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Questions
Individual's skills are multidimensional
— Cognitive skills (i ing, mathematics, verbal, ..}

— Paople skills (talking, dealing-with-people skills, prefer lo
work for the good of people,. )
— Motor skills (spatial and form perception, finger d

1. Social skills correlate across generations?

- studies find that social skills affect labor market outcomes

= Kuhn and Weinberger, 2005, Borghans et al, 2006,
Goldsmith et al, 1998

|2. Overall skills correlate across generations?

3. Children benefit from choosing similar

occupations to their parents?

Problems
Often we lack data on parents

*  use the Dictionary of Occupational Titles (DOT) to proxy for
the various skill dimensions of parents

How to measure the closeness of multidimensional
parent-child skills

+ look at the cosine of the parent-child skill vectors
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Main Results

Theory:
Model of intergenerational skill transfer
= technical skill and social skill
= cost savings for parent and child who choose similar skills

1. Social skills correlate across generations
~ father-son pairs; mother-daughter pairs.
2, Ov;‘rall skills positively correlate between father-son
pa
3. Wage premium is paid to children who work in
similar occupations to their fathers
- wage premium for white men;, wage penalty for black men
= blacks hurt by father's poor skill acquisition

Theoretical Model of
Intergenerational Skill Transfer

Becker and Tomes (1876): univariale Human Capital transfer
Laband and Lentz (1983): occupational following

l

Multidimensional skill transfer

Maodel

Utilty of the family: . max. . Auy(con, )+ (1-2)uc(con; )
= DONp. cONSUM| on
~ & weight of parent’s utility in the family welfare

Two dimension; technical and social skill

« parent invests in own skill: (T, Sp)

« childs skdil: (7.5, ) (&7, - T".28, - 5°)
mpart v portion of parent skill af zero cosi

invesl in skill vector (T° 5*)
Cost of acquiring skills. »p(Tp,Sp) and »(T", 8%, concave

Wage: wp(Tp, 5,) and ac(T¢,Se); convex
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Parent's Decision

Altruistic parent maximizes the utility of the family:
o B, Py (c0my )+ (1= B (comc )
sbjectin (Te.5e )= (aT, s 77,08, 4+ 57)
comy s R<wy (T8, )-r0l(Tp.8y)
con. s R+mw (7.5, )- r,[f'._l')'"“w
8a, (T,.5,), d& (T, -T".25,+5") &,0,.5,

o, T, A

[
FOC . .
l-llf:.!:l“lm!tr,or e L 2y E ") !

as, s, »
Cwy (2T, + T, 25, + 5°) #p. (T8
ﬁ_l. _%._J
L3

Pa (2T, « 77,28, + J‘)‘ A (r.8°)
i

[TH

INustration

. Chiid: price of T-skill is greater

e 6= the angle between the
parent-child skill vector

Wage & Cost Functions

To obtain explicit equilibrium of skill vectors, let:
®, (T).8,)=w,T, + w8,

W (Te Sc)m w To s w,S,

rellr 8 )= a1+ b3}

relT 57 )= a7 4 057

|solution: ""'"%[i‘('-':}?"-'*]
H‘,.m.g[i; -[luzl.it_?(h.p ‘.;a]

Let 6" be the angle between the parent-child skill vector
T, +5,58

cord =
R AR
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P1: Degree of Inherited Skills x

child chooses a job trat
require simitar skills to his
parent, as x increases

P2: Cost of acquiring T skills
Suppose @y = dc =@,
dcos@/da <0 & da, (T..5;)/da<0 ¥

(o) (Il R () (b e

= A smaller correlation in parent-child skills,
8 increass in the cost of acquiting the T skills that pay a higher wage and
Involve a lower cosl than the S skills

dcos@fda20 & dw. (TS )/da<0 |t

ez (el A Bt omed

— A smaller correlation in parent-child skils, f

@ decrease in the cost of acquiring the T skills that pay » lower wage and
Involve & higher caal than the 5 skills

Resuls hold when, W, ® W,

P3: Cost of acquiring T skills
Suppose 4, *a,
W E:;x-:[l ox)-:f A

deosf/da, <0 dcosf/da, >0

When the T skill investment Is less rewarded and mofe costly
for the parent than the child, the parent acquires less T skills
(and more S skilis) than the child does. In this situation,

If the parent's cost of the T skill he would

the T skill (and the S skill ), and
thus, the parent's skill vector gets closer to the child's vector

da (T.,5.)/da, <0 dw.(T..8.)fda_s0 (=0 ifx=0)
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1

2.

Explaining the Racial Differences
Wages to T skill for child are grester than those for parent
Reiative wages to T-skill for parent are higher than relative

w, ot
e 3 W LR

Consider Four Family Types: A1, A2, B1, and B2
— A1, A2 blacks

+ Parents Pay highet cost io acquire T skl than B1 and B2
+ Chidrent A2 pays less cost than A1
- B1, B2 whites

» Parents and children both pay lowe! cost to scquire T skill than A1
and A2

ay ma}' >a)' mal' >a) =gl

af 2af >af =al!
PR P i
4 Blacks - 5% =
oon (1" Teou ! b oy
e ¥ s (merows race)
P
-
ai
#
'/ -
Lodl 4
d
o 2
coni > come 1' <ot blac )
s Whites cos - <coso' .."-“.Lgx thhh. .‘”
con (™ Toon ' . E 'M!'J
ool omi F gt (morom o)

h. &
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conl” > coni” =1 7 (ulacks)
Across race R - v
= com " Tom * < {ncrom rce)
voa iF% coomit! €% (ncross muce
(black)
(whites)
(actons race )
(nsross ruce)
T T < ol (lacks)
Across race R N eup PEH
cont® Teon "' il < (actons ruce)
| % {moToes moe)
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Summary of Implication

Within Racial Group
con ' ” > oomer” s «nl  (within bladks)
wage panally when coa 87
o < oom < (within whites)
wage premuum when cos & T
Across Racial Groups
oo Toon "« oon it Pl 4 (ncross rece)
oo i comi’” comt™ wFs (ncroms race)
|
Avg(cn i fom )< Aog foom am ) Mgt Ao erg( &)
Black oosine < White cosine Black Wige < White Wige

Summary of Implication

1. Greater skill correlation when parent can Impart
more skills at zero cost to the child: deosdf, 20

2. Raclal differences in skill correlation and wages
T-skill pays higher wage
Black parents incur larger cost in acquiring T-skill than
white parents
Blacks = cos B is smaller (greater angle)
child obtains higher wage when cos 8 is smaller
(child acquires more T skill)
Whires = child obtains higher wage when cos 8 is larger

Empirical Analysis
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Dictionary of Occupational Titles (DOT)

+ Conducted by Department of Labor
- used for job matching applications; career g
~ fourth edition (1877)
= revised fourth edition (1991)

+ Classify into four broad skill categories
— cognitive skills

= people skills
~ motor skills

~ physical demands

Cognitive Skills in the DOT

+ general reasoning ability

+ mathematical ability

+ language ability

+ general intelligence aplitude

+ verbal aptitude

+ numerical aptitude

+ clerical perception

« routine/creative activity

+ complexity of function in relation to data

Detailed description in Table 1

Pecople Skills in the DOT

= adaptability to dealing with beyond givi
andpr?celv g hWUcﬂons Recps Ieyehd aving

- adaptability to situations involving the interpretation
of feelings, Ideas or facts In terms of personal
viewpoint

+ ada to influencin in their opinions,
aﬂlﬂtdaﬂlgludgmem agapl.n.ﬁgras or thlng%

+ a preference for activities concerned with the
communication of data

+ a preference for activities involving business
contact with people

+ a preference for working for the presumed good of
people

= Job requires talking

+ complexity of function in relation to people
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Motor Skills in the DOT
finger dexterity
motor coordination
manual dexterity
eye-hand-foot coordination
spatial perception
form perception

color discrimination

ada to situations requi the attainment of
lnﬂmlin tolerances or rds

* complexity of function in relation to things

Physical Demands in the DOT
+  strength requirement of jobs
+ climbing
stooping

L T T T T

-

National Longitudinal Survey of Youth

U.S. panel data on individuals
= age 14-21 when first surveyed in 1679
Parent's information;
» Education
* QOccupation
= Maich to the DOT and proxy for parent's skills

",

+ Cognitive skill
= Ammed Force Qualification Test (AFQT)
*  Social skill: Sociability in early / sociability at age 6

- Mmm:?un-Iu extremely shy, somewhal shy,

« Club participation in high school
+  Occupation

National Longitudinal Survey of Youth

(Children of the NLSY female respondents:
« Social skills

- socinbility scores (age 2-6)
- Club participation

Mother/Father SonDaughter
DOT skils socjabity
NLSYTR
S TEviechigen
Mother SonDaughter
sociability socisbiity
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Intergenerational Link in Social Skills

Estimate the effect of the parent's DOT peaple skills on the child's
sociability

= but DOT people skills complement DOT cognitive skills

Approach 1: Use Factor Analysis
+ Perform factor analysis on the parent's DOT skills
= Obtain factor scores

- Label them ux: cognitive factor, people factor, mator factor, physical
demands factor

+ Estimate the effect of the parent's people factor on the child's
sociability

+ child's sociabiity = @, cog_fac . phya_tac
" SErreAS o barckts ks o ot & APEY, ] i

Table 6: Intergenerational Link in Social Skills
Approach 1: Use Factor Analysis

(1]
o
00w
Ry
(1)
iy
0004
L)
amr
Ll
o.oow
Fol

Intergenerational Link in Social Skills

Approach 2: Construct “Adjusted” People Skills

Obtain "adjusted"” people skills that do not overlap with

other DOT skills

+ Project the DOT people skill onto olher DOT skills, and obtain

the residual error (="adjusted” people skill)

» Perform factor analysis on the parent's "adjusted” people skills

= obtain factor scores. factor1, faclor2

+ Estimate the effect of the parent’s peopie factors on the child's

sociability
+ child's soclal skill = o people faciorf + o people fackr2 +

controls fof parent's edu, chid's edu & AFQT, family income
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Table 7: Intergenerational Link in Social Skills
Approach 2: Construct “Adjusted” People Skills

Father's DOT people skills are acdjusted by DOT cognitive, motor
skills and physical demands

Table 6: Effect of Mother's Sociability on Child's
Sociability:
NLSY females and their children
;EF?%‘“
Beors (T4 yr |18 & Chuly (10-34 | Score (348 yra |00 & Chub (16-3
preiependarn Vi able
: i E.'E e e
Boch abiliry in ome e ooos aee
ety Aduthcod 0.026) ki) .0 ot
= () 0021 anat oo
Age mom ooy oo ooz
pacerier: Numner of (1] 0047 (T [y
ey ame oy 18005}
Summary:

Intergenerational Link in Social Skills

= Approach 1: Use factor analysis

- father-son sociability in early adulthood
sociability at age 6
+ Approach 2 Construct "adjusted” people skills
— father-son soclability in early adulthood

+ Link in sociability between NLSY female and her child
- mother-daughters
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Intergenerational Links in Overall Skills

Using the parent-child DOT skills compute the cosine:
Distribution of the correlation coefficient

1. Actual father-son skill pairs i
2. Randomly d *hyf " father-son skill pairs  ——
3 “Hypothetical® father-son skill pairs maiched by education - -

e

Racial Wage Gap

Wage premium is paid to sons who work in occupations
that require similar skills as their fathers?

w=AB+ B + BV xr + BBX1[CC. <O, |+ AW 1[0 =X}
- control for cognitive akill (AFQT)
- 1 . cormelation coafficient
- 8. binck dummy, W white dummy
- OC.=0C,. same occupation between parent & child
- Transfer of occupationally related human capital 8;, 8;
— Nepotism effect; B, , B,

+ Neal and Johnson (1996): cognilive skill explains
almost all of the racial wage gap

Table 11; Effect of Father-Son Skill Correlation on
Son's Earnings

F ather-Son
E-n O0m 0028 00W
(ae20) (0.020) @021} (0O2)
Wiiles = Conelation Cosffiient (1) 0TS 6088 wm
omd) - moty  (movh)
Blacks » Comelation Cosllicient ) 4082 a0y 00m
(0.004) (@025 (9.028)
Whites » V(Same Occupstion sa Father)] G078 0014 0030 Q043
(0033) (0.008) (@O3T) (A0IT)
Biacks = 1(Same Occupation s Fether)] OOSE 0086 G997 4117
(0087 (D084) ([R03) (0034
Fathars Eduston Go0d 0004 A00F G008
onh) | (R063) MAed)  (Reen
(Y 0XM0 oM 026 02O
(. A R | - ML W AR
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Effect of Father-Son Skill Correlation on Son's

pmn
W2 o1 e Loty o
Bcxn e Lol | BT T ————
._.“ - Ilﬂ‘l ; R :.-‘u'_m' M‘:‘:‘ ...-:.-b
Wacka s g Lovel 3 ’lg FU—
Wiites = ¢ = Lowsl 3 .l: DS Byt gross

R Level 1: Most affiusnt
Biacks = £ v Lovei 3 ;:lq . Loobid M i
oo tilil s B K Level 3: Less affluent
Biacknx 1« Livel 4 2 Level 4: Least affluent
" o

Elfect of Father-Son Skill Correlation on Son's
Eamings

Conclusions

Present a model of intergenerational skill transfer

Social skills correlate across generations
Father.son: only in early adulthood, not al age 6

Overall skills correlate across generations for father-

Mather-daughter

son pairs
Wage premium paid to white sons who work in
similar occupation to their fathers

but wage penalty for blacks
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Abstract

Consumer behavior changes with life cycle and generation, as well as with macroeconomic shocks. We
estimate Japanese demand system from the 5 waves of national surveys that cover 21 years by allowing for
varying taste parameters and household equivalence scale. Out of 11 broad consumption categories, significant
age effects are found in housing, transportation, leisure, education and miscellaneous expenditures. Cohort
effects appear in younger age in leisure and transportation but they taper off with age. Housing is strongly
affected by wave effects and show irregular movement.  We propose a method to estimate equivalence scales
and implement it. The results indicate that equivalence scale is roughly in between 0.2 and 0.6, a slightly less
than the conventional value, and a degree of economy of family scale is decreasing with time.

Keywords: Japanese national survey of family income and expenditure, Consumer demand system, Cohort
effects, Age effects, Household Equivalence Scale, Almost Ideal Demand System

' We would like to thank Masayo Wakabayashi for helpful advice on assembling expenditure and price data
sets. We also thank Wakabayashi and seminar participanis of the Socio Economic Research Center, Ceniral
Research Institute of Electric Power Industry, for comments and discussion on preliminary draft of this paper.
Any remaining errors are ours.

* 1-1-1 Tennodai, Tsukuba, Ibaraki, Japan 305-8573, asano(a sk tsukuba ac jp

** 7-3-1 Hongo, Bunkyo, Tokyo, Japan 113-8956, t1086398(@mail.cce u-tokvo.ae jp

-0-
192



1. Introduction

Households® tastes and consumption behavior change with life cycle, they are affected by shocks in macro
economy and future expectation, and they vary by generation. In this study we estimate Japanese household
consumer demand system from the 5 waves of National survey of family income and expenditure (NSFIE)
conducted over 21 years, from 1984 to 2004, Our main focus is to examine how the parameters of various age
groups and generations change, and at the same time how houschold equivalence scales change.

For this purpose, NSFIE has various advantages over other national surveys. First of all, it covers over 55
thousand households, while another large scale survey, annual Family Income and Expenditure Survey (FIES)
covers 7 thousand. Secondly, NSFIE offers tables classified and aggregated by 47 prefectures, and by age
groups. Thirdly, information on household size 1s available for these subgroups from which we estimate
household equivalence scale. In addition, NSFIE has data on imputed rent and ratio of home owners for each
subgroup. Using this information we can calculate expenditures on housing for each subgroup. Buying
house is one of the biggest decisions in one’s life cycle and there exists close relationship between expenditure
on housing and those on other commodities. In any rate, we cannot ignore housing expenditure in estimating
demand system.

There are not many demnndsystmﬂudulhntpnlds&mhmlotulachm@edueloagemdgﬂﬂlﬂon
Wakabayashi (2001), and Wakabayashi & Hewings (2007) * estimated consumer demand system by pooling 4
waves (1984-1999) of NSFIE and analyzed taste change by age. Also, using NSFIE data Maki (2006),
analyzed change in expenditure shares and saving rates before and after the so-called collapse of bubble
economy in 1990, and found evidence of structural change.

These studies either focused on effects of age on consumption or effects of wave on consumption and savings,
but not on both. To our knowledge, however, this is the first attempt to analyze effects of three factors, age,
wave and generation on consumption through estimation of demand system parameters.

The paper proceeds as follows: Section 2 describes data on expenditures and prices. In section 3, we
visualize shift in expenditure shares by graphical methods, and discuss notable patterns by ages and generations.
In section 4, theoretical model of consumer demand is introduced and we propose a method to estimate
household equivalence scales. Section 5 presents estimation results and discusses their implications. Section 6
concludes.

2. Data
2.1 Expenditures

NSFIE is conducted every 5 years and the most recent wave was in 2004, In this study we use 5 waves
starting from 1984, Number of households in each survey is approximately 55 thousand. Individual
household data are not open to public for privacy protection, Only the aggregated figures are accessible.
Sample households report expenditures during the 3-month period starting from September’, We use all
households’ average monthly expenditures on 11 expenditure groups, classified by 47 prefectures, and 12 age
groups. Age groups are divided by 5 years. The lowest bracket is under 25 years old (exclusive), and the
highest is 75 and over. We estimate demand systems from these (47 x 12) representative consumers’ data,
observed over 5 waves.

2.2 Classifications

NSFIE has 10 large commodity classification table, they are 1) Food, 2) Housing, 3) Fuel, light and water
charges, 4) Furniture and household utensils, 5) Clothes and footwear, 6) Medical care, 7) Transportation and
communication, 8) Education, 9) Reading and recreation, and 10) Other expenditures. We separate 7) into
“Transportation” and “Communication”, and combined “eating out”, which is in 1), with 9) and call it
“Leisure.” The resulting 11 classifications and their abbreviations are given below. We use these abbreviations

1 FIES does not collect imputed rent data.
* Asano [1997] estimated Japanese extended demand system using panel of 47 prefectures for average
workers' households using FIES and labor supply data. He introduced fixed time effects, which allowed
vamucms in intercepts, but assumed constancy of slope parameters.

* Thus we can expect that regional effects due to difference in climate are not large.

S
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in table and figures.  Also, we use paired parentheses () to indicate reclassified 11 commodity groups.

11 classification

(1) Food (Fd)

(2) Housing (Hs)

(3) Fuel&Water (Eg)
(4) Fumniture (Fn)

(5) Clothes (CI)

(6) Medical Care (Md)
(7) Transportation (Tr)
(8) Communication (Cm)
(9) Leisure (Ls)

(10) Education (Ed)
(11) Other (Ot)

2.3 Imputed rent

“Housing” in NSFIE does not include imputed rent for home owners. Thus, while large portion of housing
expenditure for non-home owners is rent payment, for home owners it is mostly repair and maintenance costs,
For this reason, home owners’ housing shares are substantially less than those of non-home owners. To cope
with this problem we made an adjustment for imputed rent for home owners from the figures reported in
NSFIE. Namely, we use imputed rent for prefecture in each wave, and home ownership ratio in each age
group to construct housing expenditure’. We defined housing expenditure by the following;:

Housing = “Housing” in NSFIE + Imputed rent x Subgroup’s Home ownership ratio

Total expenditure, which corresponds to “income” in standard microeconomic theory, is defined as the sum of
expenditures on 11 commodity groups, in which housing includes imputed rent for home owners.

2.4 Prices

The data source for prices is the National Survey of Consumer Prices (NSCP). NSCP is conducted every 5
years, but timing of the survey is not the same as NSFIE. There is 2-year difference between the two surveys.
We use 1982, 87, 92, 97, and 2002 NSCP data, and interpolate’ them to create regional price data
corresponding to NSFIE. In this manner, it is possible to construct price indexes of 11 commeodity groups that
vary by 47 ‘prefeclu'es and by 5 waves, We construct NSFIE survey years’ price indexes by the following
formula (*)°.

Price of commodity i, in region j and year t = CPI;(1995=100) x NSCP Regional Difference Index R; (*)
where subscript 1,, and t stand for commodity group 1, region j, and time t, respectively.

Also, price indexes for above-mentioned reclassified groups, 1) Food, 7) Transportation, 8) Communication,
10) Leisure, should be recalculated using the results from (*). We used the following relationship (**) in
obtaining prices for Food (Pg) and Leisure (Py,)

Pty =PeWe + PaWy
Ph- = P.,Wh., T P;.Wh (“)

Here we omit subscripts for region, and year. P represents regional prices, and w is expenditure share,
Subscripts are for the following items. fd: food including eating out, co: eating out, ei : food excluding eating
out, Is*: leisure including eating out, Is: leisure excluding eating out. It follows that w,, (wg) is the share of
“eating out (excluding eating out)’ in “food” in the 10-large group classification (Watwe=1). Similarly,
Wiseo(Wy,) is the share of “eating out (excluding eating out)” in “Leisure” in 11-large group classification

* NSFIE gives single imputed rent figure for each prefecture in a given wave, So we use the same imputed
rent for all age groups. Proportions of home owners vary by age, prefecture, and wave.

* In case of 2002 NSCP, we extrapolate them to obtain 2004 price data,

¢ The formula yields two price indexes, depending on interpolation made by CPIj is “forward” or “backward.”
We use average of two figures in NSFIE survey years.

-2
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(Wi FWiseo=1).

For transportation, middle-classification price indexes for “public transportation™ and “automobile related
expenditures” are used in calculaiing (*) and then we constructed weighted average by using expenditure
shares. Middle-classification figures are available for communication, so we can use (*) to obtain the price
index for communication.

3. Change in Expenditure Shares

It is natural to assume that ones consumption behavior change as he/she ages. For example, share of education
1s low for family with infants, but it increases as kids grow, and it will go down after kids become independent
and leave family. Also, people in, their 30's in 1985 may not have the same taste as 30's in 2005. We examine
taste variation due to age, generation, and timing of survey, by looking at parameter estimates of demand
systems. We call these three effects as Age effects, Cohort effects and Wave effects.

Age effects represent taste change due to family head's age. As people age their consumption behavior
changes with their life stage. Cohort effects reflect change in life style due to difference in generation. For
example, tastes of post WW-II baby boomers are certainly different from those born afler 1970’s. Those belong
to the later generation, tend to marry at older age, tend to have fewer children, and for them marriage rate is
lower. Also, kinship in younger generation is getting weaker and they have stronger attachment to nuclear
family. Wave effects represent factors specific to the survey year, such as business cycle and other macro
economic shocks, In fact, Japanese economy is said to have 4 phases in the sample period. Early 1980’s was
a stable growth period, 85 to 89 was so called “Bubble economy” era, 90 to 2000 was called “lost decade”, and
after 2000 may be tentatively called recovery period. These macro economic factors should have effects on
family expenditures.

We visualize changes in consumption patterns in Fig.1 by showing shift of expenditure shares. Fig.1 has 11
sub-figures that corresponding to 11 expenditure group. The horizontal axis is age (AGE) and vertical axis is
share (W). Each sub-figures have 2 representations, a and b. The points on both a and b show identical
data’, but connecting lines are different. In a, points are connected for those belong to the same wave. Inb,
points are connected for the pomts belonging to the same (pseudo) cohort. There are 8 pseudo cohorts grouped
by 5-year bracket and denoted by A~H. They are, household head was born A: after 1960, B: between 1955~59,
C: 1950~54, D: 1945~49, E: 194044, F: 1935~39, G: 1930~34, and H: 1925~29.

Age effects can be seen by the shape of curves in Fig.1.*-a and Fig.1.*-b (* = 1,.,11). Wave effects are found
by shift of curves in Fig.1.*-a, and Cohort effects can be captured by shift of curves in Fig.1.*-b. We look at
shifting patterns of shares and discuss some notable patterns for individual expenditure groups.

Movement of food shares show presence of all three effects, age, wave, and cohort effects. In Fig.1.1-a
curves shift downward with time which indicate improvement in standard of living (wave effect). Also,
Fig.1.1-b shows that curves move down for younger cohorts (cohort effect), and the age profiles are such that it
starts out higher for 20’s and steadily goes down by age and it go up a little at age over 60 (age effect).

For housing (HS) wave effects are observed in Fig.1.2-a. On the other hand, age profiles of curves in
Fig.1.2-a, and Fig, 1.2-b show presence of age effects, but in Fig.1.2-b curves do not shift much by cohort, thus
cohort effects are weak.

Fuel and Lights (EG) does not show presence of three effects.

Fumniture (Fn) and clothes (Cl) show similar patterns. They go down slightly with age (age effects), and
between generations they tend to shift down for younger cohorts (cohort effects). Younger people tend to be
more interested in fashion and clothes, and spend more money on fumiture and electric products, but such
tendency recedes with age,

For medical care (Md) we cannot observe wave and cohort effects but age effects exists. Fig.1.6-b shows that

the shares of Md start rising at age 55-60. Higher share at younger age may be attributed to medical expense
for infants.

7 To be precise, data points not belonging to cohorts A to H are excluded in Fig 1.*-b, but they are in Figl.*-a.

B
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Transportation shows clear age effects. Shares peak at late 20’s and go down gradually with age. Also, 2004
shares are higher than other waves.

Communication (Cm) appears to have all three effects. Fig.1.8-a shows that the curves stay close to each
other until 1994 but they move up in 99 and 2004 for younger cohorts, These are due to widespread use of
internet and cellular phone in recent years and resulting growth in expenditures. As expected, increase in
shares is lugher for younger cohorts (Fig.1.8-b).

Leisure (Ls), education (Ed) , and other expenditures (Ot) show clear age effects. Also, in LS and Ot neither
cohort effects nor wave effects are observed.

Leisure (Ls) has two peaks in 30~35 and 60~70. Peak in 60-70 is reflection of strong demand for travel and
recreation by the post retirement generation. People in these age groups have both money and time. Decline
in 35~55 is attributed to the fact that households heads being too busy in their work places, and so have no time
for leisure.

Education (Ed) shows age effects which move like a slightly distorted mirror image of leisure, Age profiles
have peak values 6% to 8% at age 40 to 50, and go down sharply to 1%~2% in late 50°. We note that despite
steady decline of Japanese birth rate and number of children per family, shares are increasing around peak age
in recent years (Fig. 1. 10-a). After age 55 and over, both cohort effects and wave effects disappear.

Other expenditures (Ot) show distinet age profile, and variations by age are large. Shares stay around 20%
until early 40’s but jump up 30% in 50’s then go down to 20% in 60 and over. Ot includes social expenditures,
such as ceremonial expenses, remittance, such as money sent to the family members not living together, and
other miscellaneous expenditures”.

4. Model

4.1 Basic AIDS

The basic model employed in this study is Almost Ideal demand system by Deaton and Muellbauer (1980).
The outline of the model is given below. The log cost function in Al demand system is,

Ine(p,u) = ato + Zioulnp, + 112 ZEyylnpilnp, + upollp™ 0]
where, p is the price vector, subseripts 1,j represent ith and jth good respectably, pi’s are individual prices, and u
is the utility level which takes value between 0 (subsistence) and 1(bliss). o is the log subsistence expenditure,
and [, 1s the log expenditure at the bliss, when all the prices are normalized at one.

Partial differentiation of (1) by log prices will yield share equations in (2).

wi = oy +Zyyinp; + Byln(Y/P) @
where, w;: expenditure share of the ith good, Y is the total expenditure, and P is the price index given by,
InP = g + Sislnpy + (V2)EEplnpidnp, @

From equation (1) we can see P is the minimum expenditure to achieve subsistence. Expenditure (or income)
clasticity is given by E;=1 + /W,

In order for the system to be consistent with the demand theory, there are the following restrictions.
@) Lig =1, P =0, Ly; =0 (Additivity)
Expenditure shares add up to 1 for any prices and expenditure level.

¥ Average shares within Ot are 21% (social expenses), 32% (remittance) and 47%(other). Other expense in
Ot includes, hair cut, hair care, cigarettes, elc.
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@  Zy=0 (Homogeneity)

Share equation is homogeneous of degree zero in prices and total expenditure.
(CORNES "t (Symmetry)

This condition assures symmetry of the Hicks substitution matrix’.

It is a common and very popular practice to estimate the system by replacing P by the Stone price index
given by (4),

inP* = Ewlnp, @)

Then the unrestricted version of the system can be estimated by equation by equation OLS. This approach is
called LAIDS. It 1s needless to say that it is desirable to estimate the system by full non-linear fashion, and use
the results obtained by nonlinear estimation for welfare analyses. Because parameters obtained from the
LAIDS cannot be interpreted as the parameters of expenditure function and so the connection between LAIDS
and indirect utility function is unclear'’. In this study we estimate the full nonlinear system.

4.2 Household Equivalence Scale

In order 1o incorporate household size into the basic model, we go back to the expenditure function. We
denote household size by n. An obvious and the simplest way to introduce household size is to replace Y by per
capita expenditure, Y/n in (1)

W= o+ Sy, + Bin(Y/P) ®
A more general version of (5) is

Wi = o + Syylnp, + Bn(Yin'P) ©)

The parameter 3 is called equivalence elasticity and represents the degree of economy of scale. & should be
between 0 and 1. if 8=1 there is no economy of scale, and only the per capita expenditure matters for family
members’ welfare, and if 8 = 0, only the total family expenditure matters regardless of family size. Thus Y/n® is
interpreted as real income adjusted to family size. What would be the value of 87 Sure enough & can’t be
zero, and it is unlikely to be one, Common practice is to assume 8 = 0.50~0.72 and it is widely used in many
governmental and intenational agency’s (such as OECD) reports in evaluating real income level and
constructing inequality measures.'" In this study we try to obtain 8's through estimation of demand system.

With a little abuse of notation, one of the candidates for log cost (or expenditure) function which yield share
equation in (6) is (7).

Ine(p,un) = o + Xoylnp; + 172 Liiygbnpidnp; + upol lip® + 5lm )

where e(p,u;n) is the expenditure function of a family with household size n, and u should be interpreted as the
average utility level of the family members. N

(7) has very appealing feature as money metric utility function. Moving &/im to the left hand side of (7),
Ine(p,u;n) — G/nn is a monotonic transformation of u, and may be interpreted as the log of real income, This
hope, however, had been convincingly shattered by Pollak and Wales (1978). Deaton (1997) gives
comprehensive summary and demonstrated that there are other candidates for the expenditure functions that
yield the identical share equations as (6) “, and emphasized that “we cannot infer welfare from behavior”.
However, backward reasoning is possible. If we are employing Y/n® in measuring family welfare, the

? See Deaton and Muellbauer (1980) for the Hicks substitution matrix and negativity condition.

19" See Chen (1998).

" Alternative approach is to define real per capita income as Y/(n), and assign ¢(1) = 1, $(2) = (1) + ds, ¢(3)
= §(2) + dy, etc., increments d;’s are less than 1 and decreasing in j. See OECD (2008).

12 See Deaton (1997) chapter 4, in particular pp.268-269,
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demand system consistent with such assumption 1s (6) and it is worth estimating them.
Share equation in (6) is rewritlen as
w; = o + Zyydnpy + Bin(Y/ P) - Bidlm ®
For estimation purpose we rewrite the share equation in (8) by adding disturbance term g,
W, = & + vyl + Biln(Y/ P) — Pl +e; ©

where &'s have zero expectation E(e)) = 0, are independent across samples, and Var(e)) = o, and Cov(s;6;) =
ay. (1#]).

4.3 Estimation

Nonlinear estimation of (9) with P defined in (3) will yield household equivalence scale estimate, along with
other parameters. Note that there is an additional restriction in (9). That is, coefficient vector B = (By,B2,..Bn)’
on real expenditure term /n(Y/ P) and those on family size /i are proportional, and have opposite sign. We call
it proportionality condition.

For estimation purpose, we regroup 12 age groups in the original NSFIE to 5 groups. These 5 groups are,
group 1) family head is in 20's, 2) in 30's, 3) in 40's, 4) in 50's, 5) 60's"™. We assume that families in each of
these groups have the same taste within the same wave. We estimate 25 systems (5 age groups times 5 waves)
by allowing for taste variation by age and wave. The typical sample size in each group is 94 (47 prefectures x
2 age groups in the original NSFIE) .  Thus, typically we have 940 data points lo estimate 76 parameters".

We estimate (3) and (9) with three restrictions (homogeneity, symmetry, and proportionality). Also, we
estimated the system without proportionality restriction. That is, the coefficients on /rm are not restricted to
be proportional to §’s. In both cases the systems are estimated by the maximum likelthood with normality

assumption.
5. Estimation Results

We examine taste changes due to three factors, age, generation, and wave. As mentioned earlier, we estimated
25 sets of demand systems using data obtained from 5 age groups over 5 waves. Taste change can occur in the
form of shifts in o, B, vy, and &, In order to get an intuition on how tastes change, however, we focus our
attention mainly on [} values which capture response of expenditures to income change.

5.1 Shift of p's

Table 1 reports estimates and their standard errors of 3's. Brown (blue) shaded figure indicates that the
coefficient is significantly positive (negative) at the 2.5% significance level. As mentioned earlier, positive
(negative) B indicates that the corresponding category is luxury (necessary) good. To get a good glimpse of
how they change with age and wave, it is more informative to see the graphs that show shift of B’s for 11
expenditure categories.

Fig.2 shows estimate of fi’s for each expenditure group. Honizontal axis is age and vertical axis is point
estimates of ['s, Waves are indicated by separate colors, and estimates obtained in the same wave are
connected by solid line. So there are five lines in each sub-figure. If these five lines are horizontal and stay
close, we may interpret that the taste change (in the form of shift in ) did not take place for that expenditure

group.
Expenditure groups that did not show notable taste change are Eg, Cl, Md, and Cm and their f§ values are

¥ We excluded age groups over 70 from estimation.

" Actual sample size vary due to missing values. .

15 There are 11 shares for each sample, of which one of 11 is determined if other 10 shares are given. Thus the
number of data points on the LHS is 94x10 = 940. The number of parameters is 76 = 10 a's + 10 f’s + 55
¥4's (with symmetry and adding up restriction) + 1 (8).
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