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Recent literature indicates a considerable interest in
pur sui ng possi bl e rel ati onshi ps between areal fertility and a
nunber of soci o-econonic iNndicators (called sinply "indicators™"
hereafter) of an area. For international data, Wintraub (1962),
Adel man (1963), Russett (1964), Hoer (1966), and Fri edl ander and
Silver (1967) have tried to est: Ablish such rel ati onshi ps appl yi ng
regressi on anal ysis techni que; the United Nations (1963) has pre-
sented sinple correlation coefficients between the gross reproduc-
tion rate and certain indicators for a | arge nunber of countries;
Adel man and Morris (1966), enploying the techni que of factor
anal ysi s, have studied the interdependence between the nationa
crude birth rate and various indicators.

Unfortunately, these nultivariate approaches for the
study of international fertility differentials are based ONnvery
het er ogeneous sanpl es, and data of wvarying degree of reliability.
Phillips et al. (1969) suggested that "a nore honbgeneous sanple
of observations within a country is a nore propitious begi nning
for an interpretation of the relationship between birth rates and
economi c variables". In fact, Friedl ander and Silver discovered
that such correl ati ons, which appeared to he | arge when all nations
of different | evels of devel opnent were consi dered together,
tended to becone small and neani ngl ess within the nations of the

sane | evel of devel opnent. The United Nations study al so indicated



contradictory correlations with the sanme soci o-econom ¢ character-
istics, depending on the country's level of fertility. Heer sug-
gested that "further research on small areas within nations my
serve to test"” the relationship between econonic devel oprent and
fertility.

There have been, of course, attenpts to relate fertility
to the indicators of areas within the U S. For the Puerto Rican
conmonweal t h, Mascisco (1965) used zero-order correlation coeffi-
cients to describe the level of association between municipio
fertility and 20 variables. In the Hat haway- Beegl e- Bryant 1960
Census Monograph (1969), national and regional fertilities are
related to other characteristics of the popul ati on by regression
t echni ques and ot her procedures. Heer and Boynton (1970) recently
presented a multiple regression of country fertility on eight
i ndicators. A recent publication of the American Public Health
Associ ation (Kiser, Gabill and Canpbell, 1968) indicated high
correl ations of county fertility with socio- economicindicators
but warned that a high correlation "does not mean that sinmlar
hi gh correlation would al so be found fromdata for individua
counties." On the other hand, Phillips et al, used the data of
177 econonmic areas in 17 states fromthe 1940 cenpus to conduct a
regression analysis of fertility on eight indicators.

The areal association of fertility with indicatorsin
smal | honbgeneous segments' within a given urban community appears
1 ) .

The need for hompgeneity, as to race, education, occupa-

tion, incone, etc., is in order to separate out one conparison
factor at a tinme.



to be a research area requiring more expl oration. The early reports
of Thompson and Ruth (1939), using 1930 census data, indicated
that the differentials in the ratios of children to wonmen between
census tracts were rather closely related to certain social and
econonmi ¢ factors, when exanmining zero and first order correlation
coefficients. Hashm (1964) also studied the variation of fertility
wi t hi n Chi cago usi ng 1950 census data and enpl oyi ng correl ati ona
analysis. Ile was surprised to find a strong positive correl ation
with incone, He asserted that probably 80 to 85 percent of fer-
tility variation between the vari ous nei ghborhoods of any city
woul d be accounted for by such factors as income, education, fenal e
| abor-force participation, and col or conposition. However, Burgess
and Boguestated in the introductory note to Hashm's article that
"we nust await the results of additional research for other pl aces
and tinmes to learn whether th is Larnal). approach is capabl e of
detecting rel ationships that are gl ossed over by the nore conven-
tional 'aggr. egat i ve' appr oach, or whether the multiple regression
met hod can | ead us astray" because of its limtations.

In this paper efforts have been nade to uncover possible
rel ati onshi ps between areal fertility and a | arge number of soci o-
econom c indicators within a well-defined urban cormunity, using
recent data. Both regression and factor anal yses have been em
pl oyed in order to neasure the dependency of fertility on indicators
and the interdependency anong all thevariables involved. The data
studi ed here are for the 1960 census tracts of Honol ulu, Hawaii
The data have been exani ned separately by | evel of urban gradation

and type of fertility nmeasurenent.



Dat a and Met hods

The bul k of the study naterial was taken fromthe 1960
census report for the census tracts of the Honol ulu Standard
Metropolitan Statistical Area (SMSA) (U.S. Bureau of the Census,
1962). Supplenentary informati on was provided by the Hawaii State
Depart nent of Pl anning and Economi c Devel opnent (1961, 1963) and
the Hawaii State Departnment of Health (1966). The census tracts
were grouped into three categories according to the adm nistrative
boundari es of the island of OGahu: the entire SMSA, Honolulu City
proper, and the central town of Honolulu. (It is realized that the
outer areas are inclusive of inner areas. Chiefly because of the
snal | ness of the sanple, this approach was taken rather than
separating out three nutally exclusive areas.)

Qut of a total of 113 census tracts in the island of
Gahu, which forms the Honolulu SMSA, 80 tracts were selected in
order to restrict the study naterial to "ordinary" residentia
areas. Tracts falling into any of the following arbitrary cate-
gories were excluded fromthe study:2

Tracts having (1) less than 2 persons as the

aver age popul ati on per household, (2) npore than

20 percent of the total popul ation as unrel ated

i ndi viduals in the house, (3) less than 1,000

persons as its total. population, (4) nore than

10 percent of its population in group quarters,

and (5) 80 percent or nore of its male |abor
force in the mlitary force.

2Although perhaps arbitrary, the choice was generally
desi gned to exclude tracts where, for instance, npbst of the pope
lation were resident in the State nental Hospital or in prison
whi ch woul d have the effect of biasing the fertility figures.



The majority of tracts elimnated net two or nore of the
above criteria simultaneously; out of a total of 33 tracts elim-
nated, 14 were deleted by a single criterion only. Criterion (1)
alone elimnated none, (2) elimnated 4 tracts, (3) 1 tract, (4)

5 tracts, and (5) 5 tracts. In the City proper, 56 tracts were in-
cluded out of a total of 72 and in the central town 39 out of 50.
In addition, crews of vessels were excluded fromthe anal ysis.

Qut of a total population of 500,409 in the entire SMSA, 385, 485
or 77 percent lived in the 80 selected census tracts. For both
the City proper and central town, the sel ected popul ati ons nmade up
85 percent of the total.

For indicators of the fertility level, three indices
were cal cul ated for each tract; (1) child-wonman rati o--the nunber
of children under 5 years of age per 1,000 wonen of 15-44 years of
age (CWR), (2) child-ever-marri ed-wonan rati o--the nunber of
children under 5 years of age per 1,000 ever narried wonen of
14- 44 years of age (CMAR), and (3) general fertility rate--the
nunber of live births per 1,000 wonen of 15-44 years of life in
1960 (GFR). The data for the calculation of CUR and C MAR were
entirely obtained fromthe official census tract report, while
those for GFR came fromtwo different sources; Hawaii State Depart-
ment of Health (nunerator) and U S. Bureau of the Census
(denominator). In this paper the term (five-year) cunul ative
fertility is frequently used as the surrogate for CAR and CWR

and the current fertility for GFR



The follow ng 23 indices were chosen as the soci o-economni c
i ndicators for the census tracts, plus 2 additional variables for
the City and central town. Al these indicators were neasured as
of the 1960 census date, unless otherw se indicated. Definitions
not specified foll ow those of the census. Denobgraphic vari abl es
which have direct relations with fertility, such as wonen by age
and narital status, were intentionally excluded.

Denogr aphi ¢ | ndi cat ors:

(1) Proportion of whites (WTITE)

(2) Proportion of Japanese (JAPAN)

(3) Proportion of Chinese (CH N)

(4) Proportion of Filipinos (FILIP)

(5) Proportion of Hawaii ans and part-Hawai i ans ( HAWN)

(6) Proportion of persons of foreign stocks (FORST)

(7) Proportion of the foreign born (FORBO

(8) 3-year fetal and infant deaths per 1,000 |ive
births, 1960-62 (MORT)

Soci al and Housi ng | ndi cators:

(9) Median school years conpl eted (EDUC)

(10) Median family incone in 1959 (I NCOM

(11) Proportion of housing units occupied by the
owner ( ONNER)

(12) Proportion of housing units deteriorating or
di | api dated (S1T13ST)

(13) Proportion of housing units w thout or sharing
bat hr oom ( BATH)

(14) Proportion of housing units with nore than 1
person per room anong occupi ed units ( CROAD)

(15) Median nunber of roons per housing unit (S|ZE)

M gration Vari abl es:

(16) Proportion of persons living in 1960 in the sane
residence as in 1955 (MOEL 1)

(17) Proporti on of persons living outside Honol ulu
SMBA in 1955 (NCEL 2)



Econom ¢ Activity Indicators:

(18) Proportion of civilian nales in |abor force (MLF)

(19) Proportion of females in | abor force (FLF)

(20) Proportion of nales enployed in occupation groups

| and I T (MOCP)

(21) Proportion of fenmal es enployed in occupation

groups | andi T ( POOP)

(22) Proportion of civilian males unenpl oyed ( MEMP)

(23) Proportion of fenales unenpl oyed (FEMP)

The additional indicators for the City and central town:

(24) Proportion of housing units w thout autonobile

(AUTO)
(25) Popul ation density per acre (DENS)
In an Appendi x individual tracts are |isted together with their
pl ace names, fertility indices, and |evels of selected indicators.
Maps showi ng high and low fertility areas also included in the
Appendi x.

Only linear rel ationships between the indicators and
fertility were assunmed; no transfornations of indicators were
consi dered. For the selection of the "best regression equation”
the stepwi se multiple regression procedure was applied for each of
the 9 sanples conposed of the three. areas and the three fertility
i ndi ces. For factor analysis® five factors were orthogonal |y
rotated to obtain a varimax solution, as an exam nation of the un-

rotated factor matrices revealed that in all 9 sanples there were

five factors whose eigenval ues were greater than unity. (However,

3For a detailed treatnent of factor analysis, see
H H Harman, Mydern Factor Analysis ._rev. ed, (Univ. of Chicago
Press, 1967) and L.L. Thurston, Multiple Factor Analysis (Univ. of
Chi cago Press, 1961). The recent publication by RJ. Runmel,

Appj * Factor Analysis(Northwestern [Jniv. Press, 1970), enphasizes
aspects of application,




in the City proper the sixth factor has the eigenval ue of an order
of 1.1). The University of California Bi onmedi cal Conputer Prograns

were enpl oyed for both regression and factor anal yses.

The frequency distribution of each fertility index is
shown in Figure 1, and neans and intercorrel ati ons of these indices
are given in Table 1. As one m ght expect, the general level is
much hi gher for the SMSA than for the other two areas. However,
the difference is small between the entire city and the centra
city. Especially in the case of the current fertility, the fringe
part of the city presents a slightly | ower nean val ue (unwei ght ed,
115.1 vs. 112.5).

Whi |l e correl ati ons between chil d-woman ratio and chil d-
ever-nmarri ed-wonan ratio are very high (over .90), those between
the general fertility rate and other fertility indices are | ow,
especially in the central town, the correlation with the child-
ever-narri ed-wonan rati o being as |low as .36. Whether this | ow
correlation is due to the discrepancy in sources between CAR and
CMAR on one hand and GFR on the other, or due to rapid changes of
fertility in the urban center even in a short period of five years
cannot be determ ned here. ‘ Further, GFR of census tract is an
annual rate, being necessarily based on a relatively small nunber

of births. (In the central town the average nunber of births per

See Page 5 for the sources of these indices.



41

20

15

10

FIGURE 1. Distribution of Census Tract Ferti

lity

by Urban Gradati on, Honol ulu, 1960.

Honol ul u SMSA

Honolulu Gty

Central Honol ulu

A C Nnu-sCO) < N- to imcn —+ar nLtm N cri

-1l mUnN N o;

Chi | d- Woman Child Ever-nmarried General Fertility

Ratio Wman Ratio

Rat e

S



TABLE 1
Means, Standard Devi ations and Intercorrel ations

of Fertility Indices of Census Tracts, Honolulu, 1960

SVBA aTy CENTRAL

CWR* CMAR* * GR + CQWR* CMAR* * GFR+ CWR* CMAR* * GFR+
AR 1.00 1.00 1.00
CMAR .91 1.00 .90 1.00 .93 1.00
GFERT .72 . 60 1.00 .60 .49 1.00 . 56 .36 1.00
Mean 584. 8 823. 8 129.0 519.6 770.5 112.5 495. 3 759. 8 115.1
St Dev. 165. 7 166. 1 46. 2 138, 7 153. 6 33.4 123. 4 153. 6 31.7
CVR* Number of children under 5 years of age per 1,000 wormen of 15-44 years of age
CMAR* * Nunber of children under 5 years of age per 1,000 even married wonen of 14-44 years of age

GFR"Nunber of Live births per 1,000 wonen of 15-44 years of age

A Unwei ght ed



census tract in 1960 was about 121.) Thus, GFR is subjected to
greater random variation than either CAR or CMAR. I n general, the
variability of fertility tends tobecomegreater, as the area
under anal Ysis includes nore and nore of the island.

The sinple correlation coefficients of fertility with the
i ndi cators are shown in Table 2 together with their nean val ues.
These correl ation coefficients appear to agree with genera
expect ati ons. However, the follow ng are noteworthy: the negative
correlation with the proportion of whites is noticeable only in
the i nner urban part; fetal and infant nortality, proportions of
the foreign born, substandard housi ng and bat h-room conditions are
not "meani ngfully" correlated with fertility; house size is nega-
tively related only with the current fertility; newcorners to the
i sl ands show conflicting pictures depending on the area and on the
fertility indices; and in the central town femal e unenpl oynent is
not associated with the five-year cumulative fertility (CAR and

CM/R) .

Regression Anal ysi s

As nmentioned earlier, multiple linear regression was
cal cul ated by a stepwise procedure for each of the fertility in-
dices on the 25 indicators in the city and central town, and on
the 23 indicators in the SM5A, to determ ne which conbi nati on of

these indicators was nost highly related with the fertility. The
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TABLE 2
Mean Level s of Soci o-economc Indicators
of Census racts and Their Correlations Wth Fertility Indices

Honol ul u, 1960
Soci 0- econoni ¢ CENTRAL cTY SMBA
| ndi cat or VBan Corr. Coef. Wth Mean Corr. Coef. Wth Vean Corr. Coef. it

CWR CKWR GFF.RT CWR CMWR CEERT CWR CNWR CFERT
1. WRITE (X 19.0 -.40 -.39 -.25 22.5 -.16 -.30 -. 27 25. 8 .12 -.10 .08
2. JAPAN (M) 43.3 -.26 -.35 -.12 40.4 -.33 -.30 -.13 36.1 -.51 -.43 -.35
3. CHN (7) 11.9 | -.42 -.30 -.20 11.0 | -.49 -.39 -.28 8.8 | -.59 -.52 -.45
4. FILIP (% 6.8 .70 .73 .46 6.8 .60 .71 .55 9.2 .43 .58 .40
5. RAWN (% 15.8 . 62 . 65 .32 15.8 .48 . 62 .28 16. 6 . 46 .58 .25
6, FORST (% 43.9 | -.12 -.08 -.01 41.7 | -.33 -, 17 -.03 39.6 | -.47 -.27 -.28
7."FORi 30 (!) 10.9 .22 .30 11 10.1 .00 .20 17 9.8 | -.17 .06 -.05
8. MART (/10003) 72.0 | -.16 -.15 -.21 73.5 | -.03 -.10 -.10 76.0 .04 -.05 . 03
9. EDUC (Yr) 11.2 | -.64 -. 69 -.33 11.3 | -.48 -.65 -.43 11.2 | -.37 -. 61 -.32
0. INCOM (8) 7496 | -.59 -.51 -.65 7749 | -.59 -.59 -. 72 7383 | -.60 -.64 -. 64
1. OMER (% 39.0 | -.35 -.25 -.57 45.6 | -.29 -.28 -.58 45.9 | -.20 -.28 -.38
2. SUBST (7) 24. 4 J11 .18 12 21.0 .01 .16 .22 21.9 .04 .24 .14
3. BATH (1.) 8.6 .13 .18 .13 7.0 .02 .15 .18 8.4 .10 , 28 .20
4, CROND (7. 28.7 .80 74 .62 28.1 .63 .73 .61 29.0 .57 .71 .49
5 SIZE 4.2 | -.05 09 -. 45 4.4 | -.04 -.01 -.50 4.5 | -.03 -.03 -.30
6. NOISL 1 (¥) 405 | -.08 .09 -.44 46.7 | --.29 -.04 -.27 43.8 | -.40 -.13 -.37
7. MOBL 2 (X 12.8 -.33 -.45 .19 14.0 .16 -.10 . 26 16.6 .34 .05 .43
B. r-lLF (7) 78.2 | -.31 -.49 14 78.0 | -.28 -.42 -, 02 78.3 | -.15 -.32 -.03
9. FLF (;) 47.0 | -.71 -.76 -.14 44,9 | -.68 -.66 -.19 41.9 | -.77 -.73 -.52
0. MXCP (7) 24.8 | -.65 -. 60 -.54 26,3 | -.56 -.62 -.61 24.6 | -.50 -. 60 -.52
1. FOCP (7) 21.1 | -.46 -.34 -. 40 21.3 | -.44 -. 42 -, 48 20.7 | -.37 -.38 -.40
2. nEriP (X) 2.5 44 .46 .40 2.4 .38 .51 .46 2,8 .48 .59 .46
3. FEtP (7) 4.4 .07 -.00 .44 4.2 .32 .24 .53 5.3 .58 .48 . 66
4. AUTO (X) 20. 4 .48 .48 .45 16.5 .22 .36 .40 -
,5. DENS 23.6 .43 42 47 19.6 .22 .32 41




summary result is given in Table 3. The critical F-value for both
inclusion in, and deletion from the regression equation was set
at 4.0 to approximate the value at the | evel of significance

5
a = 0.05

Wth this procedure, as many as 7 indicators are entered
into the equations for the cunulative fertility of SMSA, but nuch
smal | er nunbers are in general entered for fertility indices of
the inner urban area. Wiile both in CAR and CMAR, 80 to 90 percent
of the fertility variati ons between the census tracts is expl ai ned
by the regression equations, in GFRonly a little nore than 60
percent of the variation is accounted for. It should be noted
that the indicators included vary greatly, depending on the type
of fertility measurenment (whether child-wonman ratio, general fer-
tility rate, or child-married wonan ratio is used), and al so on
urban gradation (which area is anal yzed).

Consi dering all nine equations together, fifteen indi ca-
tors appear at |east once at the 5 percent |evel of significance.
(However, four indicators, MORT, OAMNER, SUBST and FOOPSappear
only once.) Anpbng them | NCOM (negatively correlated) is the nost

frequently encountered indicator appearing five times with P = 0.00L.

SAl t hough the appropriate F-distribution percentage points
can be enpl oyed at each stage of entry and deletion of a variabl e,
it is sinpler choose fixed critical values that do not depend on
t he changi ng degrees of freedom For details, see standard text-
books, for instance, HR Draper and H. Snith, Applied Regression
Anal ysis (John Wl ey, 1966).

 See Page 6 for a reni nder of these, and the foll ow ng,
indicators.
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TABLE 3. Multiple Regression Coefficients of Socioeconom c |Indicators of Census Tracts
Entered to the Regression Equations by the Stepw se Procedure Treating Fertility as

I ndependent Vari abl e, Honol ulu, 1960
Ar ea Central Gty SMBA

Fertility CWR. CMWRb CET CWRe CMWR GFERT CWR CleRd CFCRT

Const ant 702. 85 91. 60 275. 04 1151, 19 1259. 99 226.1.5 1541. 65 859. 34 182. 79
I ndi cators
VH TE -4, 17*** -4, 43*** -3.78 ¢ --3. 47 1, 38***
JAPAN -2.92%*x* -3.37** -0. 65** -5.56***4
CH N 1. 36* -3, 80*
FILIP 6. 91*** 6. 17***
FORST -4, 95** -1.98** -11. 24*** -3.81* -9, 73***
MORT
1 1CCM -0. 14** -0. 30*** -0, 1*** -0.22%** . 0.30%** -0.07*
OWNER -2.89**
SUI3ST -1.11**
CRtwD 9.10*** 12.38*** 6.66* ** 5.56* **
SI ZE 131, 61*** 58. 31*** 90.i.4***
MVORLI -3.08*** -2.24%*%* -1, 23+
I LE -5, 34*** -6.28*** -5, 93**n:
FOCP _1.29*
FEMP 3.08*** 3,9*
Over-mll F 64. 04 56. 59 14. 65 63. 28 50.5:1 4176 83, 75 79. 89 28, 82

R2 . 846 . 869 .633 . 886 . 835 ,612 . 891 . 886 . 661

* P<0.05
A* P<0.01
*** P<0, 001
a) In all sanples, P<0.001

b) FLF was renoved as Sl ZE entered

C) | NCOM was renoved as MOBL1 entered;

MOCP was renoved as FILIP entered

FLF was renoved as S| ZE entered

d) FLF was renpved as 1HCOM ent ered

afterwards | NCOM re-entered as MOCP was renpved




Housing concli.tions (CROWD and SlI11:) r:md degree of female labor--
force participation (TILE) are also strongly and Free .iontly r.e.,ated,
the former positively and. the la.Cter. n.egat:i.vel YOf course it: is
recognized that vani alD)les, like CROWD and FLF do Dave bui I t-in
biases; recent cli:i_ldb.irCh can causo h iglt CROWI and low ILIN, fn
the outer urban area, the tracts with less nobil e people tend to
show | oner CWR. Anong the ethnic indicators, contrary to the Sit-
uation of the zero-order correlation, WH TE presents a strong neg-
alive association (with exception of GFR) when the outer areas are
i ncl uded. The negative relation of JAPAN is generally limted to
the marital fertility (CMWR). On the other hand, FI.LIP is posi-
tive.ly correlated with CAR when the outer area is included. The
proportion of the foreign stock generally presents strong negative
associ ati ons.

When each of the fertility indices is considered sepa-
rately, an appreciable degree of consistency is noted for the
equations of CAR in the two outer areas; WH TE, FILIP, FORST,

I NCOM and MOBI. 1 all comonly showi ng strong correlations (only
the sign of FILIP is positive). Anong these, the proportion of
foreign stock bears a strong relationship with CAR in all three
areas. In addition, the female |l abor force participation is
strongly related with fertility.

When considering CNVWR al so, as the two outer areas are
included, there is a simlarity in the structure of the equations.

JAPAN and CROWD are strongly correlated in all areas, 'There are
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only two additional indicators (SIZE and WH TE) whi ch have estab-
lished significant relationships with fertility in nmore than one
urban area.

The indicators selected are nost dissinmilar when rel ated
with GFR, though | NCOM appears in all three areas. |In general
relatively fewer indicators are correlated with GFR, especially in
the City proper. Interestingly, nany of them such as FEMP, FOCP
and MORT, are not observable in the equations of other fertility

i ndi ces.

Factor Analysis

Separating out each fertility index fromthe entire
domai n of variables, the matrices of orthogonally rotated axes to
gi ve varimax solutions are shown in Tables 4, 5 and 6. The factor
loading is the correlation coefficient between the variable and
the common factor extracted. The square of the |oading, therefore,
shows the portion of the variation of the variable which is
"expl ai ned" by the factor. The sum of the square of the | oadings
of a variable (h?--comunality) indicates the proportion of the
variation of the variables "explained" by all the comobn factors
taken toget her.

As seen fromthese tables, the latent structure of the
five common factors accounts for a high percentage of fertility
variation between census tracts ranging from 62 percent (GFR of
the central town) to 88 percent (CWR of SMSA). These val ues are
remarkably in agreement with the square of the nmultiple correlation

coefficients (R?) in the regression analysis.
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TABLE 4

Rot ated Factor Matrices of Child-Wnen Ratio and
Soci o-econom ¢ | ndi cators of Census Tracts,

by Gradation of Urbanization

Honol ul u, 1960
CENTIRAL aTy SVHA
V raabl c
F1 F2 F3, Fa F5 h2 F1 F2 F3 F4 F5 h2 F1 F2 F3 F4 F5 h2

CWR -.74 | -.02 -.35 .00 -.41| .842 | -.77 .38 .21 -.13 .20 .842|-.59 -.44 -.43 .39 -.04| .885
WH TE .16 .32 .85 .22 -.07| .913 .30 .18 .63 | -.26 | -.58 .926| .54 -.22 - 72 .13 -.23( .9341
JAPAN .52 [-.01 -.75| -.06 .34 .940 .09 | -.66 | -.51 .06 .43 .901]-.24 .56 .55 | -.47 -.05| .897
CHI N .12 | -.45 .40| -.20 .46 | . 625 .69 J18 | -.41 | -.17 .04 L7121 .49 .09 .53 | -.19 -.21( .6121
FILIT -.76 .03 -.20 45| -. 14| .834 .55 .48 .04 . 46 .20 .789] -. 48 .23 -.11 | -.57 .48 .844
HAWAN -.48 .15 -.07 .02 -.76| .840[ -.73 .23 .22 .06 | -.08 .645] -.25 -.85 .21 . 13. .10| .853
FORST .04 .01 -.56 . 46 .64 | .944 22| -.27 ] -.49 .51 .52 .887| -.18 .74 48 | -.07 .37 .951
FORBO -.28 | -.03 -.28 .78 .32 . 868 .01 .13 -.20 .81 .32 .816] -.20 .54 .25 .20 .64 . 8381
MORT .12 .28 .11 .23 .09 . 168 .10 .04 .46 14 | -.12 . 263 .04 .16 -.48 .04 .04 , 265
EDUC .59 .07 .41 -.62 .13 . 934 .56 | -.26 .21 | -.66 | -.27 . 929 .55 .01 -.21 -.39 -.66 . 944
I NCOM .45 | -.42 .69 -.23 .06 . 917 .59 .04 -.09]-.26 | -.68 . 904 .83 .15 .13 .05 -.38 . 879
OMER .31 | -.78 .31 -.30| -.02| .895 .19 06| -.50| -.45 ] -.61 .868| .42 -. 07 .24 .24 -.64| .705
SUBST -.01 |-.00 -.31 .86 -.04 .828| -.19| -.13 | -.09 .83 .08 .760| -. 18 -.06 .18 .04 . 80 . 714
BATH -0.7 |-.22 .16 .91 .05 .907| -.16] -.13 .09 .92 .04 .898( -.16 -.00 .03 .06 .86 .770
CROND -.62 .16 -.66 .21 -.26 .960 | -.77] -.09 | -.17 .29 .47 .939] -.82 .33 .18 .09 .28 . 908
S| ZE -.06 | -.85 .31 -.33 .05 . 942 .15 42| -.40 | -.44 | -.57 . 888 .42 .04 .15 . 65 -.50 . 871
MOOL 1 .11 -.91 -.04 .10 -.04 . 849 .06 .08 -.77 .20 | -.10 . 652 .05 .09 .74 .15 .16 . 609
MOBL 2 .23 .83 .31 -.24 .08 . 915 .13 -.01 .89 1 -.25 .07 . 880 .07 - 11 -.91 -.16 -.12 . 878
M_F .60 .52 -.13 -.07] -.33 L7571 -.04 | -.75 .23 1 -.041]-.19 . 654 . 04 L11 -.20 | -.48 -. 16 . 313
FLF .81 .35 .01 .07 .16 . 810 42 -.74 ] -.15 .14 .12 . 782 .23 .40 .43 | -.68 .02 . 861.
MOCP .44 | -.11 .75 -.38 .21 . 958 . 68 .04 19| -.34 | -.56 . 929 .90 .03 -.13 | -.07 -.31 . 925
FOCP .14 | -.12 .84 -.30 .10 . 837 .62 .20 .16 -.31 -.43 . 726 . 84 -.1.3 -.06 .02 -.11 . 137
ME- 1P -, 66 .29 .02 .30 -.15 . 631 -.43 .37 .13 .40 .24 .561( -.31 -.49 -.10 .23 .50 . 653
FEMP -.06 .59 .01 .50 -.10| .613] -.23 .01 .60 .38 .20 .596] -.33 -.36 -.54 | -.03 .34| .630
AUTO -.52 .42 -.29 .56| -.02| .845| -.22 .08 J11 .67 .51 . 776

DENS -.65 .32 -.38] -.15 .19 L7341 -.13 .23 -.00| -.10 .75 . 644

°/ Total Var. 20.1 | 17.9 19.4| 16.9 7.6| 82.0( 18.4 | 10.3| 14.8 | 18.8 | 15.3 77.6| 21.6| 12.2 16, 6 9,4 17.3| 77.0
% Comon V' ar, 24.6 | 21.8 23.7| 20.7 9.3 ]100. 23.7| 13.2| 19.0 | 24.3 | 19.7 | 100. 28.0| 15.8 21.6 | 12.2 22.4 | 100.




Rot at ed Fact or

TABLE 5

Matrices of Child Ever
Soci o-econom ¢ | ndicators of Census Tracts,

Honol ul u, 1960

Marri ed Worman Rati o and
by Gradation of Urbanization

CENTRAL caTY SVBA
Vari abl e
F1 F2 F3 F4 p5 h2 F1 F2 F3 F4 FS h2 F1 F2 F3 14 F5 h2
- CMAR -.83 [-.14 . 26 .08 -.25] .851 .44 .80 | -.04 .06 |-.08 .846 | -.58 | -.15 -.43 56 .14 | .875
VWH TE .15 .32 -.86 | -.20] -.09 | .913 | -.70 .10 .59 | -.27 |-.04 .925 b5 | -.73 -.20 A3 -.22 | 935
JAPAN 57 [-.04 .72 | -.05 .30 | . 939 .45 | -.68 | -.47 .08 |-.06 .900| -.25 .55 .54 -..49] -.04 | .899
ClIN 11 | -.44 41 -.20 .45 .618 | -.30 | -.29 [-.34 |-.15 . 63 . 708 .48 .54 .08 -.22| -.20| .616
FILI P -.76 .08 .23 .42 .08 | .830 .37 . 66 .03 .45 .01 .786 | -.46 | -.09 .25 .59 .45 | .847
HAWAN -.55 |-.13 10| -.00| -.73 | .860 .27 .62 | -.28 .02 |-.37 .679| -.26 .20 -.84 18 .08 | .852
FORST .08 .01 . 57 .45 .64 | .942 .42 | -.46 | -.41 .52 .28 .893| -.19 .49 .73 -.09 37 | .950
FORBO -.28 |-.01 .29 .77 .35 | . 876 .27 .04 | -.14 . 82 . 26 .834| -,21 . 26 .54 .21 .62 | .839
MORT .12 .27 -.12 .24 .08 | .168 | -.18 .02 .46 .14 |-.02 . 265 .04 ] -.48 .17 .04 .03 | .266
EDUC .61 .04 -.44 | -.60 .08 | .933 | -.48 .47 .21 | -.65 .06 . 932 .55 ] -.21 -.00 -.43 ] -.64 | .945
1 NCOM A1 |-.44 -.72| -.21 .04 .920 | -.88 | -.20 | -.11 | -.24 A1 . 897 . 84 .13 .15 -.00| -.37| .877
OWNER .26 [-.78 -.33| -.29| -.02 | .893 | -.62 .01 |-.55 |-.42 |-.06 .870 .44 .24 -.06 20| -.64 | .707
SUBST -.04 |-.01 .32 .85] -.04 | .825 .20 | -.01 | -.08 .83 |-.16 .763 | -.20 .19 -.05 07 .79 . 711
BATH -.09 .22 .17 .90 ] -.05 | .906 .15 ] -.01 .10 .91 |-.18 .900| -.17 .04 .00 .09 .86 | .779
CROWD -.60 .19 . 69 .18 -.22 | . 959 .78 .43 | -.18 .27 |-..22 .945| -.83 .17 -.33 14 .26 | 914
Sl ZE -.11 (-.84 -.32| -.34 .08 ] .942 | -.63 .32 | -.45 | -.41 .15 . 893 .46 A7 .06 .61] -.51| .876
MOBL 1 .04 [-.91 .03 .09| -.04 | .848 | -.07 .01 | -.75 .20 .12 .622 .04 .74 ..09 .13 .15 .588
MOBL 2 .29 .82 -.32| -.22 .05 .914 | -.05 | -.05 .90 | -.26 .01 . 875 07| -.91 -.10 -.14| -.11 | .880
lILF .62 .47 11 -.04| -.38] .753 | -.04 | -.52 .18 | -.05 |-.59 . 661 .03 ] -.20 09 -.49| -.14 ] .311
FLF . 84 .29 -.03 .10 .09 | .805 .04 ]1-.85|-.11 .14 | -.10 .768 .20 .42 .36 -.71 .04 | . 853
MOCP 43 |[-.13 -. 77| -.36 .18 960 | -.82 | -.26 .18 | -.33 .19 . 921 .90 | -.13 .03 -.10| -.30] .923
FOoCP 11 ] -.12 -.84 | -.29 .08 .825 | -.70 | -.11 16 | -.31 .30 . 709 .84 -.05 -.13 .00| -.09| .740
NE MP -.65 .34 .02 271 -.12 | .628 .38 .52 .13 .36 .01 .560 31 -.11 -.48 .27 *49 |1 .650
FEMP -.04 .59 .00 50| -.10 | .612 . 26 .13 .60 .36 | -.13 .590| -.33| -.54 -.34 .02 34| .631
AUTO -.50 .45 .32 .54 .00 | .846 .56 A2 .16 . 64 .12 .770
DENS -.60 .37 42 -.19 .21 | .746 .70 .13 ,. 08 . 06 . 38 . 653
% Tot al Var. 20.9 |18.0 20.0] 16.2 6.8 82.0| 23.5 | 16.1 | 14.0 | 18.1 5.8 77.6| 21.8| 16.1 11.7 10.7| 16.7| 76.9
7. Common Var, 25.5 [21.9 24.4| 19.8 8.3 |100. 30,3 | 20.8] 18.1 | 23.4 7.5 | 100. 28.3 | 20.9 15.2 13.9| 21.8|100. J



TABLEG6

Rotated Factor ]atrices of General Fertility Rate and
Socio-economic Indicator of Census Tracts, by Gradation of Urbanization

Honolulu, 1960

o CENTRAL CITY : S3AISA
VT F, | F2 |v3 | Fa |Ps |m2 |FL |F2 |F |E4 |F5 |h2 |EL P2 F3 F F5 | h2

GFR .49 .51 21| -.08 26| .620 75 .30 .16 .03 | -.04 .683( -.58 | -.48 .08 | -.26 A1 | .654
VWHI TE -.85 .34 .22 -.17) -.06| .916| -.64 .59 228 -.27 |- 11 .925| .53 -. 74 12 -.20 -.23| .936
JAPAN .52 1-.09 -.58( -.05| -.56| .935 25 -.44) -.79 .10 .04 .900| .22 .59 -.46 .54 -.04] .899
CA N -.46 | -.38 -.35( -.29 A3| 581 -.37| -.31 | -.14 | -.17 . 66 .713| .48 .53 -.3.8 .06 -.21| .585
FILIP .40 .08 .22 .43 .66 | .834 .52 | -.01 .57 .44 | -.05 .796| -.48 -.12 .57 .24 A7 | . 869
RAWAN .32 [ -.12 .81 .01 .30| .868 42| -.32 .48 .01 | -.41 .678| -.26 .18 15 -.85 .08 .854
FORST .43 | -.03 -.75 .44 .02 .939 26| -.40| -.51 .53 .35 .892| -.17 50| -.06 .12 .39 .948
FORBO .28 [-.04 -.33 .76 .31| .876 .24 | -.15 .00 .83 .24 .836| -.20 . 26 .21 .52 .64 .333
MORT -.18 .23 -.10 .30 -.12( .201 ] -.19 .45 .08 .16 | -.07 .275| .04 -.47 .04 .18 .03| .255
EDUC -.56 .07 -.13( -.61| -.48| .935| -.57 .24 -.32 | -.66 .10 .930| .56 -.20| -.40 .02 -.05| . 9f44,
INCOM -.80 | -.42 .01| -.23| -.24| .925| -.91 .08 01| -.24 .06 .898| .85 .13 .04 .13 -.36| . 830
OMNER -.38 |-.78 .04] -.33| -.16| .893| -.61| -.54 A1 | -.42 | -.11 .866| .43 .23 .25 -.08 -.63| .709
SUBST .32 | -.05 -.03 83| -.02| .806 21| -.07 | -.08 .82 1-.15 . 752 -.20 .18 .05 .07 .80 .712
BATH .19 17 .01 .91 .03 | .903 .15 10| -.07 91 | -.18 .898| -.17 .02 .06 -.02 .87| .756
CROWD 83 | .7 21| .20| .39| .956| .8 | -.22| .20| .27 |-.22 | .940|-.83 17| .10 | -.33 26| .935
SIZE .32 | -.81 .04| -.37 .21 .940| -.57 | -.45 43 | -.40 .05 .886| .44 .14 . 64 .04 -. 48| .862
MOBL L .00 | -.92 .02 .04 -.01| .842| -.09]| -.75 .01 .19 .10 .617| .05 .12 .17 .06 .16| .525
MOBL 2 -.35 .84 -.06| -.20| -.24| .920| -.02 .90 .01 | -,27 .03 . 883 .05 -.91| -.18 -.07 -.14| .890
1m.F .06 .45 .18 -.04| -.72| .748| -.09 .23 -.56 | -.08]-.50 .640( .05 -.17| -.50 11 -.15| .312
FLF -.19 .28 -.29 .08| -.76| .780| -.13| -.06| -.85 12 .03 751 .23 .46 -.67 37 .03| .850
MOO -.87 | -.10 -.12| -.36| -.23| .967| -.86 21| -.03 | -.32 .15 ,923| ,91 -.13| <-.08 ,02 29| .931
FOCP -.85 | -.07 .07| -.31 .06| ,832| -.71 .18 .10 -.32 .27 .720| .84 -.07 .01 -.14 -.09| .712
' HP 18 | .34 .28 .29| .58 .643 50| .09 44| 35]|-02]| .577|-.34 | -.13 24 | -8 .48| .652
2TEMP .06 .59 .10 , 50 .00 | .608 .34 .59 .08 234 -1 .600| -. 36 -.56| -.03 33 .31| . 648
AUTO .42 42 .04 57 40| 842 55| .14 .02 .65 .14 | 760

DCTJS .50 .37 - 13| -.1.7 56| .748 .68 .03 .05 .08 42 638

in Total Var. 23.6 | 18,1 8.7| 16.8| 13.7| 81.0| 26,3 | 14.3| 1L2.2| 18,2 5.3 76.9| 21,9 17,2 8.9 131 16.8| 76.0

Common Var, | 29.1 | 22.4 10.8| 20.8| 16.9] 100, 34.3| 186 | 159 | 23.6 7.5 | 100. | 23.9 22.6| 11,7 v V 22.2|100.




The factor matrices also indicate, as in the regression
anal ysis, that the underlying structure of the fertility and in-

di cators varies considerably depending on the area consi dered
Further, the factors predominantly involved with fertility differ
substantially according to the type of fertility measurenent.

In Table 7, the three foregoing tables are sunmarized
and reorgani zed, showing only those indicators closely rel ated
with each of the factors (loadings .65 or nore). The actual factor
| oadings of the fertility index are also given in the Table, drop-
pi ng their signs.

The nost predominantly involved indicator in EFactor | is
the femal e | abor-force participation. Considering other indicators
wi th heavy | oadi ngs, such as M_LF and HEMP, this factor has been
taken by the author to sunmmarize "Social Aspiration", in the sense
that the higher the ratio of economically active population, the
hi gher the desire for inprovenent of status. This Factor al one
explains the inter-tract variations of both of the five-year cunu-
lative fertilities of the central town, and the CMAR of the entire
city, to degrees well over 50 percent. To a noderate degree the
variation of CMAR of SMSA (30%, and a trace of CWR s variability
in the outer area (15% are also accounted for by this Factor.

On the other hand, the explanation of the GFR variation by this
factor is meager

Factor 11 is nost closely related with occupation status
and incone, taken by the author to nmeasure the "Current Status" of

the area. This Factor explains nore than half of the total
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TABLE 7 Summary Tabl e of the Factor Analysis: Commobn Factors Extracted
Their Loadings with Fertility,* and Soci o-economi c |Indicators
H ghly Correl ated; Honol ulu, 1960.
CENTRAL CITY SMSA
FACTOR | | NDI CATOR
CWR CMWR  GFR CWR CMWR  GFr CWR CNWR  GFR
Fertility .74 .83 . 26 .38 .80 .16 .39 .56 | .08
JAPAN + + ++
FILIP +i- ++ +
M.F + ++
FLF ++ ++ ++ + +4-|- +++ + + +
MEMP + +
Others DENS (+) SIZE(+)
\
Fertility .35 . 26 .49 77 .44 .75 .59 .58 .58
WHITTF + + H+ +++ +
71 JAPAN ++ +
| NCOVE + + ++ +++ +++ ++ ++ +F+
CROWD + + ++- ++ ++ 4-+- ++ +I- ++
MOCP -+ ++ | e+ + ++? 4+t +-t+ +++i0 + -+
FOCP ++ ++ +--k+ + + \ ++ ++ f-f-
Others HAWK (+PENS (+) DENS (+)
Fertility .02 .14 .51 .21 .04 .30 .43 .15 .48
WHITE + + +
A OWNER ++ ++ o
SIZE +++ ++ ++
BOBL2 R e ++ +i- +++ | 4+ +++ +++ +--+ i++
Fertility! .00 .08 .08 .13 . 06 .03 .04 .14 11
FORBO 4+ ++ ++ +- ++ 4+
v EDUC + + + +
SUBST -H-+ +++ ++ -H- ++ | ++ ++ ++
BATH -h++ +-f-+ +-+ -F-F+ +r- | +4-' __  f-H- +-|-f- -H+
'Others AUTC (-E- AUTO (+)
Fertility .41 .25 | .21 .20 .08 | .04 .44 43 | .26
[IAWN ++ + ++ +++ 4+ | A
\ FORST ++ + + +
Others INCOM(+) CHIN (+)
AUTQ( +)

+ | oadi ngs .65-.74
+4 loadings .75-.84
+++ | oadi ngs .85 and over

*Si gns have been elim nated
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variations of CWR and GFR of the entire city, and about one-third
of variability of any fertility index of SMSA. GFR of the central
town and CMAR of the city are also noderately correlated with this
Factor. However, the relationship with the cunulative fertility
of the central town is only slight.

Factor |1l obviously reflects the "Mbility" of fanmlies.
Only m|d degrees of association with G-FR of the central town and
SMSA and CWR of SMBSA are noted. Factor 1V is taken to nmeasure
"Housing Facilities", being heavily | oaded with such indicators as
SUBST and BATH. Apparently fertility is not related to this Factor
at all. Factor V is taken to represent "Nativity" in the central
town and SMSA, and CMAR of SMSA present correl ations of sone
degr ee.

In general, the general fertility rate GFR is npbst closely
related to Factors Il and Ill. In fact, the conbination of these
two factors accounts for 80% (central) to 95% (city) of the
coi munal ity, The dinmensionality of CWR differs much, dependi ng on
the area considered, all factors other than |V beingrelated in
some way or other. In the central town Factors | and V account
for 85 percent of the communality. In the entire city Factor |1
al one explains 70 percent, and if conbined with Factor |, 87 percent.
In the SMBA, all four factors other than IV nore or |ess equally
share the conmunality. Various conbi nations of Factors I, |l and
V are mainly responsible for the variation of CcMWR.Inthe central
city Factor | alone (81%of h?), inthe entire city Factors | and
Il, and in the SM5A all three factors |, Il, and V are closely
related with the fertility.

22



Comment

A large variation of fertility is observed between census
tracts within the island urban community of Honol ulu. For instance,
the child-woman ratio ranges fromless than 300 to nore than 1, 000.
The present study is concerned with the "ecol ogical correl ation”
of fertility, i.e., relationships between the areal fertility and
the aggregate characteristics of the comunity, the census tract.
Naturally, the result does not necessarily coincide with the indi-
vi dual correl ations. (See Robi nson 1950 and Goodman 1953) Hashmi
(1964) al so cautioned agai nst naking detail ed i nferences about the
behavi or of individuals fromthe correlation of groups to which
t hose i ndividual s bel ong. Therefore, the present paper has a
limted value for the study of differential fertility of individuals.
However, it does indicate high correlations of areal fertility
with certain socioeconomic indicators of the area, and suggests the
exi stence of latent dinmensionality underlying the donain of fer-
tility and all the indicators considered in the study.

A high degree of nmulticollinearity anong the indicators
is evident fromthe relatively small nunber of explanatory vari -
ables (indicators) entered into the stepw se regressi on equati ons
whi ch have yet registered high R?, This indicates that the corre-
lation matri x anong n indicators does not have a rank n but a
much snmall er one. Conform ng findings are al so observed fromthe
factor analysis; only one or two factors of the fivefold | atent
factor systemare responsible for a | arge proportion of fertility

vari ations, Apparently, in the study of intra-urban fertility
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differentials, it is inmportant to sort out the. npbst strongly
associ ated indicators, which are nutually independent, anbng the
readily avail able data, since the rest of indicators will contribute
only neagerly in explaining the variation of fertility.

As nentioned earlier, depending on the chosen area, the
i ndicators entered into the stepwise nultiple regression vary
considerably. Wth the sanme donain of variables the factor anal ysis
al so shows large differences in the underlying dinensionality with
respect to fertility in each area. These findings indicate that
the association of the sanme areal characteristics with fertility
can be quite different, dependi ng on the broadness of the residen-
tial area investigated even within the sane island urban community.
This might inply that the diffusion and practice of family planni ng
is different between the urban center and fringe part, though the
popul ati on characteristics may be simlar. |ntangible environnental
factors other than the neasurabl e areal aggregate data may be
associated with fertility. Hathaway, et al. said that "the eco-
| ogi cal nmeasure of proxinmty to nmetropolitan centers proved to be
of greatest inportance” when considering fertility in the residence
conponents of the United States. Duncan (1964), re-exanining the
characteristics for each couple of the |Indianapolis Study of 1941,
indicated that "areal difference in fertility nmay not be conpletely
reduci ble to the areally clustered effects of sone conventiona
vari abl es". Kiser, Gabill and Canpbell also said that "to sone
extent, the fertility of population is affected by the environnent

in which people live or in which they grew up”". There coul d be
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sone kind of interaction between the indicators and locality; the
assunption of linearity m ght have been too strong. It would be
of interest to see if the individual correlation al so changes
according to the urban contour.

The conplexity of fertility variation is further ia.di-
cated by the inconsistency of indicators with strong correl ati on
according to the type of fertility measurenent, even within the
sane area. Both techni ques of analysis enployed here indicate that
for GFR the nunmber of relevant indicators are snaller than that
for CAR or CMAR. Larger nunbers of indicatorsor |atent factors
are involved in fertility, as nbre outer areas are included in the
anal ysis. It appears that in the study of areal fertility differ-
enti als, ecological honpbgeneity of the area is inportant.

As to the analytical techni que, nost past studies em
pl ayed the nmultiple regression procedure. The sel ection of indi-
cators was subjective. In the present study in order to detern ne
the best combination of i ndicators the stepwi se nultiple regression
met hod was used. (However, it is entirely possible to i nprove the
regression equation by altering the conditions of choice of
indicators,) In the presence of a | arge nunber of inter-rel ated
vari abl es, factor analysis is a useful analytical nethod. It is
a techni que of studying nutual interdependence rather than study-

i ng the dependence of a variable on other variables (Kendall 1950).
It is a mathenmatical tool to reduce a | arge nunber of variables
to a snmall nunber of common, |atent factors, considering all the

vari abl es invol ved sinultaneously. Further, it provides, by
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factor | oading, the degree of involvenent of each variable in each
common factor extracted. In the study of Adel man and Morris,
four factors were identified which were operating in a system of
crude birth rate and 24 indicators of 55 | ess-devel oped countri es.
In particular, one factor accounted for 47 percent of inter-country
di fferences of fertility. This factor was interpreted by the
authors to represent the transformation of values and institutions
accomnpanyi ng the breakdown of traditional social organization.

The present study, which is not conparable with that of
Adel man and Morris because of the subjects and indicators used,
shows that anmpong the five latent factors underlying the domain of
all the variables considered, the factors probably neasuring
either "Social Aspiration" or "Current Status" are very closely
related with the five-year cunulative fertility, and the factors
of "Current Status" and "Mbility" with the current fertility. In
the cunul ative fertility, the role of the predom nantly invol ved
factors appears to be distinctly different between the central and
the entire city. In the fornmer, "Social Aspiration" is donmnantly
i nvolved but in the latter the "Current Status" gains inmportance.
As already stated, the correlation of areal fertility cannot
al ways be used as the surrogate for the individual correlation
However, the present study suggests that in the center part of the
town the anbition toward the future may be the principal factor
for the low fertility, but as the outer part is included, the
status already established by the fam|ly may be the main factor.

Studies treating inner and outer town separately should shed nore
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light in this respect. Hathaway, et al. also found that "the

i ndependent variables had their greatest influence with respect to
urban fertility, internediate influence on rural-nonfarmfertility,
and least influence on rural-farmfertility."

Anmong i ndividual indicators, it should be noted that the
fetal and infant mortality is little related with fertility. Mny
international and regional studies indicate high level of signifi-
cance of positive association between infant nortality and fertil-
ity (e.g., Weintraub, Heer, Friedlander and Silver, Philipps et al.
and the U N. Study). Such a relationship may hold for only |arger
areas at widely different devel opnent stages. Perhaps if the
reproducti ve wastage reaches a sufficiently low level, it nmay cease
to affect the decision-naking process of famly size. There is
sone indication that the variation of nortality is of a random
nature: according to the factor analysis, the nortality is |east
expl ained by the latent structure anong all the variables, its
communal ity being only 17-28 percent. On the other hand, the 1950
Honol ulu data, when the nortality |level was still high, did present
significant associations between the census tract infant nortality
and certain indicators (Schm dt 1966).

The level of famly income presents a strong negative
relationship with fertility. Past studies of areal fertility
present conflicting findings with respect to incone. Russett,
Masci sco, and Hathaway at al. reported inverse rel ationships; on
t he ot her hand, Weintraub, Adel man, and Heer reported positive

rel ati onshi ps. Further, Friedlander and Silver and Phillips at al.
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found i nconsistent correl ati ons, depending on tl:ie devel opnent
status of the country or urbanity of the area. }lashm .'s study,
whi ch deals with the nei ghborhood variati on as does the present
stu.udy, presents a very strong positive correlation. .Ln general

it appears that the ecological data parallel Cho's (1968) observa-
tion that at different stages of demographictransition there may
be different patterns of fertility differentials according to
econonic status. If so, using the anal ogy of the individual cor-
relation, the negative relationship of incone nay suggest that
Hawaii is at a young stage of denographi c devel opnent.

Though in the zero-order correlalLion the nedi an education
|l evel presents negative rel ationship of appreciable degree through-
out, the role o.f educationisnot significant either by regression
Oor factor analysis. This present finding is quite different from
ot her studi es which present a strong inverse rel ationship. One
expl anati on may be that the vari ati on of the nedi an schooling
years between censustracts in Honolulu is relatively small, the
coefficient of variation for the entire SMSA being only 0, 13.
Factor anal ysis al so shows that the invol venent of the education
|l evel is shared by nany common factors, indicating that education
may he the underlying variable for many facets of area
characteristics.

An exam nati on of econom c indicators suggests that
femnl e Labor-force participation j.s nmuch nore closely related than
that of men. However, in the case of occupation-status, the role

of the femal e does not stand out over that of the nmale. Unenpl oynent
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status by sex presents a conflicting result dependi ng on the
anal yti cal techni que used. Regression analysis indicates that
femal e enpl oynent is related to fertility, while in factor analy-

sts it is nale enploynent that is rel ated.

Summar y

Based on the 1960 census and other data, fertility and
nore than 20 soci oeconomi ¢ indicators of census tracts of OGahu
wer e anal yzed, broadening the study area to include the central
town, the entire city, and the Standard Metropolitan Statistical.
Area. There were large variations in fertility between census
tracts.

The fertility was regressed on the indicators by a step-
Wi se procedure. In general 85-90 percent of areal differences of
the five-year curmul ative fertility was expl ai ned by the sel ected
i ndi cators. However, in the current fertility, only slightly
nore than 60 percent of the variation was accounted for. More in-
dicators are related to fertility as the area under consideration
is enlarged. The indicators nost frequently entered into the
regressi on equation were nedian fanily incone, crowdedness of
resi dence, proportion of foreign racial stocks, proportion of
et hni ¢ groups such as white, Japanese and Fili pino, degree of Fe-
malLe | abor-force participation, and residence size. Surprisingly,
education | evel appeared to have little relationship with fertility.

The factor analysis identified five conmmon factors under-

lying the domain of the entire variabl es considered in the study,
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expl ai ni ng about 80 percent of the total variations by tract.

The conmmunalities of the fertility were in close agreenent with
the squares of the nmultiple correlation coefficients of the cor-
responding fertility. While current fertility was closely rel ated
with the factors which m ght be taken to summari ze "Current Status"
and "Mobility" of the famly, the five-year cumul ative fertility
was related with different factors, depending on the area, and on
the type of fertility nmeasurenent. Tn general, the factor which

m ght represent "Social Aspiration” was the nost closely rel ated
one, but as nore outer areas were included, factors representing
"Current Status" and "Nativity" also becane inportant.

It was observed that associated indicators and | atent
structure were not necessarily consi stent between the types of
fertility nmeasurenent and urban gradati ons. According to the
anal yti cal techni que enpl oyed, conflicting results could al so be
elicited with respect to indicators related to fertility. There
is much to | earn about the ecological correlation of fertility of

smal | areas.
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APPENDIX

LOCATION, FERTILITY INDICES AND

SELECTED SOCIO-ECONOMIC FACTORS

OF CENSUS TRACTS, AND MAPS
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Census Pl ace
Tract Name Locati on CWR CMAR GFR VWHI TE HAWN JAPAN EDUC | NCOI M.F FLF CROND

29 East Manna Central 478 686 74.9 6.6 9.3 76.0 10.9 7600 80.0 42.3 30.8
30 Manna Central 351 676 66. 0 43.8 5.7 33.5 12.9 11031 75.1 46.9 8.9
31 Manoa- Woodl awn Central 424 642 74.3 23.7 6.9 56. 4 12.4 9987 77.2 49. 4 14.8
32 Round Top-

Tant al us Central 544 908 65.7 34.7 42.0 8.9 12.5 11944 79.6 48.8 19.8
33 Maki ki Hei ghts Central 372 597 116.9 28.1 7.4 24.0 13. 4 12708 69. 6 41. 6 10. 4
34 Central Maki ki Central 408 622 133.6 37.3 12.0 28.3 12.5 6776 83.5 54.8 22.5
35 Lower Maki Ki Central . 427 629 130.0 21.9 13.6 42.1 12.1 6018 82.7 53.7 30.4
36 Sheridan Tract Central 507 728 121.8 13.0 -- -- 12.0 5897 8118 46.7 34.7
37 Al a Mbana Central Elimnated fromthe study: criterion (2)
38 Kakaako Central 315 569 96.9 11.1 14. 4 61.5 8.5 5769 82.2 59.5 29.9
39 Cvic Center Central Elimnated fromthe study: criterion (3)
40 Cent, Bus. Dist. Central Elimnated fromthe study: criterion (1), (2) and (3)
41 Ki nau Central 476 721 153.6 30.8 19.0 31.5 10.8 5232 87.8 52.4 32.6
42 Queen Emma Central Elimnated fromthe study: criterion (2), (3) and (4)
43 Puowai na Central 496 750 138.0 19.4 17.5 36.1 10. 8 6494 83.4 48. 2 31.8
44 Pauca Central 552 834 117.0 8.4 37.1 38.6 10.2 7663 76. 6 45.1 35.4
45 Pacific Hts.-

Dowset t Central 432 697 71.1 29.2 10.9 39.2 12. 4 9185 75.9 44.8 16.0
46 Puunul - Nuuanu Central 455 717 94. 6 21.8 12.0 45.5 12.1 9167 78.3 49. 3 21.0
47 Al ewa-

Kawananakoa Central 424 731 93.4 15.5 10.3 39.9 12.3 9798 78.5 46. 2 19.2
48 Kamehaneha Ht s. Central 539 804 123. 6 15.0 20.1 39.3 10.9 7082 74.8 45.7 32.3
49 Lanaki | a Central 540 857 106.5 7.9 12.6 48.5 9.4 6696 58.0 47.6 34.8
50 Kuaki ni Central 418 759 85.6 6.5 9.8 59.3 11.0 7028 76. 2 54.2 32.2
51 Fost er Carden

Tract Central Elimnated fromthe study: criterion (2
52 Chi nat own Central Elimnated fromthe study: criterion (1) and (2)
53 Aal a Central Elimnated fromthe study: criterion (2) and (4)
54 Mayor Wi ght

Hous. Central 822 1212 158. 8 16, 2 34.1 12.9 7.9 3375 63.6 20.7 52.0
55 Pal ama Central 482 827 135.5 4.8 17.5 39.6 8,7 6309 71.7 49.0 31.8
gg :(aplal ana Central 574 892 149.1 10.6 16.5 40, 3 9.1 6630 78.1 42.1 37.3

wlei-
Sand |Isl and Central 733 1039 99. 2 11.6 14. 4 28.8 7.8 5818 74.1 37.2 39.7



Census Pl ace
Tract Narme Locati on CWR CMAR GFR VWH TE HAVWN JAPAN EDUC | NCOM M.F FLF CROAD

58 Vi akami | o Central 767 1104 143.3 11.7 17.9 49.3 9.8 4755 74. 4 37.1 41.1
59 Hokauea Central Elimnated fromthe study: criterion (4)
60 Kal i hi Kai Centr al 662 931 147. 8 12.2 25.9 30.1 9.7 6064 79.0 36.1 46.0
61 Kal i hi Waena Central 562 829 132,3 9.8 22.5 37.6 10,0 7386 81.4 43.8 35.6
62 Kan IV Central 786 1075 158. 7 15.2 27.6 37.8 9.6 5354 74.3 35.6 44.0
63 Lower Kal i hi

Val | ey Gty 717 1035 147. 4 13.1 27.6 33.6 9.9 5727 70.6 35.0 47.7
64 Kal i hi Wka Gty 611 886 168. 8 21.6 16.7 30.4 8.9 6693 74.9 34.2 40.0
65 Upper Kal i hi

Val | ey Gty 605 899 122.9 18. 6 15. 4 36.4 9.7 7608 82.0 42,7 36.3
66 Kahaui ki Gty Elimnated fromthe study: criterion (2), (4 and (5)
67 Mbanal ua Gty Elimnated fromthe study: criterion (4)
68 Al i amanu Gty 701 905 139.5 48.6 20.8 7.0 12.0 6904 80. 2 38.3 33.1
69 Radf or d Gty Elimnated fromthe study: criterion (5)
70 Makal apa Gty Elimnated fromthe study: criterion (5)
71 Naval Housing Gty 996 1039 191.8 73,2 4.8 3.8 12.1 3157 67.7 22.2 22.2
72 Al rport Gty Elimnated fromthe study: criterion (5)
73 Hi ckam SMBA Elimnated fromthe study: criterion (2), (4) and (5)
74 Pear| Har bor SMBA Elimnated fromthe study: criterion (5)
75 Hal awa SMBA Elimnated fromthe study: criterion (4)
76 Hal awa housi ng SMBA 1028 1192 254.8 32.5 20.3 14.0 10.6 4557 81.4 28.2 60. 1
77 A ea SMBA 538 764 118.5 23.0 8.8 43. 4 11.1 8049 77.7 44.9 24.7
78 Vi mal u SMBA 724 866 228.6 22.9 13.3 43.8 12.0 7593 84.4 47.3 29.9
79 Vi mano Hone SMBA Elimnated fromthe study; criterion (1), (3) and (4)
80 Wai mano- Pear |

Gty SMBA 733 890 94.5 24.4 10.8 44,2 12.1 7160 82.5 43.2 27.5
81 Pearl City Pen-

Ford Island SMBA Elimnated fromthe study: criterion (4) and (5)
82 Wi pi o

Peni nsul a SMBA Elimnated fromthe study: criterion (2) and (3)
83 Puul oa SMBA Elimnated fromthe study: criterion (4 and (5)
84 Honoul i ul'i -

Ewa Beach SMBA 842 922 314.6 67.9 12.4 9.1 12.5 6158 77.3 19.3 21.3
85 Bar bers Pt. SMBA Elimnated fromthe study: criterion (2), (4 and (5)



Census Pl ace
Tr act Nane Locati on CR CMAR GR VWH TE HAVWN JAPAN EDUC | NCOM M.F FLF CROND
86 Honoul i uli-Ewa  SMSA 656 970 157. 4 9.6 2.8 38,4 8.2 5873 80.5 36.6 32.5
87 Wi pahu- Makai SMBA 689 951 154.5 20.3 4.9 33.6 8.8 6408 80.7 40.9 36.6
88 Wi pahu- Mauka SMBA 530 920 137.1 12.0 2.3 48. 4 8.0 6600 78.7 40.4 28.6
89 Wi pi o SMVBA Elimnated fromthe study: criterion (2) and (4)
90 Wheel er - East
Range SMBA Elimnated fromthe study: criterion (2), (4) and (5)
91 Kaukonahua SMBA Elimnated fromthe study: criterion (2) and (4)
92 Wahi awa Mauka SMBA 693 855 149.0 35.8 5.5 38.9 12.2 6733 76. 2 38.3 21,9
93 Wahi awa Waena SMBA 677 875 183.2 31.0 9.7 37.4 11.3 5212 71,7 34.4 28.8
94 Wahi awa Makai SMBA 675 804 175. 3 36.7 6.4 33.8 11.8 5543 79.0 35.5 28.3
95 Schofiel d
Bar r acks SMBA Elimnated fromthe study: criterion (2), (4) and (5)
96 Nanakul i -
Lual ual ei SVBA 942 1208 218.0 31.3 48.3 5.2 9.4 4617 70.9 19.0 45.8
97 Vi anae SMBA 781 1040 205. 6 31.1 26.8 23.5 9.3 5098 74.2 30.3 34.2
98 Makaha- Makua SMBA 885 1101. 175.7 36.6 37.0 8.2 10.5 5230 73.9 26.2 38.8
99 Vi al ua SMBA 694 988 179. 6 20.8 14.6 34.5 9.0 5805 77.1 36.5 27.5
100 HHal ei wa- Kawai | oa SMSA Elimnated fromthe study: criterion (2) and (4)
101 Vi nmea- Kahuku SMBA 761 1011 131.7 31.6 15.4 20.4 8.8 4805 74.1 31.7 30.4
102 Lai e- Kahana SMBA Eliminated fromthe study: criterion (4)
103 Kual oa- Kahal uu SMBA 782 1052 167.0 23.8 36.2 23.1 9.7 6277 73.9 36.9 40.3
104 Kaneohe St.
Hasp. SMBA Elimnated fromthe study: criterion (4)
105 Heei a- Kaneohe SI'ISA 765 997 165. 2 27.2 28.3 25.9 11,0 6586 81.8 34.7 34.5
1 06 Puohal a- Hal ekoa  SMBA 761 961 147.2 38.6 24.9 24. 7 12.2 7600 82.5 35.4 34.4
107 Kaneohe Bay
Drive SMBA 780 901 126.5 46.0 17.6 20. 4 12.5 9163 86.9 36.3 19.2
108 Mokapu SMSA Elimnated fromthe study: criterion (2), (4) and (5)
109 Kai | ua SMBA 661 822 144.5 57.2 18.4 15.9 12.3 7697 80.3 34.9 22.0
110 Maunawi | i -
Kawai nui SMBA Elimnated fromthe study: criterion (3) and (4)
111 Pohakapu- Kael e-
pul u SMBA 807 933 145. 8 40.9 19.1 19.9 12.5 7745 88.1 37.1 19.4
112 Kal anma- Lani kai SMBA 542 693 96. 2 74.4 13.2 5.4 13.1 10149 81.3 36.9 12. 4
113 Vi manal o SMVBA 738 1044 146. 3 21.0 48.0 14.8 9.7 6026 77.3 33.8 45.7
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