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Introduction

Consumer purchases of a particular commodity depend upon a wide
panorama of factors such as income, relative prices, family size, soeio-
ethnic background, advertising, age, religion, and geographical location,
Frediction of future consumption levels requires an understanding of how
these varicus factors influence the consumer in allocating his income.
Unfortunately, we are never able to completely specify the influences of
all these factors, Therefore, we must be more modest and select two or
three 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), and the
income elasticity of demand (E) by the following simple formulas

D=P+E (I)
This formuta is somewhat restrictive in that changes in consumer preferences
and relative prices are not incorporated. However, in af bsence of other
information, it may give sufficiently accurate estlmateuo

The relative importance of increases in income on increases in demand
can be illustrated by an example, For Peru, we can approximate P by 2.9%
and I by 2. 0002 Using these wvalues, the projected percentage increase in
demand for an income elasticity of .75 is 4.4%. The contribution of the
income term is 1.5% 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, the relative importance of the income term
increases., The importance of incorporating the influence of income changes
in demand projections 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.

Source of Data

The data used in this study were taken from the results of family
expenditure surveys published in Resultados Preliminares de la FEncuesta
Sobre Las Condiciones de Vida de la Familia en: Lima-Callao, Arequipa,
Cuzco, Huancayc, Chiclayo, e Iguitos, Informe I, 12 Parte, Abril, Mayo,
Junioc, 1964, Instituto Nacional de Planification, Lima, Peru, Oct. 1964
and Patrones de Consumo en las Cuidades de Arequipa:y Cuzco, PS/D/BLI'9
Vol. XV, Plan Regional Para El Desarrollo Del Sur Del Peru, Lima, Peru,
1959, (Hereafter referred to as 1964 data and 1959 data, 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, Arequipa,
Cuzco, Huancayo, Chiclayo, and Iquitos. Only families with two or more

lsee B, 0, Heady, Agricultural Policy Under FEconomic Development, Iowa
State University Press, Ames, Iowa, 1962, p. 645, and R.D. Stevens, "Elasticity
of Food Consumption Associated with Changes in Income in Developing Countries®,
Foreign Agricultural Economic Report No. 23, USDA, March, 1965, p. 4.

“These estimates are based upon, respectively, La Poblacion, Los Recursos
Humanos ¥ KL Empleo Fn El Peru, Lima, Abril, 1964, Cuadro 1 and Analisis De
La_Reslidad Socio Economica Del Peru, Vol. 1, Instituto Nacional De Planificacion,
Lima, Julio, 1963, Cuadro 1.
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members and that lived in urban residential areas were selected. In addition,
certain families were eliminated because their incomes did not fall within
the range established by a preliminary survey, BEach of the selected families
completed a detailed questionnaire during a one week period. The aata were
collected during the months of ipril, M2y, and June, 1964. Although data for
all expenditure items were collected; only the data corresponding to family
size, income, and food expenditures were published in the Resultados Prelimi-
nares.... Recelpts from gifts and temporary aid were not included in imcome.

The 1959 study included a survey of a total of 437 families grouped
into two classes of workers--employees (empleados) and laborers (gbreros).
Bach 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, construction,
power, communication, banking, transportation, and service industries.

On the basis of the initial sample, a preliminary survey was made to select
those workers that met the following conditions: {1) was head of a family,
(2) had resided in the city for more than six months, (3) had not been
unemployed during the previous twelve months, and (4) did not eat the
majority of meals away from home. In the basic survey schedule, data for
173 different expenditure items were collected. The data were collected
in one interview and corresponded to the previous week's, month's or year’s
purchases depending upon the nature of the item. Family income included
all the wages and bonuses, gifts, rents, and family produced items. In

an effort to reduce errors introduced by under-reporting of income and/or
over-reporting of expenditures, data from families whose annual expenditures
were 100% greater or 50% less than thoir ammual income were eliminated.

Certain characteristics of these data should be noticed. First,
they correspond to the larger urban cities and therefore may not be repre-
sentative of smaller cities or rural areas. Second, they correspond to
families wherc the housshold head is employed. As a result family incomes
are higher than the national average. Third, they were collected during a
brief period of time and then expanded to an annual basis. Consequently,
due to seasonal fluctuetions in consumption, prices, and income, the data
may not be representative of the entire year. Fourth, the prices and quantities
correspond to the retall level and consequently, 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, food purchases require over half of the
family’s income. For the 1964 data, exceptions to this can only be found
where a family’s annual earnings exceeded S/.40,000 (Appendix Table 3). Indeed,
for the lower income levels, food accounted for as much as 69% of family income.
Similarly for the 1959 data, the below 50% mark was achieved only by the
families corresponding to employees earning S/.30,000 annually (approximately
S/ 40,000 in 1964 soles, Appendix Table 4). Almost uniformly, families
with higher incomes spent relatively less of their incomes on food.

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

Scontents of the food groups are given in Appendix Tables 1 and 2,
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Table 1., Sample charactsristics by location and income for 1554 data?

Annual family income

(soles per year)

Location |lers thaa | 20,000 to 30,000 to | 40,000 to 50,000 to 60,000 to 70,000 or All income'

20,0C0 22,999 39,999 49,99 1.59.99 _69.999 more classes

No, Tam. | No. Fam, No, Fam., No, Fam, No. Fam., No. Fam., | No. Fam.} No. Fam,

fam, sizs | I'ams size | fam., | size | fam, | size | fam, size ) fam. size | fam. size|l fam, size
Lima 11 5. 50 28 5.21 23 5,96 15 5.87 9 6.67 6 5.83 12 7.67 104 5.90
Avequipa | 13  H4.33 11 6.64 8 7,00 6 8,33 L 6,75 -b -— - - 42 6,26
Huancayo 10 5¢90 14 5.86 8 6. 50 5 5,60 3 L,67 2 7.00 2 7,00 4y 5,52
Chiclayo | 27  4.82 20 8,05 5 9,60  -- - - — - S — 52 6,52
Cuzco 2,00 13 3.46 317 6.77 - - - _— - -— — — 49 5,41 .
Iquitos 4 5,50 8 63 10 6,30 9 7.22 18,00 3733 1 8,00 36 6,47
All cities] 70 L,o5 ol £.87 85 6.66 35 6,60 17 6,41 11 6.45 15 7.60 327 6,00
aSources Resultados Treliminares....

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




Table 24 Sample characteristics by loecstion and inconn

Q<'

-

ciass for 1659 Cuzco and Areguipa

data
f ’ cvzco T ARE P
Family Tnec bge of i Pers jumsumpiN°of ; -1 Total
iéfﬂ*%y noome | famie sons §%ion »&famg } sonsi ticm | Neof
§(i??£f ' ) Iies per ‘units/llies ! per fUnitS/g famle
r\scles per year {_fordly | family !ww,» family family + lies
Empioyees 4,500-12,000 12 5,00 4.08 10 4.08 2eDH 22
Tmployees 12,081 ~30,000 57 5.56 A, 14 %8 E.11 3.6 g5
Employees 30,000 or more! 24 5.54 3,92 23 6,1 4o6 47
Laborers 2,808-7,800 33 4.39 3,20 24 4.29 3.2 62
Laborers 7,801-13,000 57 6,03 4,40 57 4,77 3.3 114
Taborers 13,001-54,887 51 5.7%  4.25 46  6.46 5.0 o7
TOMAL 239 5.54 4,05 198 5.33 3,90 437
&

Patrones de Consumo o..

Soureces:




| -

s :}q
Tabie 3. Anmuel food expeuditures snd psraocutage distriimition per Ia
- Chielayo, Arequipa, Cuzco, Hoancayo, and Tquitos duba®
. Tima ChluLaJOM Arequipa Cosee b Hrancavo Ionitos
N i soles 1 % i soles | % soles | % scles {9 i =oles | % solas ! %
- N ) < . . '
Fx » income L0 L 57 - /20,867 em 29,452 - 29,478 _— 32,234 _— 364223 ww

( . v
Yobat food expenditures 19,488 10050 14,334 100.0 18,313 10C.,0 164,399 100.0 164563 00,0 12,788  10G.0

3,620 25.3 3,313 18,0 3,023 18,0 3,530 21,0 1,885

{tareals 3,554 18,2 15,0
Yeat 5,272 27,0 3,099  22.0 5,909  32.2 3,952 24,0 3,837  23.0 5.230  34.0
ek 690 3.5 650 b5 258 1.4 200 2.6 665 hO o BB T35
¥ats and oils 1,363 7.0 885 6.0 906 5.0 920 6.0 1,126 7.0 857 6.5
Wilk and eggs 2,519 13.0 1,337 $.0 1,787 10.0 1,749 11.0 2,092 13.0 1,25 10.0
Feach vegotables 1,349 7.0 1,179 8.0 1,150 6,0 1,357 8,0 2,0W5 12.0 312 6.0
5 89U 5.0 685 5.0 19/73 10,0 1,290 8.0 1,099 7.0 Tl 3.5
1,0t 5,0 602 1,0 S48 5.0 774 5.0 1,112 6.6 1,100 8.6
ed vegetables 458 2.% 483 3. M 284 1.6 251 1.5 626 3.8 388 3.0
reserved frultg and ’ .
sgetabls 7 0.3 B0 0.3 66 0.k 109 0.7 16 0.1 18 0.1
Sugar. sal b and '
condiments ' 83L el 733 5.1 935 5.0 I,0L7 6.0 178 1.0 833 6.5
i scellansous 140 0.7 67 0.5 70 0,4 138 0,8 47 0.3 L6 0.4
ﬁ@ﬂ*dwb»“);«@ beverages 869 h.5 683 4.9 L60 2.5 607 Iy O 155 1.0 527 2.6
ilcoholic beverages 370 2.0 271 2,0 435 2.5 79k 5.0 35 0.2 766 1.3

aSouruo. Rebumtadoﬁ Proliminares,... pp. 29-37. The averages for food expenditures differ somewhat from those used
1 the aralysis since they are based upon ungrouped data,
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family by expenditure groups for 1959
‘ a

Cuzco and Areguipa data

Annuval expenditures and percentage distribution pex

compiled in the Plan del Sur study.

Expenditure groups - CUZCO _ARBQUTPL
. ¢ soles % Soles . %
Tncome - 18,248 - 17,6%3 -
Total expenditures 24,018 100 22,%39 - 100
a3 feod 12,897 53,7 11,654 5242
Alckidlic boverages 708 2.9 434 1.9
Heat. -~ 608 2.5 4490 2.0
Hougehold offects 720 3.0 689 3.1
Housging 1,978 8.2 2,122 9:5
Clcthing 4,527 1849 4,206 16.8
Education 428 1.8 480 2.1
Personal care 400 1.7 503 243
Personal health 440 1.8 602 2.7
Entertainment 554 1,5 260 1.2
Tohacco 155 0.5 185 0.8
Transportation 356 1.5 284 1.3
Clecaning products 467 1.9 470 2,1
A1l food and alcerdlde
beverages 13,605 100 12,088 100
Cereals 2,003 14,7 2,043 16.9
Meat 2,857 21,0 2,956 24.5
Tigh 201 1.5 208 1.7
Tats and oils 641 4.7 ) 504 4.2
Milk and eggs 1,537 11,3 1,588 13,1
Fresh vegetables 826 6.1 679 5.6
Tubers 14419 10.4 1,118 9,2
Fruits 631 Leb 727 G0
Tried vegetables 415 3.0 414 3.4
Sugar 503 3.7 534 4+4
¥igscellaneous 1,864 13.8 883 7.4
Alcoholic beverages 708 5.2 434 3.6
& fdapted from Patrones de Consumo sssen -~ and other unpublished data
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ta, indicate that clotiing and housiug a’r’o the
and clothing combined reépresey 1i, over 82% of
less than 18% for hesbing, education, hkasl t
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This preli m.mary lock at the expendiiure pat‘i;vrns dramatizes the

ve importance of food costs. Almost universally this fralt is
associated with relatively high (.6 to 1) income elasticities for food.
s, as-wo shall see below, is also true for Peru.

Mathods and Frocedures

Weighted regressiocn procedures were used to specify the slternative
L

damand reiationships. Le‘tgh‘befi re U.uo seion was used because the basic data
t e

were Cor the aversges foer 21l the familiies in a Dm‘s;cular income class
des in sach wsa ‘The percent
[

Loy

i
where thers were une {C“" numbeis of Lamild A
of ‘the vumber cf L o the tobal umber

£ famil Lﬂ.os pér income class with respec

< 2 T3 per e 3 1 “ha o ht I_'gr ‘{1 ~ ot '|'~ 17 1, cw}"’ + i(‘j‘r
C‘ &m}.p&le& W SCCl as o ‘J‘ela_n‘fze 1 dL.L}: Th}.w,; 9 v Was TQS) ose Lo as S 1
G

7

a greater relative importance to those obsovvablons corre spording to income
'la‘ ses containing a greater mmber of familles and vise Versa.
. : - = S e

, Soverel alternetive functicnfforms snd specific tﬁ_ons wore used.
Some 500 separate reﬁregs'on eguations were estimated. The logaritimic
eguation was’ used with the greaﬂ‘, et .:.rc*upnny with the linear cr sémi-

logaritlmic forms being nesed for a,emp,mm son pufa oses.,  The Josmradﬂmc

- eguation was used nr:! rily because the tuse of many aliernative fupctional v |
forms would have made an excessive computational burden, Further, the R

ogarithmic form was chosen because it has historicslly been used extensively, _ |
cerhaps mere extc;;s.i.voly »heu' any othor type. ‘ :

!,.,s
0
. (!i‘

There is a wide choice of variables that potentially could be used
o represent consumption and income. Calories, weight, and value sre |
-:zzmciida* es for mesasvring consumption. Both income and total expendiftures » |
have been used as measures of inccms. For tha 1964 data oxiy est_u.;a‘,w : :
of income and expenditures on each food iten were available, Tor the _
1659 data the choice was wider. Expenditures and weight were used as measu res
of CO;ASG:}’.LPT.L}S..OF while inccme end total expeniditures wWere used Tor income,
In many equaticus, the family size {number of persons per family) was also
used as an independent variable. ‘ —

Caution shoull be exercigeili in the interpret ua:’;::.ov of the elasticiti
gince many different u;y*pee are p EEL : two bagic tj;'pea are :
and “fan 'ly ze" elasticitios witl rfi“‘”xl Jrv_z-g t«mcn CONSUN] o

0

b
5
s

o

measured by guantities instead of exr res,
T ~ When both income or expenditures and :f‘ ze are '"”;“;z'*d J}ae res 1i‘t:§,.ng )
‘ ,elasticities shovlid be interpreted as pw t,.Lal slasticities, ':iu.s distinction
has not been made in the -textq : :
| mcifica’ri n of E otz.on Form and V&Y‘Jab}e for 2?6—’+ Data
| Sincé_ the 10634 data dld not include estimates of the guantity of - |
1 food consumed, expenditures wase used as the d'mnn arit varlabie. CUons i ‘
| aw_l the @;..ast'! cities ostimated from the 1964 data ere incowe and fawily
ize elasticities of expenditures, i.e., the g;e;:'cen;; increase in sexpenditure
1y '

¢ increase In
expendiltures due to a one percent increase in the muiber of perscns per
family, respsciively.

ciue to a one pereent incroase in income an d the percent

It
e
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ibe income elasticity of experditure is the sum of the jncome
elastbicilty of quantity end the income elasticilty of ~’c,uaJ:lLv" *+
income elasticity of qacvu.ty represents the g,u“em:ave change in price
per percent increoase in income. Since higher income families generslly
are willing to pay more per unit in ordor to got a higher Yguality®
{eg. pasturized vs. fresh milk) the quality elasticity is generally
po S.L‘tl\/ e, As a result, the income elasticity calculeted by using
expenditures usually is greater than that based upon guantities. The
same argument holds for the family size elasticity, . . .  Comseguentliy,
the elasticity estimates given for tho 1964 data probabiy overstate the
response of changes in physlcal quantities to changes in incemes and
family size.

PR

'\)-d 2.2

Estinates from three types of equations were derived for the Lima
data so as to check the sensitivity of the clasticily estimates teo changes
in functional form end specification (Appendix Tables 6, 7, and 8). A fourth
semi-log was also used, but the cstimates differed greatly from the other
three and was, therefore, omitted. Two of the equations included both
income and family size as independent variables. The T-val wes) of the fami 1y
size coefficients were with few excopticns less than one and none of the
coefficients significantly differed from zero at the 95% level. This may
partially be attributed to the fact that family size appears “o be
positively correlated to income as is evidenced in Tables 1 and 2, and
therefore, the ingome variable i..: accour‘tinc also for variations in family
size. HouthalkerPobserved that income and fam L;Ly size may be correlated
particularly when the data are from households/ ‘bé“'f%ng to the same social
class. This he attributes to larger families having more wage earners
and to the wage earner of a large family being more likely to be in his
prime of life. Smeall families frequently correspond to newly established
nouseholds where the family head is young or to older families where the
children have left home and the family head is relatively old.

Houthakker? noted the benoency that items having high inceme elasticities
(Mluxuries”) have small or negative family size elasticities, while items
having low income elasticities (“noco:s:i.ties“) have ...urgeu po"l tive family
size elasticities, The logic behind this ig that for a given income level,

! . . . .
YDemonstration: Tet P = price, @ = quantity and ¥ = income. Inconme
elasticity of expendituvres is defined as ths derivative of expenditures with
e

respect to income mrltiplied by the ratio of income ©o expenditures, il.e.,
arqQ ¥ dP ¥ dg - X R
e ) + il s The first term on the right is
d¥ ° PQ dy " P v q ° i ; st
the qualitly elasticily and the second is the quantity elasticity.

5 T-value refers to the ¥Student 1% significance test which is the
ratlo of the regressgion ceefficient to its standa d error. The higher the
(]
abzolute value of the Twvalue, the mors confidence can be placed on the

coefficlent’s estimate.

6h° Sa FInuL,Lam:my YAn International Cunparison of Houzehold Hxpenditure
T‘ucgef‘nsg Commemorating the '.;wlue.ﬂﬁf"] of Engel's Lew,™ Hooncwetyica, \/o,., 23
iIC‘o ”!’9 Octo 19)(9 ppo 532 7_)10

7Hou.";.h

' PRI ] 1
cer, ibid,, pp. 5W-54E,
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; nd the roquirensnts bit also o

wome.  Theraefore, ths Toxily is foresd to rpa,llow’t,e j_i.s
ss from the "lusaries” to the “necéssiii
. ty the resulls in Appendix Tables 7 and 89’ o e.ltlaoug i
Dk v"f"v"vuca_!“i," Yubsrs, cereals, dried vegetables, having low in-come slasti-

vities, have positive family size elasticities. Unexpechedly, the ,a,.cg,
{4ppendix Table 7) equatlon yieldo a negative family size elasticily £
ali food. The ebtma"&e of 0,318 from the 1?.n9ar eguation corresponds
closely to Houthakker's estimate of 0.3,

Since farily size is posit ,-.veii v correlated with ineomeg 11}3 o
as an i ’lspo.ldeni, variabie will cause the income elasti
increase or decrease depending upoa wiether the family s
respectively poa-,uive oy m,gaunw ‘Apvendix Laa%.m & 7
chaerv ~L4.om ALl the inccme siastlcities of items in Avmnd_ix Tabl
Uxa i have negative family size elasticities are .arger th ge
=4 7

28 net included as an indepsndent
sh and dried vegetables, the

n Appewdix Takle 6 where family size we
varigbie. And, with the exceplticn of fis
converse is true. -

Judging on the basis of the coefficisn® of multiple correlation {RZ)
of the two eguations having the f a*uly size variable, the log 4:4uai,ion

{ ﬁppondn T biﬁ 7) appsars to give the beiier Iit. Excepting three of

the R?2 valuss, ,’ e log equation gives at least as high R R2's a5 the Linear
eguetion (Append::.x Table 8). In additicn, the T-values of the income
olesticity coefficients for ths log eqLatlon are higher than thoss for

the linear eguation.

£

R
N

Most of the clasticlity coefficients estimated by the log eguation
are somewhat hizher thian those estimated bj the linear equaticn. Fart of
thie u.gvergence between the inccme elasticity estimates may be due %o the
irnfluence of ths family size variable.

The estimates of income elasticities donform fairly closely
a priori expectations, Milk and eggs and fresh fruits are the "lus mfy“
foods with cereals,; tubers, sugar salt and sngliments the "basic” ones.
For lima, the income elasticities f>1 expenditures . e baoly
fall in the following ramges: ail food (6 - .7), cereals (.30 - .85],
“msat (L85 - .75), milk and eggs (.Lo..u -~ 1.30), fresh vegetables (.50 - .60),
tubers (.20 - 0333 and fresh fruits (L840 - 1.6C),

Combined and Tnber-city Comparison for 1964 jiata

When the data for the six cities were combined, the family sizec
o
(AT

elasticity continued to be negative for the food groups having the larger
income clasticity (Appendix Table M), With two exceptions, all f od and
cereals, the T-values were non-significant., It is interesting that the

elasticity of family size in Appendix Table 14 for all food of .,247

again closely corresponds to Houthakker®s estimate. The income elasticity
estimates fall within the ranges set for Lima with the exception that the
elasticity for meat is notably Pughe‘c and tubers somewhalt higher for the
combined data, :

Since the family size varilable does not appear to be significant,
it may be thought that transforming the data to a per capita basis may give
similar results as where they are on a per family basis. This possibility
was explorsd and the results given in Appendl*c Table 15. Generglly, the
income elasticity coefficients, T-values and R2's are scmewhat smaller



whan par capita { »'mpe:xff;i r Tabie _,"v' Zastead of per fanily deba o
Ule 16) are used. Thers seams to be a closer ra}.a'clcn betpen
'ayu.ta QquE tion e.md thas per fawiiy one that includes fawily sim
“le 1% ) aithough over half of the per capita estimates are smail:
suggeste that estimates of income slasticities based npon per copita data
mey teud to be lower. This iscuirobioratdby King's cbservation thwh -"-,

a UsS. s*udy “the income elasticity of food expendituros,..wss .40 with
‘.',m.lv size as an explicit variable and .30 using per Cap.l.bcl data. "8

Sp ks has observed that Y., ,the use of per capita data in the study of
£ood domand may give nommeaningful resultes. w9 " Based on these fird Jings and
ctuervations, it appears to Le more appropriate to use per fanily instead
of per capita expenditures.

Now we inguire: Are the elasticities uniform for all the six citlies?
To answer this question three sets of elasticity estimates wiil be examined.
One set corresponds to elasticities estimaved individually for each city
(Appendix Tables 6, 9, 10, LLQ 12, and 13). The second set iz for all
the vities combined (Appmd Table 16), while the third set is for &
cities combined but with a dummy or shift varisble for each clty {Apperdix
Table 17). These estimates are summarized in Table 5. The set of income
elasticities for Lima exhibit a tendency to Dbe lower relative to the other
cities with the exception of milk and eggs and fresh fruils, Conversely,
those for Chicleyo are relatively higher, Since in this study average
famlly income is blgnest in Iuma (S/.40,457) and lowest in Ckiclayo (S/.20,867),
the estimates conform to the hypothesis that income elasticities tend to :
e lower at the highsr levels of incime. The variation in elasticitlies
“between cities is considarable, For oxenp‘ @, the incone OlaSl..J.blby fer
meat ranges Srom 0.56 to 2.82. The e"cpa.anau_torz T.\)"‘ this wids variation
arises in part from the differences in income leveis. Certainly, other
factors such as relative prices, availability, quald s ete, exert an
invluence which has not be-:zn pcq sible to detect in tids study. The noext
the last colirm of Table 5 gives the estimates for the elazticities
when all cities are fo:rmlne.w These estimates generally fall within the
- extreme points of these for the ihd.LV‘l'.;L..al citlies.

She last column of Table wirloh is “.;{s en fom Appenchx Takle 17,
gives the sel of cstimutes where ho elasti cel ‘!c.i,»anw of aJL ....uﬁis
is reguired to be the saioy ' .«:i.';"u -
A graphic interpretation of the dUI(.\..,z_ ure L,

Suppose the “c?s““ and *x'sY represent
only cone line iz fitted, i.e., Lima and
regression result would be EF. However, .L ise a dwmy varishle ard
dsszgn it a value o gerc Tor ILima obsum@ represeited Ly Yo's®

{i.e., Lima is the base c,:cby) nd a1 for Cumcos? T‘“Df*eqe’med [ '>’° *"’-
we would g,w two parallel regressiocn equations AB and CD. The

are ciamu:i.ned,, the

uk

8u., A, Kirg, "én ﬁppvalsal of the Strengths and Ue aknessss of the
Beonometric Abpz oachy® Journal of Farm Fcomomics, Vol. 44, No. &,
December, 1963, p. 1412. o '

O ‘Y . - . -4 N 1
“W. Sparke, YDiscussion¢ An Appraisal of the &treno’ms and
Weulmr‘sso of the Econometric Approach,® Jcurnal of Farm Ecunomics,

- p

o, 45, No. 5, December, 1953, Pe 1418,

104 detai'l ed account of the dummy variable teck -‘qique is glven
W. G. Tomel, "Zero-onc Variables in Regression Eguations,® Jo '
Farm Fconomics, Vol. 45, Novg amber, 1965, pp. 8:3-822, '
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Tuble 5. Income elasticities of expenditures fow focds log equation, 1964 Lima
Arequipe, Cuzco, Huanceyo, Chiclayo, and Iquitos date®

" Food Lima jArequips Cuzcof Huancayoj Chilclayol Iquitog ALl ALl cities
item , ‘ cities § combined
combinedy with dunimy
{ variables
£33 food 0.64 0,68 0,99 0,74 1.09 0.78 0,72 0.79
Cereals 0.4  0.52 1,19 0.52 0,68 0.38 0.37 0.55
Meat 0:56 0,68 1.37 0.65 2.82 0,74 0.8 1.03
Fish 0.52  L.57 L.12  0.75 =0.28 0 0.8 C.7L

2
~3 =3\ W\~
W

DOV WO

Fsts and oils 045 0.68 1.22 1,46 1.32 1.3L 0.9 1.01
Milk and epggs 1,16  0.81 1.00 1,03 1,05 1.33 1.4 1.18
Fresh vegeuabies 0.59 O 4l 0.54 0,39 0,86 0.72 0.5 0. 58
Tabers 0.3%  0.47 1,15 0.3% 1.12 0.75 0.3 _0065
Fresh fruils .39 1.19 <57 1.0 0.83 0.86 3..06 1.12
Uried wvegetables 0.10 0,04 2, 0.37 1.05 0,56 0.52 0,34

Sugars salt and
coilinants 0.32 0,63

O o O
o
g ot
D

N U

v
0
AS]
o
°
~3
[
-
°
()
~1
<
n
R

0.51 0.67

&Scurces Appendixz Tables 6, 9, 10, 11, 12, 13, 16, and 17,
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of the dumny vardaeble corresponds to AC--the dictances bebtwsen
iegression curves, which in this example represents for a given
dlevel *hn amount by which Cuzco family expeundit e

Tamily expenditures, '

The elasticity coefficients for the combined data with the dumny
variabvles are higher than those without the dummy variable except for
fish and dried vogetables (Table 5), Appendix Table 17 indicates that
several of the dummy variables are significant.

As mentioned previously, the sign of the dummy variable coefiiclent
“indicates whether expenditures in a partilcular cily as compared with Lima
w2 greater or less for the same income level, Although no overall pattern
of significant differences is suggested by hAppendix Table 14, expenditure
Llevels for fresh vepetables, tubers; end fresh frulls oxhibit the most
marked differences, whkile those For meal, dried vegetablies, and milk and
eggs are most homogeneous.

Tho significent differences in espenditures between cities for
families with equal incomes mey be a refiection of differences in physical
consumption, merket vprices, combination cf items within the focd group,
food quality, or a mixture of thece. For thess data, it is not possible
to detect which of these influences is dominating,

Summery of Flasticity Fsiimates for 1964 Data

The analysis of the 1964 date suggests that log equations yield,
statistically speaking, estimates equally as reliable if wnot more so than
the linear equations. Inclusion of the famlly size variable tended to
result in estimates somewhat larger for high income elasticity food groups
and somewhat lower for low income clasticity ones. Although the family
size elasticity was generally non-significant, the estimates of it for
all food of .31 and 247 from the Lima linear equation and the combined
log equation are compatible with Houbhakkeric estimates.

0]

Due to the limited number of degrees

the elasticities for individual cities. Therefore, the income clasticitiss
appearing in Table 5 probabiy are too high for the necessities and too low

for the luxuries., Tabie 5 suggests that the income elasticities may not
be homogeneous amor cities which in part may be due to different average
income levels. This implies that the combined city elasticities may be
more appropriately estimated by equations which do not require the
elasticity to be uniform over the entire income range, i.e., scmething
other than a log equation, .

For summary purposes, the previous estimates have been utilized to
set a probable rangs on the income elasticities which appear to be most
svitable for prediction purposes. The set of elasticitlses for the upper
1imit may correspond more closely to families with lower incomes while the
lower limit corresponds to those with higher incomes (Table 6),
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Cince the 1950 data dncluded total family expenditure
food guentitlies, therve were cevorsl allernatives to use as the H
a2 lndependent vh¢;ab1 as, Thawse data in addition bwov1qeﬂ the hus;
uelng the maber of consumption ﬂnﬁto noer Lamlly ¢
neasure of family size., The conversion factnrs °gJ for dp‘ﬁnlb” ¢
units were as followss msles ovem 15, 15 womsn and children over G
cirildren 7 to 10, .75; children & to 6, .4f and children under 4, ,15,11
It was oﬂb¢?1p&bed that consumptlon un 1cs might be a more ahpranJMtg
measure than family size in that allowances were made for age differences.
Tt dis not obvicue, however, which set of zbnnﬂ¢uurem items should be
used as a basis for converting to o comon denomlinator members of different
age groups., For exampie, & child's consumptlon o milk may even excecd
that of an adult, while the child's comsumption cf'y say, alcohol or
tobaceo may be zovo, For tlasadata, the use of consumption uzuits instead
of mumber of versous per fanily resuited in almest Zdentlcal estimates.
Consequently, consumption units were o 1ut,d from further consideration,

Provizionally, both income and tetal expenditures were considered
as measures for total income, TWhen totai expenditures are utilised, the
resulting elasticity glves the percentage Chmﬂgﬁ in the expenditures of

any particuler iltem per one percent incrsase ‘n tobal oxpondlture The
two alternative measures of elasticity arc related in the foliowing
manmers the income elesticily equals the expenditure clasticity multiplied

by the income elasticity of toltal expe enditure.+2 For the 1959 data,
the dncowe elasticity of total expenditures was about .9 for Cuzes and
1.1 for Arequipa, which indicates that the income oiaqt oity should be
somewhat smaller for Cuzco and somewhat Lerger for Arequina than the
expenditure elasticity,

As mentioned eardier, total expendiltures for the 1959 date exceeded

e @

income, thu‘ indiceting o dissaving or wore Likely, umder«“eportmng of

income and/or cver-reporting of expeaditures. It was noted in the studv
that expenditurcs ca ceritain items such as clothing and houscheld effects -
tended to be exaggera uod, while those for alocholic veverages wors reduced,J
For these reassons, elasbticitles corrcsporndirg velh to income and total

expenditures are presented.

Income and Expenditure Elasticitles of Food iuperditures 16759 Date

ﬁsti~au s from alternative functional forms and spacifirvbiens
are included in Table 7, The elasticities with respect to family siz
wore non-significant for Cuzco, buht for Alequlpa they were signifi cant

‘or fish, fats and cils, milk and eggs, and fruits (ippendiz Tables 22 and 23),

*Pauv ones de CCNEUMOseoy Po 376

Lpemonstrations Let ¥ = income, E = total expenditures and ¥ = the
expenditures on any item, By applying the chain law (cancellation) of
derivatives we get dX Y _ 4% B ar Y

: e g I e o eime Y Snm gt
dy X Gl X dY E

13 e e . )
“Patronas de Consuno. »es PPo 95 and 97.



4585 ~16-
 Table 7. Income and expenditure elasticities of food expenditures for altornative cguation formsi Cuzco and
" Arequipa data?®

, Cuzco Areguipa Cuzco and Arequipa
Income ! Expenditure ¥ Income Expend. "Income elasticity
Food items ] olasticity elasticity { elast. clast,
1 Family size No fam, Family size Family No fam. No fam. size
size ) size size _dummy variable
Jlog {  linear V' loz log log | Tog Loz loz log
i1 food 0.70 0.69 0.82 0,85 0.75 0.73 0,70 0,70 0.70
fereals 0.33 Co26 0.39 - 0.46 0.38 0.37 0.48 0.43 0.43
Foat 0.55 0.bb 0.65 0.70 0,68 0.68 0,58 0.5 0.60
Fish 1.35 1.31 1.65 1.54 ~-0.19 -0.12 1.08 0.98 0.98
Fats and 0ils 0.87 073 0.98 1.03 0.17 0.15 0.68 0.75 0.75
¥ilk and Zggs 0,96 C.87 1.13 1.19 1.48 1.39 1.06 1.01 1.01
¥resh vegetables 0.52 C.uy 0,61 0,67 0.39 0,40 0,47 0, 54 0. 54
Fubers 0,28 G20 0,24 0,30 0.46 0,47 0.29 0.39 0.39
Fruits 1.15 1.26 1.40 1.32 1.84 1.69 1.33 1.09 1.09
Bried vegetables - 0,36 C.26 0.38 0oLl 0.88 0.90 0,47 0,54 0o 54
Sugar 0,56 C.57 0.68 0,67 0.90 0.90 0.35 0,60 0.61

@Sources Appendix Tables 18 to Z6.
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For Cuzeo, family siuze elasticity was negative for fruits, fish and suger
which, excepting sugar, have high income and expupdlture elasticities,
Arout one-half of the family size elasticitiss were negative for Areguipa
with the negative ones corresponding to food groups with relatively high
income or expendlture elasticities, Apparently the.Arequipa family size
variatle for fish is prelatively more important than income or expenditures
and the result is a negative income and expenditure elasticity.

Among the various functional forms, the family size elasticity 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 elasticity
for food in Arequipa.

The relationships between the expenditure and income elasticities for
comparable functional forms conform to the comments of the prev1ous section.,
For Cuzco, the expenditure elasticities are greater than the income clasticities
while with three exceptions the reverse is true for Arequipa.

The linecar equation gives 1ower estimatos of the income el Lasticity
than the log equation for all food groups except fruits and sugar. These
differences are not significant,

There are considerable differences between income elasticities
except BHyrall food, cereals, and meat for -  Cuzce and Arequipa as was
also indicated by the 1964 data (Table 5). These differences do not
zppear to be attributable to differences in the allccation of expenditures.
Both the 1959 and 1964 data (Tables 3 and 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 almost identical. We conclude that
families in Cuzco and Arequlpa appear to respond differently to income
changes,

A few contradictions are encountered when the elasticities for Cuzco
and Arequipa for the 1959 data (Table 7) are compared with those from the
1964 data (Table 5). Some of these are attributable to the fact that
the elasticities for the 1964 data were estimated without the use of
the family size variable. Accordingly, the relatively large elasticities
for the 1964 data shodld be somewhat lower and the relatively small ones
somewhat higher than those for the 1959 data., Still it appears that the
1964 data over-estimate the elasticities for all food meaty, cereals,
and tubers for Cuzco and under-estimate the elast301ty for milk and eggs
for Arsquipa. It iz more comforiting that the income elasticities
corresponding to the combined data for the 1964 and 1959 data in Tables
- 5 and 7 are remarkably similar., Between 1959 and 1964, no noticeable

~downward shift in the income elasticities of expenditures becomes svident.

.

Income and Expenditire Elaéticitiésvof Food Quantities and Qualities 1959 Daﬁa

Tables 8 and 9 contain the "guantity® and ¥guality® elasticities for
alternative functional forms and specifications. The average quantities
consumed are given in Appendix Table 5. The ”quality" elasticities were
found by subtracting the quantkty slasticitics in Teble 8 from the
sxpenditure elast¢01t1es in Table 7. As expected; the majorily of the
muanlty elesticities are posﬂt¢vc9 incicating tha't the percentage variation
in xpenditure on a particuler item tends to be greater than the percentage
variation in the quantities consumed. This cifference appsars to be
greatest for fats and oils, fruits and sugar and lowest for cereals, meat,
tubers, and dried vegetables as is evidenced by the relative sizes of the



Tebiie 8, Tnoome and exrenditure slasticiiies of Ffood quantitics for albecnstive equation formse 197D Cuzeo
and Arequina data® .
N uzeo Areqguipa Cnzoo  and  Arveguina
income ; Expenditure Tacoms | Expend. . Income elasticity
e _elasticity | elasticity olast, i olas v
Fooo aovs FPanily size R Femily size Faily | o fam, | No fom. slze
, i ; . . . .
i 5:.28 eizs size cammy varlable
L Joz [ 1dpsaw loz 4 1og ! iog b lop Loz Tog Top
211 food 0.35 0.25 0.36 Ol 0.5 0,57 0,38 O 4” Cot7
Cereals 0.21 0.16 .25 0.35 0,39 0.39 0,26 .35
Hea® 0,40 0.27 0,46 0, 56 0,68 0.65 0,45 o,J, 0,55
Fish 1.2 0.77 143 1.28 .21 .30 1.4 0l 0.97 .97
Fats and oils 0.3% .32 0.25 C.35 -0,32 (0o 2 0,16 .30 0,50

Hilk and egqs 0.69
Frezh vegetables 0.25
'l‘ubers, 0,40

0.26 0.29 0,81 0,76 0,37 0.37
\) 3*‘ O§38 O§2 0030 0035 ol‘i'o Ou’{."O

°

o
™ L
=

r 3

C.3

0080 0992 1°ll‘~:r 1009 0076 007?1 (“?7
0,37
0

S C oo

o

0.60 0.58 1.25 Lol 0.62 0.71 0. 7L
0,20 0.32 0. 66 0.CH4 0.15 0.l 0.45
-0,138 ~0,05 C.25 0.27 «0:.05 0.23 G.23

Fruits 0. 52
»ied vegetables 0.2L
Sugar 0,19

o

joNe e
°

! I

=3

[
s

°

Source: Lppendix Tables 27 to 35,
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cualilty elasticities in Table . Apparently, there is relatively more
substitution of higher priced commodities for lower priced ones as
incomes increase for the food groups fats and oils, fruits and sugar.

As with the expenditure elasticities, the Arequipe elasticities
tend to be higher except for fish, fats and oils, and fresh vegztables.
Similarly, the income elasticities of quantities tend to be smaller than
the expenditure elasticities of quantities for Cuzco and larger for
Arequipa. The majority of the wiasticities estimated from the linear
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 through 35). This indica*imgthat an increase in family size influences
the quantity purchased more than it does the value purchased. The T-values
are slightly higher for the quantity elasticities, although few are
statistically significant.

The income and expenditure elasticities with respect to quantities
of the important items appear to be of the following maghitudess all food
(.35 to .55), cereals (.20 to .35), meat (.40 to .60) milk and eggs (.70 to
1.00), fresh vegetables (.25 to .50), tubers (.30 to .40) and fruits (.55 to
.70). Those for Arequipa mey be a little higher than the upper boundary
given. The quantity elasticities for sugar, dried vegetables, fish, and
fats and oils seem to be too divergent between Cuzco and Arequipa to warrant
speculation as to their magnitudes.

Tnecome and BExpenditure Elasticities for Non-food Items 1959 Data

As a complement to the elasticities for foods, an analysis was nade
. for 12 non-food items. Those non-food elasticities are summarized in
Table 10, With the exception of heat ‘and alcoholic beverages, the
nen-food elasticities have a value of near one or greater. As ﬁ group,
these non-food items have an elasticity of approzimately 1.35,1

As before, the family size elasticities tend to be negative for
those items having lerge income or expenditure elasticities and conversely,
those having smaller income or expenditure elasticities tend to have positive
family size elasticities (Appendix Tables 36 to 42). As Houthakker noted
the sum of products of the_family size clasticities multiplied by the
expenditures must be zero.d? Therefore, not all the family size elasticities
can be positive or negative. Very few of the family size elasticities are
statistically significant.

hs explained previously, for Cuzco the income elasticities are less
than the expenditure clasticities while the reverse is true for Arequipa.
Generally, 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 elasticitvies. Due to limited scope of these date,
the applicability of these estimates to other lomtions and/or income levels
is uncertain. In Houthakker®’s estimates, all expenditiurcs wara gvrenped
into four categories--food, clothing, housing, eni miscellaneous. He

Lirnis follows from the theorem that the expenditure weighted sum
of income elasticities 98 unitv,



Tatie 10. Income and axpend

ture elasticities of non-food for alternative eguation forms: 1959 Cuzco
and Arsguipa date C

1
e 2
a

Cuzeo . Areguina Cuzco and Areguipa

Incorie ~ Expenditure §| Income Bxpend. Income elasticity
. wlag+‘citv elasticityy elast, 1 ste
Them Femily si ~ No fam. Family s - Famiiy. y No fam. § No. fam., sizme
size ' size size dunmy variasble
; log i linear { log log log I dog log log Lag
Mooholic beverages 0.71 0,70 0.71 0.74 0.92 0.64 0,71 0.80 0.30
Heat 0.22 . 0.22 0.23 0,29 0.27 0.23 0,18 0.38 0.37
Houscheold effects 0.98 .90 1.47 1.16 1.45 .31 1.08 1.20 1.10
Bousing: 1.25 1.3 1.54 1.52 2,0% 1.95 1.43 1.26 1.26
1.01 1,10 1.18 Told 1.31 1.22 1.08 1.05 1.05
16 ‘ L.26 1.38 1.51 147 1.k Lo by 1.34% 1.25 1.25
Po*sodai care 0.89 0.87 1.06 1,09 1.35 1.25 1.01 0.93 0,93
Personsal health 1.65 1,19 . 148 1.50 1.81 1.79 1.3 1.18 1,19
Entertairment 1.85P 1,740 2,340 2,03P 1.78 1.71 1.82 1.62 1.62
Tehasoo _ 1.09 1.2k 1.35 1.13 1.46 3.6 36 1.23 0.98 0.96
Transportation e - e e 2,04 1.88 1.82 1.62 1.61
Cleaning .95 1.05 1.05 1.0% 0.57 0.53 0.86 0,76 0,76

Sources Appendix Tables 36 to 42,

1~‘ . > . . 03 3
“Flasticity for entertaimment and transportation combined.



cuncladed that Y., .one would not be very far sstray by pubting the
ﬁ‘“uldE slasticity with respect to tobal exppnritwrc at 0.6 for foo “4
1.2 Tor clothing, 0.8 for hou,e,lncr,a and 1.6 for all other items corl. &, o o 0

‘The estimates presented here suggest that the elasticity for housing
is around 1.5 and for clothing 1.1, which are not too different fram
Houthakker®s GSulmatps for Cuba. For other major items, Table 10 suggests
the following elasticitiess education 1.4, entertaimment and transporta-

icn 1.8, tobacco 1.2, and heat .25,

4
\

\s incomes increase, one might expect that the elasticities for
clothing and housing decrease in a mamner similar to food., Coumversely,
the elasticities for education, entertaimment, transportation and personal
health may tend to increase. Certainly , the clasticities for the
majority of non-food items are 1 or more and probably will be for somelime.

Summary

The analysis of femily budge! data for selected food and non-food
items suggests the Tollowlng relationships:

(1) Consumption is significantly related to insome but nct
significantly related to family size.

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

(3) Non-food items have relatively highed inueme elasticities than ?oodo

(&) Income elasticit

ies for food have exhibited no tendency to
decrease during the

period 1959 to 1964,

(5) For foods, the income and expenditure elasticities with
respect to quantities are approximately 20 t 50% lower
than the elasticities in terms of oxpenditures.

(6) Families in higher income classes spend & lower proportion
of their incomes on food.

{7) The major foods can be grouped according to their income
elas+1clty of expendltures as follows¢
(a) 1.00 to 1,102 milk and eggs and fruits
(b) 0.80 to 1,003 fishy fats and oils
(e¢) 0.55 to 0,70¢ meat,sugar, fresh vegetables
(@) 0.40 to 0.505 cereals and dried vegetables
{e) 0.25 to 0.35: Lubers

These findings imply that the demand for food in Peru’s larger
cities will grow at an annual rete of at least 4%. Since the larger
cities are experiencing both a fester population and income growth rate,
a more realistic estimate may be 6%. The antusl expansion in demand for
certain foods such as milk and eggs and fruits will be even greater,
ranging between 5 and 7 percent. TIncrsasing the.sup xy of foodl to ke
wnee with' the srowing dem~nd will continue o be one of Peru’s major problmms,

houthekker, 1bid., p. 550
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‘Appeﬂaix Table 1, Principaed iteme contained in major

¥uod geonps fox 1964 data

- Food group DflnClﬂA. tood items
Careals . Bread, crackers, noodles, rﬁce, wheat, corn, o&is
guinua, flour and vorious cereal derivatives
s S . -
Meat Beef, pork, poultry., mutton and various meut
preparations, etc.
¥ish Fresh and canned fisgh, shrimp and other types of
gea food
Fw 4&: foiks ad Gooking o0il, lawrd, butter and margarine
Milk and eggs Fresh, evaporated, condensed and powdered milk,
cheese, ice cream and eggs
ey 5 PRy
Presh vegetables Green habas, chile peppers, spinach, green beansa,

onionss Ipaens 'y czbbage, tomatoes, Lettuo gy beets,
squash, carrots, celercy, etc.

Tubers Sweet potatoes, olluco; Irish potatoes; yuca, dried
I 7potatoes; gca, etop o
Freosh fruits Lemons, apples, cranges, avocados, b@nanab, iimes,
grapes, pineapple, pears, papaya, peachzs,watermelon,
etea
Dried vegetables Dried shelled-out beans, peanuts, lentejas, and
(menestras) other pulses
Preserved fruit . Catsup, canned vegcuwblep and fruit
and vegetables
Sugar, salt and { Sugar, salt, vinignr, pepper;, garlic, va nilla etc,
sondimertss )
: Fg, S TTATACITAL. iR A SEAT FLAE ST AT T ¥ R AT MASE D TR e TS TP WA ] A L Y
Miscellianecus | Plc‘ivugnuts, ohocolatesg Jellies, dried ?rults,

candics, sweeta, etc,

Y
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Incfludes items lis ted wel ow and ineludes meats caten
outzide the house and ron-~alcoholic beverages,

: baverages

WAinas, Whisky, a"f;d eors

Coal, wood, ksrossne, candles, maichss,; electricity,
lighting

Youschold effects

Textilesy hibtchen equipment, rugs, bed clothing, .lamps,
electric pumps, glass SWare, orunament

o .

housing Rent, taxes, ropalrs, incurance, interssi, st e
Uiothing Shirts, swealars, shoesq hats, socks, dresses, suils, eta,
Eiueation Books, newspat ns

Pevsconal care

So M2ZaZinGs,. f(*i‘!.’_) ol e‘xpe:’ sas
Scaps,_toothpaste, brushes, coubs, halrculs

By

Porsconal, heslth

Drugs and medicines, medicai, dental, a,nd hosvital expense

rartainment

Movies., nhava. etg.

Tom' le)

e snsnortation

Brooms, scaps. DDT, etc.

2% food items

_Beel, pork; mutten, poultzv, goab, and drisd meatls

Fresh and Cd!mogi figh, shyimp e

Fresh, evaporated, and condenses wilk, cheese

Peanut and olive oil, eocking oit, Jard, msrgarine
Lemons, orenzges, hananas and arnLes R

Lettuce; cauilflower, tomatoes, carrcis, squasiiy, onlons,
shile psppers

Peas, shell-out beans. habas, lentils

ha)
Sweot pu».atuew Jrish potatoes,; ocas, ollucos, yuca,

dried and froron poltatoes

roals Pice, ocﬁ,s9 corn, g_mnua bread, noodles, flour and
varicus cereal devivatives I
Sugar ) N
Swosts, spices; meals caten awey

Lrom howme.
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Arzpendix Table 3., Percentage of income spent on fsod by
. . . - e ._a
city and level of income, 1954 daia
' ' I 1
SURPUTNUNURN RN AU DR L
Foamily Ine Lima Chiclayo |} Arequipa ECuzco ‘Huancayo § Iquitos
et e 5
(percent)

.20, 5500 60.7 59.9 576 60, 4 61.1 56,5
400\1\1(:)-"’ 9 999 5798 C6q9 63,9 520:1- bs’pL) 5?.;5
30,000~39,995 55.8 64.8 57.0 58.3 59.3 54,0
40,000-49,929 43.€ b 49.3 b 56.8 47.3
5 wCOO»59 999 52.5 T 48,3 b 45.8 45.6
6” .000-69,959 29.4 b h o 20,7 40.3
TG,\UO or more 36.5 b ) b 5404 48,1

a : .
Gouwrce: Resultados Preliminares cccee pPpe 6-19

[o R -
his level of income nrot represented in the sample.



Lppendix Table 4,

on food by city and level of income,

1959 data &

Percentase of total expenditures spent

-Family income groups

Areguipa

Cuzco
(soles per yr.) (percent) (percent)

Employees 4,500 -~ 12,000 62 57
Employees 12,001 - 30,000 56 54
Employees 30,000 oxr more 49 45
Taborers 2,878 - 7,800 63 £6
Laborers 7,801 - 13,000 64 66
Taborers 13,001 - 54,887 63 59
& Sources: Patrones de CONSUWNO soess PPo H6=58.

Ex@enditures on alcohol have been included with food to facilitate

comparisons with 1964 data.
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Lppendix Table 5, fAnnuel quantitics of food censumed per family for 1959 Cumac
snd Arequiva dats? -

[T ' A ot
S, . Cuzco T Areguipa

b
(kilogrgsfs per family per year)

o

413 food | 3,108 2,853
Cercals 540 589
Neat 321 299
Fish \ 27 27

Fats and oils L2 36
Milk and eggs Lol BES
Fresh vegetables 420 L30
Tubers 85 629

Fruits 4 1ady g 103
Dried vegetables 230 78
Sugar 175 198

BN

2Sources Patrones de CONsUmOs ..
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Appendix Table 6. Regressién statistics for relationship between family food
. expenditures and family incomes log equation, 1964 Lima

data?
Ttemsii~—~ R i Constant term Family Income

; (%) 5 Elasticity c T-value®

) { coefficient
A1l food 92 1.34 0.644 7. 74
Cereals 85 1.55 0.436 5.37
Meat 7 1,15 0,562 3.83
Fish 68 0.45 0.517 3.25
Fats and 0Oils 81 1.09 0.446 L, 68
¥ilk and Fggs 93 -1.95 1,159 8.22
Fresh vegetables 77 0.42 0.592 4,15
Tubers 37 1.38 0.338 1.71
Fresh fyutts 97 ~3.42 1.392 12.36
Dried vegetables 03 2,24 0,100 0.41
Sugars Salt and Condiments 61 1.43 0.324 2,80

®Fquation forms log Y = log a + by log X5 where Y = family food expenditures
and X3 = family income.

bT=2.5?l for 95% significance level and 5 degrees of freedom.



ics for relaticnship b

Apendix Table 7. &
1y income and fonily 81i:

tueen family food
zeg log equation,

1964, Lima i

2 Family incone Wamilv ine

Ttem R~ iConstant PRr—

, b b
All food 96 1.013 0.734 5.65 - 0,113 - 0,20
Cereals 94  1.401 0.3%86 3.5% 0.492 71,06
Mea 89 0.486 0.783 3445 - 0.459 - 0,48
Fish 84  0.128 0.52% 2,19 0,401 0.39
Fots anl oils 92 0.682 0.625 4435 - 0,529 -~ 0.87

Milk and ezos 96 =2,.800 1.590 6.66 - L.446 =" 1e43
Fregh vegey "7 -

tahles 89  0.393 0.507 2.83 04304 0.40
Tobers €8  1.319 0.295 1.28 0.360 0.37
Fresh fruits 96 =3.320 1.546 6.52 ~ 1,015 - 1,01
ggfiyvego« 31 1.417 0.194 Q.47 0.521 0.30
reservedfruits

63 =6,101 1.764 1.44 - 0.093 = 0,02

A CP{S\" g et b

sl (0ﬂ¢1m, 83 1.081 - 0.427 2.6% - 0.150 -~ 0,22
Miscellanecous 90 ~4.611 0.711 1.40 4,332 2,01
Non-alcoholic '

beverages 87 =1.211 0.899 5,89 0.018 0.03
Alcoholic

peverages 54 =1,188 1,219 1.80 - 2,364 - 0.83

ra + b, log Xl + b% log X99 where Y = family food
Fodincome and X fawmily size.

2

b o e o o e ’ :
T o= 2,776 for 95% sisrnificance level and 4 deprees of freedom,
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Appendix Table 8. Régressicn statistics fo% reclationship between family food expenditures, family income
an¢. family sizes linear’ cquation, 1964 Lima data®
i

Ttem R< Constant Family income Family size Income Family size
(%) | term | Coefficient | T-valueP | Coefficient | T-valueP | slasticity® | FlasticityC

A1) food o1 25790.47 0,279 2,52 oL0,77 0.31 0,643 0.318
Coreals 89 - 214,21 0,02k 1.53 70,37 1.08 0.313 0.784
Meat 73 1,509.42 0,067 1.33 175.31 0.12 0.582 0.197
Fish 69 139,30 0.008 1.13 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 20 -263,92 0,015 1.90 185,16 0,86 0.490 0,768
Tubers 69 81.36 0,004 0,72 105,97 0.61 0.208 0,702
Fresh fruits 96 -126,26 - 0,037 L, 7 - 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 6l -541.05 -0,001 Q44 115.56 1.56 -0.536 7,704
Sugar, salt, and ' ‘
condiments 70 b82,86 0,007 1.26 13.10 0.10 0,388 0,093
Miscellaneous 92 -664.60 0,002 - 1.00 120.45 1.98 0.730 5,237
Non-alcoholic
beverages 97 - 97,61 0.016 L,17 52,45 - 0.49 0.834 0.359

Alcoholic beverages 36 1,475.78 0,017 1.31 -297.86 ~0,85 1,927 -4,728

% ;EQPitiog formg Y = a + by X + by Xy where ¥ = family food expenditures, Xj = family income, and
Xp = family size. .

bp = 2,776 for 95% significance level and 4 degrees of freedom.

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

food expenditures and family income: log equation,
1964 Arequipa data®

Ttem ' : R? _ Constant term Family income
(%) {Elasticity i T-valueP
rcoefficient ?

All food 98 1.179 0.684 13.26
Cereals 63 1. 174 0.519 2,28
Meat 40 0,676 0,678 1.41
Fish 78 4,703 1.569 3.25
Fats and 0Oils 70 -0,113 0,684 2,66
Milk and Eegs 99 -0,355 0,807 16,73
Fresh vegetables 45 : 1.235 0.406 1.56
Tubers 68 1.123 0.472 2.55
Fresh fruits 89 -2,390 1.191 5.03
Dried vegetables o 2. 547 -0.037 -0, 04
Sugar, Salt, and Condiments 61 0.159 0,628 2.15

@FEquation form: log Y = log a + by log X3, where Y = family food expenditures
and Xp = family income.

by = 3,182 for 95% significance level and 3 degrees of freedom.
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Appendix Table 10, Regression statistics for relationship between family
o food cxpenditurcs and family income: log equation,
1964 Chiclayo data®

T
Item - R2 ? Constant term | Family income

(%) % Elasticity } T-valueP

1 1 coefficient .
A1l food - 99 -0, 571 1,086 11.99
Cereals 89 0.605 0.683 2.80
Meat , ' 92 -9.026 2.820 3.38
Fish , 24 4,013 -0,281 - 0.57
Fats and 0Oils ’ 98 -2.732 1.315 6.65
Milk and Eggs 99 1,394 1,047 19.28
Fresh vegetables 91 -0,646 0,863 3.14
Tubers 98 -2,028 1.125 7.72
"Fresh Fruits 99 -0.761 0.829 27.83
Dried vegetables 80 -1.810 1.053 2,01
Sugar, Salt and Ccadiments 95 -3. 074 1.375 4.19

8Equation forms 1log Y = log a + by log X3, where Y = family food expenditures
and Xj = family income.

By =12,706 for 95% significance level and 1 degree of freedom.
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Appendix Table 11. Regression statistics for relationship between family

food expenditures and family income: log equation,
1964 Cuzco data?

I I
, o , 2 ¥ .
Ttem i R Constant term g Family income . .
% (%) ‘%ﬁﬁésticity ;'T-valﬁgﬁ
] { coefficient
All food 95 ~-0,188 0,987 4,60
Cereals 97 -1.810 1.188 5.30
Meat 50 -2,601 1.368 0.99
Fish 95 -2.527 1.121 4,60
Fats and 0Oils 90 -2.483 1.224 3.10
Milk and Eggs 95 -1,197 0,998 L, 20
Fresh vegetables 88 0.757 . 0.538 2.80-
Tubers 99 o =1.967 1.148 25,80
Fresh fruits 71 0,383 0.567 1.60
Dry vegetables 38 0,884 0,344 0.80

Sugar, Salt and Condiments 95 ‘ -1.079 0.923 4,50

8Equation forms log Y = log a + by log Xy, where Y = family food expenditures
and X = family income.

bT=120706 for 95% significance level and 1 degree of freedom.
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Appendix Table 12. Regression statistics for relationship between family

food expenditures and family income: Ilog equation,
1964 Iquitos data?

Ttem . ‘ i RZ2 Constant term ¥ Family income
(%) ' Elasticity | T-value®
. d coefficient #
All food 98 0,705 0.781 15.06
Cereals : 35 1.708 0.379 1.63
Mcat 78 0.571 0,706 bh,22
Fish , il 1.262 0.328 0,77
Fats and 0Oils 28 -3.145 1.312 1.38
Milk and Fggs 82 -2.806 1.325 4,79
Fresh vegetables 33 -0.210 0.721 8.03
Tubers © 90 0,590 0.748 6.72
Fresh fruits 80 -0.750 0.862 4,50
Dried vegetables 80 0.177 0.559 L.43
Preserved fruits and
vegotables 16 -6.842 1.627 0,98
Sugar, Salt, and Condiments 68 0.117 0,654 3.26
Miscellancous 0 0.981 0,046 0,02
Non-alcoholic beverages 71 . -0.693 0,741 3.53
Alcoholic boverages 0 1.672 -0.229 -0,09

#aEquation form: log Y = log a + by log Xj, where Y = family food expenditures
and X3 = family income.

bT=2,571 for 95% significance level and 5 degrees of freedom.



_ -35-
Appendix Table 13. Regression statistics for relationship between family
- food expenditures and family incomes log equation,
1964 Huancayo data?

Then _ RZ ; Constant term % Family income .
i () Elasticity & T-value®
' ’ coefficient
A1l food 80 0.917 0,741 L 4
Cereals 91 . 0,778 0.620 7,04
Meat « 42 * 0.625 0.654 1.90
Fish 12 -0.629 0,749 0,84
Fats and Oils 77 -3.683 1.457 4,05
Milk and Fggs 74 -1.376 1.034 3.76
Fresh vegetables 5 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, Salt and Condiments 73 ~0.245 0,707 3.73

8Fquation forms log Y = log a + by log X3, where ¥ = family food expenditures
and Xl = family income,

bT =2,571 for 95% significance level and 5 degrees of frecdom.
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Appendix Table 14. Regression statistics for relationship between family
food expenditures, total family income and family size:
log equation, 1964 combined Lima, Arequipa, Cuzco,
Huancayo, Chiclayo, and Iquitos data®

Ttem ) R |Constant Family Fomily
' (%) term income size
Flast., | T-value® : Elast. | T-value®
coeff, coeff.
A11 food 95 0,924  0.695 17.08 0. 247 3.15
Cereals 68 1.635 0.337 4,08 0,482 3.03
Meat 55 -1.347 0,996 3,99 0,607 1.26
Fish - 32 ~-0.498 0,601 2.15 0,624 1.16
Pats and Oils 45 -1.122 0.822 3.21 0.538 1.09
Milk and Eggs 87 -1, 774 1.130 11.63 -0,048 -0,26
Fresh vegetables 56 0,787 0.530 5,04 -0.042 -0.21
Tubers 29 0.805 0,473 2.66 0,076 0.22
Fresh fruits 80 -1.851 1.073 8,84 -0.011 -0.04
Dried vegetables 22 1.007 0,287 - 1.46 0.437 1.16
Preserved fruits .
and vegetables 22 ~7.595 2,054 2.45 -0.359 -0.22
Sugar, Salt, and
Condiments 61 - 0.39% 0. 528 h.77 0.234 1.09
Miscellaneous 21 L, 27k 1. 549 2.70 -1.155 -1.04
Non-alcoholic bev., 68  -0.922 0.851 6.60 -0.136 -0.55
Alcoholic beverages 2 1.354 0.409 0.49 -1.157 -0.72

8Equation forms log Y = log a + by log X3 + by log Xy, where Y = family
food expenditures, Xy = family income, and iy = family size.

by = 2,045 for 95% significance lovel and 29 degrees of freedom.
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Appendix Table 15, Regression statistics for relationship between per capita
food expenditures and per capita incomes log equation,
1964 combined Lima, Arequipa, Cuzco, Huancayo, Chiclayo
and Icuitos data

Iten RZ Constant | §§ESE?S§Z; family lnCO@e

(%) term . coefficient T-Value b
All food 88 0,950 0,674 14693
Cereals 13 1.635 0.290 2,14
Meat 37 0,200 0,714 4,24
Fish 21 ~0.911 0,752 2,80
Fats and oils ©37 ~1,079 0.881 4,18
Milk and eggs 82 -1,931 1.188 11,80
Fresh vegetables 41 0,395 0,524 4e53
Tubers 12 0,859 0.359 2,03
Fresh fruits 72 -1,816 1,083 8s 71
Dried vegetables 08 0,535 0,359 : 1.64
Pregserved fruits . ,
and vegetables 14 ~5+650 1,896 2024
Sugar,salt and :
condiments 38 0.525 0.449 4,30
Miscellaneous o7 ~%.484 1.166 la47
Non~alcoholic
‘beverages 45 =1,03%5 0.806 4,95
Alcoholic beveragesOl 3,929 -06754 -0,68

aEquation fozwulqgﬁioga+§_]bg Xi,,'where Y = per capita food expenditures and
Xl = per capita income

bT= 2,045 for 95% significance level and 30 degrees of freedom,.
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Appendix Table 16. Regression statistics for reletionship between family
food expenditures and family income: log equation,
1964 Lima, Arequipa, Cuzco, Huancayo, Chiclayo and
Igquitos data?

t

]
Ttenm - i R?’ i Constant term j Family income

P (%) ; {Elasticity } T-value®

: i tcocfficicnk, "
A1l food 89 1.020 0,716 15.53
Cereals - ‘ 1.832 0,372 2.89
Meat 50 0.011 0.803 5, 4
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 13.11
Fresh vegetables 52 0.692 0. 544 5.72
Tubers 1L 1.554 0.321 2.22
Fresh fruits 7N -1. 777 1.060 9.34
Dried vegetables 15 0.391 0,502 2.33

Sugar, Salt and Condiments 44 0.695 0. 508 4,83

8Equation form: log Y = log a + by log X1, where Y = family food expenditures
and X1 = family income.

bp=; 045 for 95% significance level and 30 degrees of freedom.



Appendix Table 17.

Regression statistics for relationship between family food expenditures, family
income and a dummy variable each for Arequipa, Huancayo, Chiclayo, Cuzco, and

-39

Tquitoss semi-log equation, 1964 combined Lima, Arequipa, Huancayo, Chiclayo,
Cuzco, and Iquitos data®
T R2 {Cor stant; Family Dummy variables
p)l term |- —income Arequipa { __Huancayo Chiclayo Cuzco Tquitos
ig&a§§° T-valueP [Coeff. { T-valueP; Coeff. §T~valuoq Coeff .} sTuvalueb Coeff.} T-value® Coeff.| T-valueP

{ ) : i i |
411 food 95  (.669 0.790 20.73% 0,036  1.46 0.039  1.64 0.036 1.75 -0.025 -0.70 -0.008 -0,31
Cereals 79  1.055 0.545 8,86 0.004 0,10 0.050 1.30 0,104  3.14 -0,051L «0.87 -0,098 -2.39
Meat 67 -0.977 1,027 5.13 0.109 0.85 -0.005 -0.04 -0,220 -2,03 -0.280 =1.47 0,101  0.75
Fish ‘ 63 ~(.411 0,710 3.72  -0,506 .44  -0,062 ~0.52 0,027 0.27 -0.355 =1.96 -0.053 =-0.42
Fats and 0ils = 57 -1.488 1.013 L,82 0,086 -0.64 0,224 -1.70 0,028 0.24 -0.121 -0.61 -0.312 =-2.22
Milk and EHggs 91 -2.034 1.176 15.63 0.041 - 0.85 0,035 0,73 0.069 1.71 0,039 0.55 -0,102 ~2.03
Fresh vegetables 90 0.503 0,578 12.55 -0.038 -1.30 0,213 7.36 0,068 2.73 0,099 2.27 -0.069 -2.24
Tubers 76 ~(.,010 0.648 6.78 0.347  5.65 0,140  2.33 0.127 2.46 0,211 2,32 0,131 -2.04
Fresh fruits 91 -/ 185 1.124 14410 0,088  1.77. 0.146  2.99 0,126 2,98 0,111  1.50 0.253 4.85
Dried vegetables 54  1.162 . 0.339 2,417 ~0.300 -3.33. 0,061 0.69 ~0.019 «0.24 -0.299 -2.24 0.008 0.09
Preserved fruits ' .
and vegstables 70 -8.212 2.199 4,50 -0,604 -1.93  -1.232 4,02 0.198 0.75 0.526 1,13 -1.,212 -3.71
Sugar, 3alt ;
and Condiments 77 ~0.150 0.673 8,46 0,098 1.92 0.038 0.76 0.127 2,97 0,180 2.39 0.185 3,48
Miscellaneous 41 -k.359 1.389 2.99 0,297 =0.99 0,107 -0.37 0,115 0.46 0.417  0.95 0,734 -2.37
Non-alcoholic v
beverages 8% -0.958 0.846 10.94 -0.163 -3.27 0,102 -2,10 0,033 0,78 0.063 0,85 -0,210 -4.06
Alcoholic : ’
beverages 66 0,170 0.510 1.12¢ 0,116 0,40 0,343 ..1.20 0,221  0.90 0,515 1.19 -1,818 -5.98
Ehuetlon form¢ log Y = log a + by log X1 + b2 L+ b3 X b Ay + b Af + bg Xgs where Y = family food expenditures,
X1 = family income, L2 = 1 if data is for Arooulpa zZero otherw1se9 L3 if data is for Ehancayo zero otherwise,

Ay = 1 if data is for Chiclayo zero otherwise,

Iguitos zero otherwise.

by =2, 064 for 95% significance level and 25 degrees of freedor.

5 = 1 if data is for Cuzco zero otherwise, and Zg = 1 if data is for
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Appendix Table 18. Regression statistics for relationship between family
food expenditures, family income, and family size:
log equation, 1959 Cuzco data®

Ibem R® Constant Family income Family size
(%) term _ . N
{ Elast, | T-value“” { Elast. gT-valueD
coeff, | ' coeff, i

A1l food 97 0,057 0,704 9.39 0,084 0.21
Meat 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 Begs 92 21,176 0.955 5,08 0.406 0,40
Fats and Oils 9L -0.,982 0.866 5.91 0.172 0.22
Fruits 88 -1.251 1.153 L, 50 -1.234 -0,90
Tubers 50 1.638 0.281- 1.32 0,466 0.41
Fresh vogctables ol 0,303 0,521 5.78 0,542 1.13
Dried vegetables 75 0.751 0,364 2.36 0. 477 0. 58
Cercals 83 1.398 0.329 2.77 0.706 1.11
Sugar 89 0,494 0.563 L, 62 0,240 =0.37

afquation form: log Y = log a + b, log X + by log Xp, where Y = family food
expenditure items, Xj = total family incomec, and Xy = family size.

bp = 3,182 for 95% significance level and 3 degrees of frecdom.
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Appendix Table 19, Regression statistics for relaulonshlp between family
food expenditures; total family income and family sizes
linear ecguation, 1959 Cuzco data

L I N TR

\ . i 2 Ly income “’;ﬁamllf size Income Family

;tem , 2 <5>§ Qﬁtitant %oeiflozent T Value«CQeffic.'T-Value Elasti] Size

: i ) | T b v b city (Elast,
A11 food 97 1933412 0.489 9,27 536,069 0,54 0.692 0,230
Meat 66 «319,084 0,068 2,13  357.318 o.gg g.ggg 8.332
Fish 90 113,975 0,014 5.23  =35.345 =0, . =0,
Milk and eggs 84 ~164.979 0,072 3,85 73,371 0,21 0,866 0,265
Fats and oils 83 - 60,331 0,025 5.59  47.005 0.35 0.728 0,407
Fruits 91 402,736 0,043 5.52 -109,151 -0.25 1.282 '8°§§%
Tubers 27 24,759 0,015 0.7 213,420 0.55 0.2 .
Fresh vegetables 91 -113,926 0,021 4.99 976332 1,22 0,473 0,654
Dried vegetables 48 - 3,525 0,006 1.31 60,113 0,70 0,264 0,805
Cereals 61 -168.435 0,028 171 305,981 0.97 0,264 0,849
Sugar 88 200,732 0,015 4453 3.356 0,05 04565 0,037

% Fquation forms ¥

= a + bl X1 + b X,y where Y=family food expenditures X, =
~total income, and X, = femily 51ze

2?

T= %.182 for 95% significance level and 3 degrees of freedom,

¢
Calculated at average values.



Appendix Table 20.

b2

Regression statistics for relationship between family
food expenditures, total family expenditures and family

size: log equation, 1959 Cuzco data?
Item . 32 Constant j Total family Family size
L (%) term cxpenditures .

i | Elast. | T-value” Elast, | T-valuc®

! coef?, i coeff,
A11 food 99 -2.713  0.822 28.73 0,71 2.40
Moat 88 0.153  0.645 3.90 0.671 0.90
Fish ol =L, 070 1.652 6.69 -1.286 ~1.15
Milk and Fegs 9% -2.269  1.130 7. 56 0.692 1.02
Fats and 0Oils 92 -1.850 0.984 5.20 0,502 0. 59
Fruits 97 -2.,677 1,400 10.28 -0.950 -1.54
Tubers 37 1.591 0.242 0.88 0,707 0.57
Fresh vegotables 96 -0,265 0,607 7.11 0.714 1.85
Dried vegetables 66 0.491 0,379 1.86 0.676 0,73
Cereals 86 1.016 0.391 3.17 0.802 1.4k
Sugar Q7 "=0.190 0,680 9,24 -0,093 -0,28

@Fquation form:

bT = 3,182 for 95% significance level and 3 degrees

log Y = log a + by log X3 + by log
food expenditures, X7 = total family expenditures,

of freedor.

Xy where Y = family
and X, = family size,
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Appendix Table 21. Regression statistics for relationship between family
food ecxpenditure and total family expendituress log
equationy, 1959 Cuzco data?

i 2 ;
Item i RR i Constant term | Total family expendi-
g (%) i % tures .
{ i { Elasticity | T-valuc®
| ! i coefficient T
A1l food 99 -0. 594 0.848 21.28
Meat 85 0. 404 0.702 4.71
Fish 91 -4, 553 1.543 6. 51
Milk and Fggs 95 2,010 1.189 8.56
Fats and Oils 91 ~1.661 1.026 6.43
Fruits 95 3,033 1.319 9,0k
Tubers 30 1.856 0,302 1.31
Fresh vegetables 92 0.002 0.668 6.69
Dried vegetables 60 0,74k 0.436 2.46
Cercals 76 1.317 0,459 3.58

Sugar 97 -0.225 0,672 11.28

2Equation forms log Y = log a + by log Xy, where ¥ = family food expenditures
and X3 = total family expenditures.

br = 2.776 for 95% significance level and 4 degrees of freedom,



Appendix Teble 22,

~lidy..

Regression statistics for relationship between family
food expenditures, total family income and family size:
log equation,; 1959 Arequipa data®

?
’ ; RZ Constant | Family income Family size
Item bo(%) term i .
! ! Elast. g T-valueP Elast. |T-value®
§ " coeff. coef?f,
All food o4 1.141 0.750 4,22 «0.322  -0.49
Meat 91 0.842 0.684 3. 56 -0.349 -0, 50
Fish 91 0. 347 -0,195 -0,67 3. 824 3,60
Milk and Eggs 96 -1,692 1.478 6.81 «1,901 -2.40
Fats and Oils 99 0,669 0,171 3.62 1.811 10.49
Fruits 97 ~2,'700 1.838 8,40 -3.085 -3.85
Tubers 83 1.051 0.463 2.08 0,089  0.11
Fresh vegetables 90 0,809 0.386 2.20 0. 554 0.87
Dried vegetables 79 -0.613 0,884 2.30 ~0.690  ~0.49
Cereals oL 1.375 0.382 3.07 0,468 1.03
Sugar 85 -0,398 0,898 2,96 -0.930 -0.84
Miscellancous W -0.143 0.613 0.74 -0.,178 -0.06
8Fquation forms log Y = log a + log X + by log Xp, where Y = family

food cxpenditures, X; =

total family income, and X, = family size.

bp = 3.182 for 95% significance level and 3 degrees of freedom.
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Appendix Table 23 . Regression statistics for relationship botween family food
expenditures, total family expenditures, and family size:
log equation, 1959 Arcquipa data®

!

R2 { Constant

|
{ Family Family size
Ttem % (%) term ! expenditures. .

: | QElastoi T-value® | Elast, .[T-valuc®

! ! i coeff, ! coeff, .
A1l food 28 0,826 0.727 8.83 0.135 0,49
Meat o8 0,514 0,679 8.13 0,025 0,09
Fish 90 0.248 -0.116  -0.42 3,524 3.79
Milk and Eggs 99 -2,210 1.391 31.40 -0,899 -6.04
Fats and Oils 99 0,624 0.155 3,48 1,941  12.98
Fruits 98 ~3.250 1.693  10.65 L1.745  -3.27
Tubers 89 0,808 0,468 2.79 0,322 0,57
fresh vegetables 95 0.576 0.403 3.52 0.719 1.87
Dricd vegotables - 88 ~1.079 0.895 3,29 ~0.287  -0.27
Ccreals 96 1.221 0.368 3.99 0,707 2,28
Sugar 93 0,841 0,897 4,93 - 0.450 -0.74

Miscellancous 43 -0,756 0,737 1.05 -0.151 <0.06

@Equation forms log Y
food expenditures, Xy

i

log a + by log Xy + b, log A29 where Y = family
total ;amlly owpondlturos, and X3 = family size.

by = 3,182 for 95% significance level and 3 degrees of freedom.
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Appendix Table 24, Regression statistics for relationship between
family food expenditures, family income and family
sizes_log equation,1959 combined Cuzco and Arequipa

data
Itenm R2 Constant Eimiiy ¥?gome %iﬁiiy §ize

(%) term (TS VIOLY 4 pivalue REDLOIW travelue

coefficient b Coefficient b

A1l food , 95 1.148 0,703 10.63 ~0.0 7 =0.%B.15
Meat 86 09937 00577 5068 G121 Oa_2‘8
Fish 60 ~1.805 1,078 3,15 ~0,694 -0.47
Milk and eggs 91 ~1,086 1,057 Te59 ~0,3%00 -0.50
Fats and oils 85" ~0.475 0,681 5011 0,489 0.85
Fruits 87 ~1,624 1.33%2 Te34 ~1,703% ~-2.17
Tubers , 57 1.377 0,292 1,91 0,696 1,05
Fresh vepgetables 89 0,518 04469 5.69 0.517 1.45
Dried vegetables 70 0,271 0.475 3.1l 0.474 0.72
Cereals a7 1,433 0.347 4,82 0.570 1,83
Sugar 84 0.183 0.645 5.66 -0.274 ~0,56

%Equation forms log ¥ = log a + by log X, + b, log X, where Y = family

. . : 2 .
food expenditures, Xl = family income, and X, = family size

N N

b .o ‘ .
T = 2,262 for 95% significance level and 9 degrees of freedom.
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Appendix Table 25. Regression statistics for relationship between family
food expenditures and family incomes log equation, 1959
- combined Cuzco and Arequipa data

2 ‘ Family income

Item R Constant

(%) & term elasticity coefficient | T-value b
All food 95 1.142 04697 14,19
Meat 86 0,953 00595 786
Fish 59 -1.895 0,978 3,80
Milk and eggs 90 -1,124 1,014 Q.69
Fats and oils 84 -06411 0.752 Te32
Fruits 81 -1,844 1,086 6.53
Tubers 52 1,467 0,392 3,26
Fresh vegetables 86 04584 0.544 8,01
Dried vegetables 68 06332 0.544 4.67
Cereals 82 1.506 04430 6.86

Sugar 83 0,147 0.605 T.04

aEquation forms log Y = log a + by log X, where Y = family food expenditures
1

and Xl = family income 1

bT= 2.228 for 95% significance level and 10 degrees of freedom,
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Appendix Table 26, Regression statistics for relationship between
family food expendituresyfamily income and
dummy variable for Cuzco: seni-log equgtion,
1959 combined Cuzco and Arequipa data

2 Family Income Dumnmy var, for Cuzco

Ttem R Constant Elasticity Coefficient | T-Value®
(%) term - T-ValueP
: coefficient
All food 96 1.133° 0.696 14.00 0.020 0.86
Meat 86 0.959 0595 7651 ~0,140 ~0.38
Fish 71 -1,803 0,983 4.29 ~0,207 -1.90
Milk and eggs 90 -1,129 1,013 9.21 0.011 0.20
Fats and oils 87 -0.441 04750 T.67 0. 066 1.42
Fruits 84 -1.,802 1,089 6.74 -0.097 -1.26
Tubers 69 1.419 0.390 3,85 0,109 2,26
Fresh vegetables 90 0,560 ~ 0.542 9,05 0,056 1.96
Dried vegetables 70 0.31% 06543 4456 0.044 0.78
Cereals 83 1.512 0.430 6.57 -0.012 -0.39
Sugar 83 0.152 0.605 6.70 -0.010 -0.23
a

Equation form: log Y = log & + bl log Xl + b2 X,s where Y= family food
expenditures, X, = family income, and X2 =1 if data is for
Cuzco zero otherwise.

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



Appendix Table 27.

.5.49..

Regression statistics for relationship beitwe.n yuantity
of family food consumpiion, family. income and family
sizes log eyuation, 1959 Cuzco data

2 . B Family Income Family Size

Iten R Constant AT ———

(%) term : ‘Llast}qlty T-Value Llaﬁg+0}ty TeTalue
Coefficient b coefficient b

A1l food 78 S 1.485 0.348 2.39 0.755 0.97
Meat 76 0.044 0.402 2.17 1.039 1.05
Figh 91 -2,109 1.236 5,40 =2, 159 -1.79
¥ilk and eggs 87 =1,068  0.691 %3453 1,089 1.04
Fats and oils 47 -0.%43 0.310 - 1.12 0.886 0.60
Fruits 83 -0.622 0.521 2.96 0.808 0.86
Tubers 40 1.125 0.401 1.25 0.115 0.07
Fresh veg. 50 1.372 0.219 1.42 0.266 . 0.28
ried Vegs . 61 0.511 0.211 1.06 1.314 1.24
Cereals 14 1.056 0.212 1.57 1,081 1.50
Sugar 36 1.786 -0,18¢ ~0.77 1.669 1.29

Equuulon forms
of family food consumption, X; = toth ta Mllf lﬂCOnb9 and X = family size.
-l

b

log ¥ = leog a + bl log X, + b log X2’ where Y = guantity

IR

T = 3,182 for 95% gignificance level -nd 3 degreses freedom.



Arpendix Table 28, z1zticnship betveen vuvantity of

lazmlvaincome and family

2 winny Family income (Family size Tncome © | Family ©

Tten (E) Constent Ioertiq T-Value|Coefii- |T-Valud Blasti | Size
7o) = cient b cient b city Elasticity

All food 52 ~605.94  0,04%0 1.32 = 559,82 0,92 0.253 1,001
Meat 49 -12%.,48  0.0059 1.22 65.92 0,88 0.272 1,141
Fish 80 24,14 0,006 3.49  ~i24,29 -0,52 0.775 ~0.874
Milk and eggs 64 ~215.03  0.,0135 2,02 80.41 0.64 0.540 0.984
Fats and oils 32 ~ 16.05 0.0006 0.87 8.59 0.62 0.320 1,129

Fruits 60 - 42,18 0.0034 1.79 24.44 Q.70 0.419 0.941
Tubers 18 29.24 0.0107 0.63 109.58 0.35 0.254 0.805
Fresh veg, . 30 108,08 0.0038 0.85 43,91 0.53 0.165 0.581
Dried veg, 37 ~-113.753 0,0014 0.50 56,51 1.10 0.111 1.43%9
Cereals 54 ~152.02 0.0047 1.00 114.51 1.31 0.157 1.177
Sugar Y -105,31 =0.0017 =-0.568 57.48 1,26 -0,165 1.827
a Beuation forms Y = 58 + bi X1 + b, X,y where Y = yuantity of family food
- . .2 T2 - .
= total fanily incemeg, and X, = farmily size,

consumption, X, 5
b : 5 C PR S 4 4 - oy :] s o I Kal 3
T= 3,182 for 95% significance level =nd 3% degrses of freedoms

c , q
Calculated at averagze values,
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Ap endix Table 29, Regression statistics for relationship between quantity of
family food consumwnticn, total family expenditures and
family size: log equation,1959 Cuzco data

5 S =

Item R- Constant g??i}¥c§i§e

(#) | term Coefficient T"V:Z‘l”e

All food -7l 1.231 0.942 1.08
Meat 76 -0.370 1,186 1.23
Fish 91 -5.49% -1.755 -1.53
Milk snd eggs 89 -1.819% 1,320 137
Pats and oils 37 -0.353 1.177 0.74
Fruits . 83 -1.162 0.997 1.08
Tubers ' 26 1.079 0.4753 0.25
Fresh vegetables 43 1.206 0,409 0.42
Dried vegetables 56 0:430 1.469 1.3%34
Cereals __ 75 0.812 1.144 1.68
Sugar 32 1.875 1.559 1.19
aEquatlon forme Log Y= log a + by log X, + b, log X,, where Y = quantity of family

ol - > L Jde .| . - - Py 3‘ 2 Y N < s LI

food items 9X1 = total family expeniitures and AZ = family size.
b



Appendix Table 30,

. E=h
data

betreen
total
n, 1959 Cuzco

Item -

b e 3 A v

All food
Meat

Fish

Milk and cggs

Fats and oils
Fruits

Tuhers

Fresh vegstables

)

IS
[43]

Dried vepetable
Cereals
Sugar

60
64
85
82

25
76

40
30

52
o1

N = O
I_I

oW
Ul O

O N

1.31
2.07

=017

a i
Equatio

n form
family food c

b

s log Y
onsumed and Xl

log X,, where Y = juantity of
tal fanily expenditures

T = 2.776 for 95% significance level and 4 degrees of frecedom.



Aprtendix Table 31. Regrescion statistics for re lationship between
guantity of Tamily food cong tion, total family
incomg and family sizes log egustion, 1959 Arequipa

data
2 b Fanily Income Family Size
Itenm (5) Coigijnt Tlasticity |T-Value|Blasticity | T-Value

’ . Coefficient] b  |Coefficient | b
All foced , 95 1,123 0.590 4,48 -0.205 -0.43
I‘»’Iea't 96 "'002770 00680 ; 5054- ‘ _09170 "‘0037
Fish 81 -1,538 0.205 0.43 2.859 1.62
Milk and eggs 94 ~0,946 l.142 5.44 -1,696 -2.21
Fats and oils 28 - 1,306 -0.324 -0.50 2,261 0,96
Fruits ‘96 , ~-2.029 1.246 T.04 ~-1.676 -2.59
Tubers 85  1.277  0.284 1.55 0.462 0.69
Fresh vegetables 88 0,200 0.813 3.99 -1.377 ~1.85
Dried vegetables 6¢e -0.856 0.661 1.47 -0.,076 -0,05
Cercals g0 0,981 0,588 2.54 0.231 0.41
Sugnr 96 0.073 0.249 1.83 1.612 3024
aEquation forme log Y = log & + b1 log 1t b, log X,, where Y = quantity of

farily food consumed, Xl = total family income, and X2 = family size.

b T= 3.182 for 95% signifioanoe—level and 3 degrees of fresdom.



- 54 -

Appendix Table 32, Regression statistics for relstionship between guantities of
' family food consumption, total family expenditures and family
sizes log eyuation, 1959 Arejuipa datal

Total family exmemdituresiFamily Size

() térﬁ. Elasticity | T-Value Elasticity | T-Value
- Coefficient b iCoe;"‘ficien’c b
All food ” 99 0.873 0,572 12.83 0,151 1,01
Meat 99 ~0.5%6 0.651 22,13 0.263 : 2,66
FPish 82 ~-1,868 0.297 0.71 2.740 1.94
Milk and egos 99 ~1.3759 1,088 15.44 ~0.955 -4.04

I

1.924 0.97
~0.750 -1.42
0.5564 1.19
-0.817 -1.53

Fats and oills 27 1.3%02 ~0.258
Pruits 97 -2,384 1.140
Tubers 88 1.087 0,304
Tresh vegetables 91 -0,076 © 0.762

°© o

o o
[Ca RN Eu N \C TSN B Bk o)
H O s

N v
°

O ~3 O\

N O

Dried vegetables 71 ~1l.142 0.6
Cereals 94 0,784 0.3
sSugar 98 ~0,101 0.2

0.320 0.24
0.431 1.24
1.693 5.46

o

a

Bruation forme log Y = log a + b, log X + b, log X,, where Y = quantity of
5 and X, = family size

family food consumuption, Xl = toTal family eXpenditures 5

b - A L
T= 3,182 for 95% significance level and 3 dezrees of freedom,.



Appendix table 33, Regression statistics for re onsklp between yuantity of
family fool consumg 7 income and family siges
log eiuation, 1 czee and Arequipa data

éCopgt it Pamily income Pamily 8ize
Item (7) terg Fl?o47CJCV ;T-Value Blasticity T- value
Bozff sniti b coefficiaent b

, All food 81 1.454 0.383% 3.84 0.596 _ 1.39
Meat 82 0.059 0.448 3,99 0.7%8 1.52
Fizh T4 -2,602 1.,03%8 4,19 -0.497 ~-0.46
Wilk ani eges 8%  =0.617 0.764 5,11 0.051 0.08
Fats and oils 27 0.222 0.159 0.66 0,971 0.93
Fruits 66 ~-0.994 0.618 2.80 0.653 0.68
Tubers 47 1,110 0.348 1.89 0.385 0.49
Fresh vegetables 60 1.060 0.375 2,88 -0.026 ~-0,05

. Dried vegstables 24 ~-0.132 0.147 0.351 2,246 1,10
Cereals 76 1.162 0.260 2.84 v 0.688 1.74
Sugar : 56 1.029 ~0,052 ~0,32 1.977 2,82

a . ' -
"Equation forme Log Y = log a + b, log X + 2 og X owhere Y = quantity of
family food consumptioq,Xl family 1rco e and 2 = family size,

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



Avpendix Table 34. Regre:sion statistics
gquantity of Family foo
incomes log eguaticn
Areiuina data -

L
LA

ionsghip
rtion uﬂ& famil

1659 combi Cuzco and

aed

bet

F
v

een

e

Iten

A1l
Meat
Fish

food

Milk and eg 8%
Fats and oils 20
Fruits 64
Tubers 46
Fresh bles 60
Dried veﬁozutles 1

Cercal 68
Sugar 17

Constant | Family Income .

{erﬁ Elasticity coefficient jTuValﬂe

i b

1.511 . 0.469 5.76
0,154 o 0.555 5.94
—20667 00966 5»20
~0,610 0.772 6.96
0.348 0,295 1.60

o o

°

°

= OO
o
NN O A
OUIT\U LT N O
O N OO

©

o o o
N AN B N Iy =3

°

[cNoNoNoNeNe]
N OAN~I-J O =
O M s

°

a. ,
Bauation

log a + bl log X

focd comnst = farmily Income,
b PP, s P N s
T = 2.228 for /5% gsignificance level snd

10 de

,vhere

guantity

of

grees of freedom,.

fam

ily



Apr-endix Tahle 35, Regregsion statistics Tor relatinuship between
quantity of 11ly focd consumption, family income -
and dumny vari ble for Cuzcos semi-log equation,

1959 combined Cuzco and Arsguipa data

Family Income

Ttem R ConstantiBlasticity | =
/ P T-value
(%) term ooefilclﬂﬂt B

A11 food 82  1.485 06467
Meat 80 0,135% 0.554
Fiegh .73 -2.546G 0.967
Milk and egas 83 -0.622 0.771
Fate and oils ’ 21 0,340 0.299
Fruits 86 =0,9496 0,707

°

e o

O\ H OV U1 O
N NGO WO N

O N\O\D O~

i
(@]
Qo
o

SN
\O
1
o
-]
o~
N

0,195 %605

5 l.121
60 1.052
88  =0.072
£9 1,262
18 1.296

°

0,011 0,22
)2 T+54
~0.026 -0,.68
"'00027 -0032

ables

°
©

o
SRV G,

eBoNeoNeoNeo
o
W ONADT =1 O

°
e

U1 ONO o
s O AN W
.

NS OO
U1 ON U1 U1 W
[®]

o
Ut
\

N

a , L ‘ .,
Eoguation forms log Y = log a + b1 log Xl + b, X,, where Y = guantity of
family food consumntion, X, = fahilv inCome, and X = 1 if data iz for

1 2

Cuzco mero otherwise,

T= 2,262 for 95%,Sigﬂificance level and 9 deprees of freedom.
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Appendix Table 36, Regression statistics for relationship between
family non-food expenditures and family incomes
log. equation, 1959 Cuszco data®

Item RZ2 | Constant: Family Income i Family Size
(%) term iﬂlasticity T-Value®{Elasticity | T-ValueD
ryvetrficient iCoefficient

Alcoholic beverages 72 - 1,053 0,711 2.56 - 0,166 - 0,11
Heat 91 0,400 0.223 3,85 0.611 1,97
Household coffects 88 - 1,993 0.977 4.34 - 0,415 - 0,34
Housing 83% - 2,582 1,246 3,60 ~ 0.685 - 0.37
Clothing 96 - 1,083 1,006 8,05 - 0.766 - 1,15
BEducation 90 - 34,216 1,263 4,80 - 0,841 - 0,60
Personal care 92 - 2,217 0,890 5.38 0.03%4 0.04
Personal health 71 - 24515 1.165 2,62 - 1,156 - 0.49
Entertaiment and

Transportation 96 - 4,668 1,846 8,04 - 1.944 - 1.59
Tobacco 82 - 1,486 1,090 3670 - 24805 - 1,78
Cleaning products 99 - 1,630 0.948 20.46 - 0.927 - 3474

2 Equation forms log Y=—16g at+b, log X, + b2 log X29 where Y = family

expenditure items, Xl = total family income, and X2 = family size

b 3,182 for 95% significance level and 3 degrees of freedom.



Appendix Table 37.

.

“ 59

Regression statistics for relationship between family non-food expenditures,

total family income and family sizes linear equation, 1959 Cuzco data @

o

X, = total fimily income, and X, = family sigze
"1 2

b

C 1.
Calculated a%s avewiass values,

T = 3,182 for 95% cignificence level and 3 degrees of freedom.

Item. i (R‘ Constént iFamily Income | Family size IncomeC | Family c

(%) term CoefficientiT—Valueb Coefficient|T-Value} elasticity ! Size

| ' | Elagticity

Alcoholic beverages 67 0,093 .00272 2e34 36871 0,18 0.697 0430
Heat 91 2,762 s+ 00073 4o27 84304 2,57 0.221 0.76
‘Household effents 62 18,780 .00351 34,65 =1.927 -0.11 0,900 =0.15
Housing ’ 88 83,281 «01409 4,75 ~28¢324 ~0,51 1,305 =0.79
Clothing 96 201.209 02724 8.,63% ~46,686 ~0.79 1,898 =057
Educsation 91 17.558 «00318 5.48 - 6,736 0,62 1.383% ~0.87
Personal care 91 34322 .00191 5439 0,262 0.04 0,868 0.04
Personal health 76 28,383 200286 3,08 - 6.744 ~0,39 1,192 ~0,85
Entertaiment ¢nd '
transportatio 94 - 50.996 . 00660 7.05 ~18,486 -1,06 1.737 ~1,44
Tobacco 89 18,687 »00087 4.9% - 3,982 ~1.21 1.243% -1,64
Cleaning products 99 23,248 202740 36,83 - 3,835 -2.76 1,054 -0.46
& Eouation fozxue: Y= & + bl Il + b2 X29 where ¥ = family expendituress
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Appendix Table 38, Regression statistics for relationship between
family non-food expenditures, total family expend-
dtures. and family size: log equation, 1959

Cuzco data

a

Item R2 Constanti Total family Exp. Family Size
(%) term [Elasticity |T-ValueP|Elasticity ;T-Value

! | Coefficient Coefficient] b
Aleoholic beversges 58 - 1,478 0.712 1,81 0270 015
Heat 84 04237 0e233 2,508 0730 1,79
Household effects 95 ~ 3,170 1.174 7.26 ~-0,156 ~0.21
Housing 95 - 44,212 1,542 6.98  -8.429 ~0.43
Clothing 99 - 2,198 1.178 20,09 -B4442 ~1,67
Education 96 - 4,708 1.509 8,28 -B8.489 -059
Personal care 98 - 3,270 1,064 12,64 0.280 . 074
Personal health 86 =~ 4.151 1,479 4,12 -0.980 ~0 460
Entertaiment and
transportation 97 - 6,649 2,140 10,49 =1,314 -1.42
Tobacco 95 - 2,901  1.345 Te25  =2.574 -3.07
Cleaning products 93 - 2,502 1.051 6.05 -0¢520 -0.66

aEquation form: log Y = a +

expenditures, Xl =

total

bl log X, + b, log X,, where ¥ = family

family eXpenditures, and X

2

= family sige.

bT: 3.182 for 95% significance level and 3 degrees of freedom.
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Appendix Table 39. Regression statistics for relationship between familynon-food
expenditures and total family oxpend¢turosa log
l ' oquation, 1959 Cuzco data?

Ttem - g R2 Constant tcrmi. Total family

i (%) { expenditures

! t Elasticity (T-valueP

j ! ' coefficients)
Alcoholic beverages 57 ‘ ~1lo /0 0.736 2.32
Heat 67 0.512 0.295 2.84
Housceholc affects 95 ~3.229 1.162 8,90
Housing o L, 374 1.506 8.27
Clothing 99 .2, 364 1.141 17.51
Fducation 96 -4,893 1.468 9.53
Personal ¢are 98 -3.166 - 1.089 - 14,87
Personal health 8l -l 520 1.396 4,59
Entertainment and
transportation 96 ~7.143 2,029 9.60

Tobaceco 78 -3, 867 1.126 3.73
Cleaning products 92 -2.,697 1.008 6.77

8Fquation forms log Y = log a + by logXy, where Y = family expenditure
items and X = total family expenditures,

br = 2,776 for 95% significance lovel and 4 dogrees of freedom.
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Appendix Table 40. Regression statistics for relationship between

family non-focd exvenditures, total family income
and family sizes log eguation, 1959 Arequipa data

b

2

expenditures, Xl = total family income, and X2 = family size.

T = 3,182 for 95% significance level and 3 degrees of freedom.

~Item |52 Constent !Family Income Family sigze

| () | term  |[Blasticity [TwValue |Elastioity |T-Value

| Coefficient{ b Coefficient| D
Alcohclic beverages 71 ~1,159 «0s924 . la52 0.042 0602
Heat 78  0.707 0.272 0.95 1.035 "% 0,99
Household effects 99  =-2.859 1.446 13.64 - 0,640 -1.65
Housing 93 -3,184 2,041 4,99 -3,042 -2.04
Clothing 97 -1.598 1.313 6,02 -0,488 -0.61
Education 87 =3.,151 1,442 2,80 ° -0,505 ~ 27
Personal care 96  =1,890 1,346 6,62 ~1.565 -2,10
Personal health 81 «30.492 1.814 2.65 -2,086 -0,83
Entertaiment 87 ~44104 1.78% 34,36 -1.588 -0.82
Tobacco 83  =2.859 1,464 2,80 -1.59% ~0.83
Transportation 91 ~5.154 2.0%8 2.77 ~1,662 -0,84
Cleaning products 96 0,119 06567 4,68 0,233 0.53
& BEquation form: log ¥ = log a + b, log Xl + b, log X,y where Y= family



-63-

Appendix Table 4l.~ Regression statistics for relationship between
family non~food expenditures, total family
expenditures and famlly size: log equation,
1959 Arequipa data®

2 1FPamily expenditures | Family sige
Ttem (§) | Coﬁztant Flasticity |p voiye | BLBSEioity |q o o

’ TH o dcoefficient % |coefficient| g

g. 0 . T 0.

Alcoholic beverages .62 =1,055 0.640 1.00 1.241 "~ 0.59
Heat 17 0,682 0.228 0 .85 1,290 1.44
Household effects - 99 =-3,244 1,312 9,93 0,462 1,04
Housing .98 =3,969 1.949 10,92 -1.729 -2.88
Clothing - 98 -2,016 1,218 785 0443 0 .85
Education .94  -3%.858 1.439 4634 0270 024
Personal care .98 -2.%2% 1l.252 9,70 ~0.613 =142
Personal health .88 =4.331 1,789 3,66 ~1,060 -0.65
Intertaiment .93 ~4.799 1,707 4.44 -0.450 =055
Tobacco .87 -%,404 1.391 3428 -0.633% () o 44
Transportation .92 ~5.776 1.881 . 4.01 - 0.189 -0 .12

Cleaning products .97 -0.059 0.526 5.37 0,638 1,94

/

a Equation form: log Y = log a + b, log X + b, log X y where Y- family
expenditure items, Xl = total family exnendl%ures, and YB = family size,

b T = 3,182 for 95% significance level and 3 degrees of freedom.
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Appendix Table 42, Regression statistics for relationship between famiiy
non-food expenditures, family income and family size:
log eguation, 1959 combined Cuzco and Arequipa datal

F . . - ..
Them . - R2 Constant amily income Famlly Slze
~ jblasticity a Elagticity

(%) | term { T=Value iT~Value

e coefflclent; b coefflclent b
Alooholic beverages .50  -0.748 0,705 2,49 0.684 0.56
Heat .54 04945 0,184 1.05 1.338 1.77
Household affects ~ 90 -14849 1.079 7.08 0.125 0.19
Housing .84 -1,978 1.427 6.08 - 1,170 ~-1.16
Clothing .94 ~0.835 1.082 9.54 - 0,196 -0e40
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 =he323 1.821 8.04 - 1.390 -1,42
Tobacco <15 -1.727 1.23%3% 4,94 - 1,891 -1.75
Transportation 82 -4.%62 1.818 5,64 = 14402  =1,01
Cleaning products 96 = ~0.446 = (.862 13,00 - 0.601 ~-2.41

Eouatlon forms= log Y = log a + b, log Xl + b log X where Y = family
expenditures, Xl = family :anome9 ané X = family sige,.

b T = 2,262 at 95% sighificance level for 9 degrees of freedom.
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Appendix Table 43. Regression statistics for relationship between family
non-food expenditures and family income: log edquation

1959 combined Cuzco and Arequipa data &

Iten ? R | Constant | Tamily income —
l(%) g term %Elasticity coefficient T#Valuéb
Alcoholic beverages 59  =0,660 0,804 3,77
Heat 38 1,118 0.378 2.50
Household effects & 90 - 1.87%2 1,097 9,69
Housing 82 = 2,129 1,258 6.75
Clothing 94 - 0,861 1.054 12,42
Education .86 2. T47 1,248 7,92
Personal care 89 -~ 1.338 0,933 ' 8,96
Personal health Tl - 2,413 1,18% 40,92
Ent-.. tainent 562 o 4,503 1,620 8572
Tobagco 67 = 1,971 0,960 A.47
Transportation 80 ~ 4.543 1,615 6,40
Cleaning products 94 - 0,536 = 0,763 12,08

a Egquation forms log Y = a + by log X1, where Y = family expenditures and
X1 = 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 variable
for Cuzcos semi-log equation,combined 1959 Cuzco and
Areguipa data

- o 2 Family Income {Dumnmy var, for Cuzco
Hoan - " (g) CO?:Egnt Tlastioity |T-Value |Coefficient|T-Value
‘ ) s Coefficient b i b
Alcoholic beverages .75  =0.750 0,799 4,61 0.204 2,48
Heat 81 19034 Oe375 4!»28 00190 4.59
Household offects 91 -1.858 1.095 9.73 0,056 - 1.06
Housing 82 -2.117 1.258 6.44 -0.027 -0, 30
Clothing 94  -0.870 1,053 11,93 0.020 0.49
Education . 38 -2.T14 1.250 T.94 . =0.074 -1,01
Personal care 91 -1,305 0935 9.75 -0.076 -1.68
Personal health 72 -2.377 1.185 4.80 -0,080 ~0,69
Entertainment - 90 ~4,556 - 1.617 9.15 0.120 1.43
Tobacco 71 ~1.920 0.963% 4o57 - =0.117 -1.16
Transportation .82 -4.584 1.613% 6,26 0,092 075
Cleaning products 94  =0.528 0,763 11.64 ~0.016 ~0,52

a Equation form: log Y= log a + bl log X, + b2 X2 s where Y = family
expenditures, Xl = family income, and X? =1 If data is for Cuzco
zero otherwise, - B

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






