg log Y = a + t 1 log x 1 + b 2 log X..., 9 where Y = family 
expenditures9 xl =total family expend2tures9~and x2 =family size. 

bT= 3.182 for 95% significance level and 3 degrees of freedom. 
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Appendix Table 39. 

Alcoholic beverages 
Heat 
Householu affects 

Housing 
Clothing 
.ID:iucation 
Personal ru.re 

Personal health 
Entertainment and 

transportation 
Tobacco 
Cleaning products 
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Regression statistics for relationship between fam.ilynon-food 
expenditures and total family expenditurosg log 
oquation 9 1959 Cuzco dataa 

l I 
I 

Constant term 1 Total family . 
t expenditures 

!-

·. Elasticity ! T-valucb 
; coefficientsJ 

57 -1. _;(6 0.736 2.32 
67 0.512 0.295 2.84 
95 -J.229 1.162 8.90 

94 -4.374 1.506 8.27 
99 .2. 364 1.141 17.51 
96 -4.893 1.468 9.53 
98 -J.166 1.089 14.87 

84 -4.520 l.396 4.59 

96 -7.143 2.029 9.60 
78 -J.867 1.126 3.73 
92 -2.697 1.008 6.77 

aEquation formg log Y = log a + bJ. logX1 9 where Y = family expenditure 
items and Xi = total family expenditures. 

bT = 2.776 for 95% significance level and 4 degrees of freedom. 
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Appendix Table 40. Regression statistics for relationship between 
family non-fooq ex:penditures 9 total family incomea 
and family sizea log equation, 1959 Arequipa data 

!Family Income Item f R2 Constant Family size 

(%) term- rEiast~c~ty ITTValue Elasticity jT-Value 
,Coeff1c1ent b Coefficienti b 

Alcohcil.ic beverages 71 . -1. l)J .0.924 ·• 1.52 " 0.042 0.02 
Heat 78 0.707 0.272 0.95 1.035 -.(~ 0.99 
Household effects 99 -2.859 1.446 13.64 - o. 640 -1.65 
Housing 93 -3.184 2.041 4.99 -3.042 -2.04 

Clothi;ng 97 -1.598 1.313 6.02 -0.488 -0.61 
Educfltion 87 -3.151 1.442 2.80 , .... o. 505 - .27 
Personal care 96 -1.890 1.346 6.62 -1. 565 -2.10 
Personal health 81 -3.492 1.814 2.65 -2.086 -0.83 
EntertPiment 87 -4.104. 1. 7,133 3.36 -1.588 -0.82 

;:. .. •' - . 
Tobacco 83 -2.859 1.464 2.80 -1. 593 -0.83 
.Transportation 91 -5.154 2.038 2. 77. -1.662 -0.84 
Cleaning . products 96 0.119 0.567 4.68 0.233 0.53 

a Equation formg log Y = log a + bl log x1 + b2 log x2 , where Y= family 
expenditures, xl = total family income, and x2 = family size. 

b T = 3.182 for 95% significance level and 3 degrees of freedom. 



Appendix Table 41~- Regression statistics for relationship between 
family non-food expenditures, total family 
expenditures and family sizeg log equation 9 . a 
1959 Arequipa data 

l R2 C t tlFamily expenditures !Family size 
Item I i (%) 

ons an jE1 ~t. . :1:; I pn t. . t I t ., .... a,,, ici y ! T V 1 , as ici y . T ... 1 erm ff" . t' - a ue ff" . ti va ue 
1coe ·icien I b , coe icien . b I . ! 

0. 0 0 
Alcoholic beverages ~62 -1.055 0.640 1.00 1.241 0.59 
Heat .77 0.682 0.228 () e85 1.290 1.44 
Household effects 99 -3.244 i..312 9.93 0 .462 1.04 

Housing 098 -3.969 1.949 10.92 -1. 729 -2.88 
Clothing .98 -2.016 1.218 7.85 () 0 443 () .85 
Education 94 -3.858 1.439 4.34 () ,,270 0.24 
Personal care .. 98 -2.323 1.252 9.70 -o. 613 -1.42 

Personal health __ 38 -4~331 1. 789 3.66 -1.060 -0.65 
Entertaiment ,93 -4 ... 799 10707 4.44 -0.450 -o. 35 
Tobacco .87 -3.404 1.391 3.28 -0. 633 -o.44 
Transportation 92 -5.776 1.881 4.01 - o.1s9 -0 .12 
Cleaning products .97 -Oo059 0 0 526 . 5.37 0.638 1.94 

a 
Equation forma log Y = log a + bl log x1 + b? log x2 , where Y- family 
expenditure items, x1 ~ total family expenditures 1 and x3 = family size. 

b T = 3.182 for 95% significance level and 3 degrees of freedom. 
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Appendix T9-ble 420 Regression statistics for relationship between family 

non-food expenditures, family income and family size: 
log equatioDsi 1959 combined Cuzco and Arequipa dataa 

It~ 
! 2 

!constant I Family income I Fl'jJilily Size 

I(%) 
. 

j term -EI"astici ty 1-;:v 1 j Elasticity j T-Value 
! I coefficient I ~ ue J coefficient i . . . I . b 

I ' . !. ~ 

Alcoholic beverages .so -0.748 Oo705 2.49 o.6s4 0.56 
Heat .54 0.945 0 .. 184 1.05 1.338 1. 77 

Household affects 90 -1.849 1 .. 079 7.08 0.125 0.19 
Housing ,,84 -1.978· 1.427 6.08 - 1.170 -1.16 
Clothing 0 94 -0.835 1.082 9.54 - 0 .196 -0.40 
Education 87 -2.669 1.336 6.45 - 0. 608 -0 .68 

Personal care 90 -1. 267 1.012 7.56 - 0. 549 -0.95 
Personal health . 73 -2.269 1.345 4.30 - 1.116 -0.83 
Entertainment .90 -4.323 1.821 8.04 - 1. 390 -1.42 
Tobacco "75 -1. 727 1.233 4.94 - 1.891 -1.75 

Transportation 82 -4.362 1.818 5.64 .. l.402 -1.01 
Cleaning products 96 - 0.446 0.862 13.00 - Q.691 -2.41 

a Equation form:= log Y = log a + b1 log x1 + b2 log X , where Y = family 
expenditures, xl = family income, an~ x2 = family size. 

b T = 2.262 at 95% significance level for 9 degrees ct>f fre·odom • 
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Appendix Table 43. Regrension stntistics for relationship between family 

non-food expenditures and family incomez log equatio~ 
1959 combined Cuzco and Arequipa data a 

I ten 

.Alcoholic beverages ?9 
Heat 38 
Household effects 90 -
Housing 82 -
Clothing • 94 -
Education ,86 
Personal care 09 -
Personal health 71 -
Ent· .. tainent ·:r8? "" 
Tobacco 67 -
Transportation 80 -
Cleaning products 94 

Const~:int f Family income 
term ~lasticity coefficient j 

.,,.00 660 Oo804 
1.118 Oa378 
1 .. 8:;2 10097 
20129 lo258 

00861 1.054 
2 .. 747 10248 
1.338 0 s933 
20413 10183 

40503 1,,620 
10971 0.,960 
40543 10615 
0.,536 Oo763 

3.77 
2.50 
9.69 
6.75 

12.42 
7.92 
8.96 
4.92 

8072 
4.47 
6040 

12.08 

a Equation formg log Y = a + b1 log X11 where Y = family expenditures and 
xl = family income ' 

b T = 2.228 for 95% significance level and 10 degrees of freedom • 
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Appendix Table 44. Regression statistics for relationship between family 

non-food expenditures, family income and dummy vri,riable 
for Cuzco: sewi-log equation,combined 1959 Cuzcry and 
Arequipa data°' 

Item I<~; I Constant !Family Income I Dummy var. for OJz co 

I term ~lasticity IT-Value I Coefficient IT-Value 
I !Coefficient! b ! b 

Alcoholic beverages • 75. -0.750 0.799 4.61 0.204 
Heat 81 1.034 0.373 4.28 0.190 
Household affects 91 -1. 858 L095 9.73 0.056 
Housing 82 -2.117 1. 258 6.44 -0.027 

Clothing 94 -0.870 1.053 11.93 0.020 
Education 88 -2.714 10250 7o94 . -0.014 
Personal care 91 -1. 305 (),,935 9.75 -Oo076 
Personal health 72 -2.377 1.185 4.so -0.080 

Entertainment 90 -4.556 1.617 9.15 0.120 
Tobacco 71 -1. 920 0.963 4.57 -0.117 
Transportation . 132 -4.584 1.613 6.26 Oa092 
Cleaning products :) 4 -0. 528 () 0 763 11~64 -0.016 

a Equation form: log Y= log a + rJ~ log X1 + b 2 x2 9 nhere Y = family 
expenditure~, x1 = family incoffie, and x2 = 1 if data is for Cuzco 
zero othervnsee 

b T= 2,262 for 95% significance level and 9 degrees of freedom. 

2.48 
4.59 
1.06 

-0.30 

0.49 
-1.01 
-L68 
-Oo69 

1.43 
-1.16 
o.75 

-0.52 




