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. . . © . 'PREFACE P

T e O - ate eseave: T, Trtea . v
S The dlssertatl'on is composed of two-separate’ cessdys: 1. Intra---  .°

urban Mlgratlon, and II.; Schoolmg, Eamlngs, and Experlence. i ":”:«'

) ' ‘".""w a contalns abundant 1nformatlon on urban households. 'b"_ ; :v‘- : ‘_ : :
\ T . 'm_‘- .The samplg used in both essays is a- part of the‘ data—of-the TR
L T, Na1rob1 Househoid Survey. "The - survey was conducted in the Spr1ng of K

Fadl E
e N -

T i

148

i *

. a .

"I'he general assumptlon underlylng both essays J.S that the- models

,developed 1n t]us studyelnay apply to %he urban areas of deyeloplng.
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resrdentlal lecatlon w1th1n an urban area—-plays a 51gn1f1cant role %
_ A R . .
i 1n.a1ter1ng spatlal pattern and soc1ar structure of c1t1es. If we -
e = ,:~want to change the pattern’ and ‘the structure of c1t1 to’ 1mprove the
- eff1c1ency of urban transactlons; it 1s essentlal to understand how e o
- the alterlng occurs.: I belleve that“ana1y51s on the mov1ng behav1or T
H«of households would.be valuable in formulatlng government pollcy._wAs e
Mllls.puts it,” ”The de51rab111ty of. almost every publlc pollcy depends L
_on‘Qualltatlve and quantltatlve effects whlch canteniy be predlcted-w* e

Intraurban m1grat10n has long been,a favorlte research f1eId for

e S i

o «soc1ologlsts, datlng back to thesbeglnnang of thls century Recently

pY . . - . .o .

turban geggraphers have shown. 1nterest and haVe—reported some =

2For a gu1de to the ‘old.: 11terature o 1ntraurban m1grat10n see -
Theodore Caplow, -"Incidence and: d1rect10n re51dent1a1 mob111ty 1n a
Mlnneapolls sample,ﬂ Soc1al Forces May, 1949
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. lxterature on 1ntraurban T watlon in economlcs however, even though

Y it Offers;tOOIS as gooﬂ as; 1f not better than~those offered by oth@r
R = < iy o
50‘.:13-1 Sc1ences~:-.~_/ o -

S R— Each soc1a1 "science. has dlfferent v1ews regandlng the‘declslon

et *

','ﬁb movem Some hnman ecologlsts see the motlvatlon for changlng i ' T

S
-

: re51dence as an- element ‘in-a- large pattern of the process of growth

s T and succe551on>(16), whereas "stress" Seems to, be the key word for

A

X soclologlsts“(63) Most economlsts, of course, v1ew the move as ES

e :}~max1m1zat10n of a utlllty functlon. ‘At any rate the decr51on to more

RN I .
R B 1nyolves many complex factors. -The economic factors, h wever, that

s i . - — -

~ 7 . seem to be maJor factors 1nfluenc1ng the dec151on k0. move- were e
e "'NV1rtually 1gnored by most of. “he researchersuan the1r studles. ‘The .. =

fallure to. take thls 1nto account is the 51gn1f1cant drawback of

.

XOther soc1a1 sc1ence studles on the subJect._ Examlnlng the effect of

B

Sk . various etonomﬂc factors on the dec151on to move 1s the,maln purpose

e e i i

“Fof hlS paperw “f’

-

and offe_: a probablllty model of a blnary ch01ce that employs most ‘

3 7, -

- of the characterlstlcs presented in sectlon B The emplrlcal results

. W -

RS SR estlmated by ordlnary least squares,_welghted least squares,and
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dlstance When people‘move.; For d1rect10na1 blas,J;he hypothe51s of ~

mental map suggested by Adams

A explores the question of whefier ‘there are blases in dlrectloghfnd

is rev;yed and tested, For,dlstance

bias, a-model of the dlstance of move is formulated and estlmated

Finally, section E‘summarizes the major findings ang;cqntributions of "«

this study and suggests areas
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'-_'Among the urban core resrdents,.some peop e appear%to

’ ethan non—movers7 Do they have many chlldren and 11ve far from thelr

=2 s+ -
. . .%o - ; )
- . . C . : 2
e : "B. THE 'CHARACT‘E-RI’STICS OF MOVERS.

;&

.. L ’ f : - L3 . s
v People are moblle. Almost everyone experlences»moretthan one

change” of re51dent1a1 1ocat10n durlng his’ 11fe tlmefw Mbhility)

however, varles among 1nd1v1duals. Re51dents of an ufban core area,

Lot AT

for example,;are more moblle than re51dents of .a suburban area.

o er

- re51dent1a1 locatlons more frequently than others. Many—questlons,

e Tan

however, remaln unanswered Are the. movers” younger and wealthler

‘ ST =

e

= e — e azme g e

= o : -

= sectlon Ly e LT .
e __“" -

quantlty of hou51ng demanded

(11, 35 62);/changes 1n'the quar Ai y of hou51ng demanded &

iR, - 3

s related to 1ncome ‘prlce o£0h0u51ng, and’ tastes that 1nc1ude such.

L

-

: characterlstlcs as age and famlly size. Also amenlty and actess to

R

the behav1o of 1ntraurban mlgratlon as p0551b1e. Each varlable can




~ < .
S % . > - 5 -w
classified in one of the ﬁollowing three categdries:-'economic, T
‘taste, or distance characteri¥tics. Average monthly income, monthly
U A B A, T ' : : A IS
“e rent, and-the income>rent ratio reflect the econom;p characteristics ~ _

- £

while age, relationship of household head to his own parents'ioldest

i

son or not) and number of children are taste varxables. Dlstance . :

P

varlables Ldlstance from JOb 1ocat10n to re51dentlal locatlon,

dlstance from CBD to re51dent1a1 location; dlstance from school to

- SR re51dent1a1 locaflon) represent access variables-to varlous -places. R

. These"Var1ab1es may be regarded not only as the prox1es for economlc

AT ..

attrlbutes based on da11y or weekly travelllng cost but also the

€,

proxy for locatlonal preferente of the household.

= . -
~

In my sample of. 755 observatlons, 219 hou5ehold heads changed

o

the1r re51dent1a1 locatlon durrng the year of 1970 in wh1ch “all. the E

N 1 i" 1nformat10n used 1n thls paper was avallable The follow1ng table _u‘

PP '. -

presents the mean value of varlous characterlstlcs of household heads

o T N [

in each case.' The tahle reveals that movers dre, “in general poorer

o L {. and,,thus, pay- lower rent but-have a hlgher income- rent ratlo than )

non-movers. The hlgh 1ncome—rent ratlo of movers- shows that thelr

IOW‘h0ﬁ31ng expendlture takes an even.smaller share of thelr average
B e oy

. . . 1ncome than+that of non-movers. The movers are relatlvely younger -

. l-,_ N and have fewer chlldren.«'Thelr re51dent1a1'locat10ns are closer to

downtown but farther from thelr job locations. . °~ =

oL . . - ¢ F -
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‘Table B.1:

R ST . .
MeanVYaIUes of- Various Factors
== - .

A (53

-COMMON

439 13

(360,4;1 =

© 59.35
.71)

—~8.98
(7.56)~

- _Mean~ (Standatd Deviatida) ‘
o - . - -
- . MOVE L NOMOVE
AVY 385.31 461.12 =
. (291.80) . " (382.77)
RENT 150.73 - 6287 °
: (52.73) (62.16)
. YRAT Thi. . 10:34 .9.84 - P
L -~(8.40) , 7.18) .
KIDH 0,70 13- .
) _ -(1.32) (1.92)-
Q- . AGE . 29.84 ©37:13
Q%““ “l(8.23) - (10.58)-
7 pom 18.48 - . T 13.26
o (19.82) (12.567
"DCH . 13.54 -19.03
(7 35) (20.36) .o
. TDSH-- |, 9.09 1305
om0 T (11.49) - (11.80)
“MOVE = Mover,.;,, =
. NOMOVE: = . Non-mover N =
o AVY - = Average monthly 1ncome -
~.RENT “v= “Monthly rent . e
YRAT = Income-rent ratio.- -
: KIDH = = Number of children with household hgad o
Z-+ . AGE',[ ‘= -Age.of household“head
«2. DJH . = - Distance from JOb location to residential locatlon
DCH- . = “Pistance from CBD ta residential location
=+~ - TDSH = Distance from ‘school td residential location multi-
< o plied by the ‘number of chlldren in school
‘Q’ -
B i ] -
a,

«
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N*f\\x\\l__'m o The numbers of-oldest son and the household heads who changed
L .fjobs durlng the year of - 1970 1n each group are presented in thg_=
- U - Rt o i ’ .
follow1ng table. - " - C i . A
- " Table B.2: Distribution of JOB and OSON
= . LoEm IR
N MOVE (219) . NOMOVE (536} TOTAL'(755)
ST s OSON . 74 (33 8%) T 226 (42.2%) 300 (39. 8%)
. ' JOB - 60 (27.4%) . 59 (11%) .- 119 (15.8%)
" - Where qu‘% . ' : .
‘g;Dsﬁﬁ'; Household head who is the oldest son in hlS fam11y
- JoB = Household head who changed job” 1ocat10n C Cos.

There are - 119 (15 8%) household heads who changed thelr JOb
. locatlons in_ the total sample of 755 ElOOo) observatlons and sllghtly B
ﬂ"?‘;.’»A:l = Afmore than half of them also changed thelr re51dent1a1 1ocat10n ‘ As a '
. proportlon to each group, they compose 27.4 percent in MOVE group andf»

s

~IT'Percent 1n NOMOVE group respectlvely “For oldest.son, the " e ) o

Fador
-; ™

" T proportlonurs’33.8 percent in MOVE group ‘and 42 2 percent in NOMOVE
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%:;deS£ribes the.theoreticéi basis for~intraurban'migrationv and

- . - ) - »

- . - a0 )
C,~ THE DETERMINANTS'OF INTRAURBAN MIGRATION gl

B : o w3
To contribute to jintelligent formulation of public policy toward

-

housing, it is important to find out what are”theimajbr“factprS‘that 7<:5 :

influence thefdecision to move, knowledge of ﬂua%mtlvatlons for

K

changlng re51denqe should contrlbute to effectlve hou51ng pollcy 1f.

one knows the determlnants of the dec151on to “move, . one should be able .

- N -

to estlmate the Volume of intraurban’ mlgratlon in a certain urban area

in a certa;nlperlod of time. In-turn{;;bis informatiod’wi]l be

essential for estimating the demand and Sipply of housing)

..This section is divided into four subsections: Subsection C.1

diaae

d
probablllty modei of blnary ch01ce is developed 1n subseEflon C

o
Bt

'Subsecplon C.a‘and-C.4 present the emp1r1cal work employing'farigﬁb

R

technlques, and subsectlon C.5 examlnes the performance of each

ra

S ~ o

"

* ‘technique employed. : e ‘ N

-
ot -

C.1. Theoretlcal Ba51s

ren. s

= -+ As .discussed in the previous section, ifitraurban migration’
o e L STRy T e

depends -on. ‘the change. in qqaﬁtitx of hougihg'demanded;jthe eupplx of

housing, and some other factors like job change'end eccess to the:job.

Thus the funct10na1 relat10nsh1p between the dec151on to move as-‘an-

- ¢




+ . M B ]

Job location‘as 1ndependent uarlables may b 1ntu1t1vely gbvious to

e e N
‘most economlsts 1n the framework of consumer - ut111ty max1mlzaté§n.
I PN . . . =9
- e [ B

— RPN

Muth's worE espec1a11y prov1des an excellent theorgtlcal ‘basis for e

the analysis “of the dec1elon to move. (44). - . - -
o 'I summarize Muth's analysis.on the equilibriﬁm of the household . s

—— .l

B

in urban space, and.then I relax somé of his, assumptions. ~ Muth . e

> - assumes the-priceS'of“all commoditiesvother than housing and transport

are the same - everywhere 1n the city’ Muth dividés all*commodities"

T 1nto o mutually exc1u51ve ang exhaustlve‘groups,.hou51ng and all

7T T ether commodltles except transportatlon. In Muth's model ail employ-

.

ment’ 1s concentrated in the CBD. "The household 1s assumed.to act

_ 1n such a way as to ‘maximize an ord1na1 ut111ty functlon subject to a

_:-

P budge% constraint as is, typ1ca1 1n -economic’ ana1y51s of consumer = -
T e Bt

e L T behavror. ;The utlllty.functlon can be wrltten as U U (x, q),, where

RJ

q is’ consumptlon ‘of hou51ng and X"is doliars oﬁ.expendrture %n all e

, 'commodltles except hou51ng and transgortatlon but 1nclud1ng leasure.
peFa T A ] - : -

4, b,

The-- buﬁget constralnt can be" wrltten as g.= x + p(k) + T (k,y) 0,'A<eﬁ

. where P is the prlce per unLt of hou51ng, a functlon of dlstance, k S

e

Sha -

L . . from the CBD T.is_the cqst per trlp, a functlon of k and 1nc0me, Y, ’
" ‘cmultlplled‘by a glven number of CBD trlps for the household .Bf- R -

LT iequatlng the f1rst'pant1a1.der1vat1Ves~of.the Lagranglan functioh

o L-— U Ag to zero, the flrst order condltlons for houSehold
Vf“fj‘g';" . .equ111br1um Ere: found They are: B o

ERSRTR
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DT - The f‘ir'st‘ftwbr"'eifﬁétion-'s together imply-the: ¢ondition

whl.ch»says t at the household ‘consumes, housmg and other commodltles :

- -‘ - B

for al“l commodltles Equatlon (3) 1mp11es - ' ) o

e Ll T S T, T el o Tetn
i P o Whl&l ;tates that in- the equ:.hbnum locat.lon, the household's net T
'M_ w . savmgs ‘on “the- plilrchase of a glven quantlty of hous:mg and’transpor: > .
a : .os"tfs -that, would result frc;m a, ve’ry short§ move..would . ' 1,: ane
: ‘j’;"‘.' ' ’.w.w"“zero Bquu;:l:n (4) rgxpr-es;e: the‘ condltlon that the hpuSehold'

By ,expendlture on everythlng must ex’naust his income.

can be seen ea511y in thg ;’,qllowmg flgure s 4., o _— o e :
b rpi{gui"e €.1.1: " gqqi;iprium’of' j:ﬁg,:-ijous'éﬁol'd _
-#"-’t =
» . "_.‘ . g




SN Figure ~C. 1.1 ‘shows ~th“e'."usual ih’aifference :curves,« ‘the coordinate axes
L belng consumpt:.on of housmg, q, and X. For a’ household located&t
*

e haet

k the budget 11ne, L», 1ntersects X—ax15 at {y - T(k‘)} and ut111ty‘

is max1mzed at pomt A where the slope of the _budget line is equal

el — 2

wz to the slope of the 1nd1fference curve. ‘Thus he consumes (qﬂ- )

'}; e Suppose ‘the house'hold's dlsposable income after transportatlon

S e e cost 1ncreased elther by 1ncreased income or decreased transportatlon The

C e R

L3

cost. The budget l:me w1‘11 Shlft up from L to L 1n the f1gure -

e . 1 l. "To maximize, h1s ut111ty, he has to consume more housmg 11ke
i AN - LR SRS -

s q‘vl.'.-" A s1ml1ar explanatlon “can be applied. to a 51tuat10n in which

R 1ncome less transportatlon cost decreased R =

o I ‘the- prlce of hous:mg decreased dueoto,a deterloratlon in the

ERE '<.r

o local env:Lronment 11ke an 1ncrease in pollutlon, or the crlme rate,

- . _.A-r_}t

i -the bujget l:me becomes fl‘atter llke L2 in the flgure. The

.

household must onsume hous:mg: 11ke q2 in- thls framewor]‘c"holdlng

!-L(.‘,‘- - ad

£ S

ngle concentratmn of employment CBD, has been assumed so '

L Taxo
- - IR
= "7"

"A"

. :'vfar. Suppose, now, that a 5 condary concentratlon of employment (I

g = o

w111 call th1s secondary buslness drstrlct (SBD)) exlsts _along a

[ certam rad1a from the CBD at a’ dlstance k from 1t, as shown in - v

ST : - - . . Tw
flgure 2. R _M‘ - . L ‘ }
T A Sy e

In f1gure 2 P shows the decllnrng housmg pnces w1th dlstance

from the CBD along the rad:.al because‘ transport costs 1ncrease. F.or -

the same reason, housmg prlces pa1d by workers employed at SBD declme
o - o

AT e

fromkl, as shown byP1 T

‘,‘_'fl'>' B h o

=

~F T b=,



'Figureaciltg: Effect of SBD

§ggpp§ef£hrther that-there exist n SBD's, that is, many e T
~ concentrations of emploiment. Since I will be using data’éollectedr

from 1ower 1ncome households in Na1r0b1 where business’ dlstrlctsand
: re51dentlal dlstrycts are less clearly .divided than the c1t1es of
p"- CL developed countrles and lower 1ncome people work usually out51de the T

CBD,,the assumptlon may fot be as unreallstlc as the assumpt1on of onesi-~.

»v; concentratlon of employment.l' If there wereé almost contlnuous iﬁ T

T employment centers;along the radlal from the CBD at. kl; }2 kS’ k
o . o

s T sl assumrng k is blgger employment center than k and 's0 ony, 1n the : o

¥

e

follow1ng flgure 3, then the general trend of“the hou51ng price would

s A

b‘t;‘ ;‘?he decllnlng w1th the dlstance from-the CBD, as shown by the bold line ..

. : 2
W ,

O wh1ch 15 someWhat 51m11ar to. the average cost ‘curve for an 1ndustry

L - in the heory of the f1rm In short ~therhousing prlce depends“on

'*\;(AM <. the dlstance from the other'employment centers as well as on the
N S dlstance from the CBD. ) T § - :, ' :

“liq my data, only 124 people out of 755;Worked'in"C§Dl

- - - -t - N :ow

&




Slnce I~am assumlng many employment cepters,_the dlstance from

the JOb locatlon, J,,1s the maJor factor in uetermlnlng‘the trans-

portatxon .cost wh11e the dlstance from the- CBD k, is a minor factor

ﬁJf : - The™ equallbrlum condltlons under these new assumptlons are

) essentlally the same, as Muth‘

T”f, are replaced by j's in equatlons (3).and (4). Thus'

-

o ) household’s dec151on to.move

" i.. -.The last equation is again

= * .household's incomewmust be

n

a

But the, dlfferences are that k's

mere. expre551on of the condltlon that . the’

".~4

exhausted._,Ihls condition can be wr1tten

2 -

{y N 100 PR

One can ‘seé. that-any change” of one varlable holdlng the others

constant in rlght hand 51de of the condltlon will most lxkely affect

‘g -

v the demand of the quantlty of- hou51ng ThlS in turn will affect the
Suppose 1ncome changed If the change'

of 1ncomewerep051t1ve, -the household must e1ther 1mprove 1ts present




l hou51ng Or move to better hou51ng in thlS framework If the change

5
- was negatlxe, the household»must e1ther Tent a portlon of h1s housing

it

or move to a cheaper hou51ng. Slmllar thlngs can -be said for other

'varrables in the condition.’

«) C.2. The Model .. ' .

Baséd on the theory developed in the prev1ous sect1on, 1t is

hypothe51zedathat~¢he dec151on to move is a functlon of changes in

T

-

. 1ncome prlce of hou51ng, and transportatlon cost’. There areasome

more facters that are 1ntu1t1ve1y relevant to the model, however.‘

They are ‘age, size of famlly, transportatlon costs for chlldren 1n

X scho 1, and the famlly relatlonshrp of the househgld head. to his

parents. )

kY -t

:Age represents the stage 1n one's 11fe cycle, durlng the latter

g

»part of wh1ch~the“fqm11y is more“llkely to be settled -into 1;5 final

o g

eSS equ111br1um locatlon. An 1ncrease in famlly 51ze would tend to B

_ reduce famlly moblllty on the one hand, b

R
hou51ng and thus mob111ty on the othémn.:
ch1ldren in- school“ls obv1ous for its rel

household head's relatlonshlp to hlS pare

appl1ed to a model for most underdevelope

common tradltlon that. the oldest son has

w

ut, 1ncrease the demand for

Transportatlon ‘¢ost for N

evancy in the'mddel The -

d countrles, where it is a

the duty of supportlng his

» parents, usually 1n the same household who have great 1nf1uence in

-

the head's dec151on maklng

Cama



In domg emplrlcal ana1y51s,__)1 cannot-avoid a serious problem w1th

T the data. The prablem is that my- data do not have what I need such
o )
as changes in 1ncome~ prlce of housmg, and transportatlon cost.

Hence I wﬂl have to use proxy variables for some 1ndependent
-

varlables My initial hypot]1e51s is that “the probab111ty of mtra-

LN ~ . i hd

oL _urban migration (l household move was made, 0= household move ‘was

i not made). is a funct;.on of elght explanatory varlables average

..... S~

_monthly ;_ncome, rent for housmg, the numben of chlldren whlch shows

.,famlly size, age of the household head the relatlonshlp of the St

household head to hlS parents, the -dlstance from job locatlon ‘to”

V2R 'resldentlal 1ocat10n, the sum of the distances from the school

5

' ,,' - a.lOCE.thTlS to re51dent1a1 location a‘hd the- dlstance from CBD-to

.re51dent1a1 location. 1In algebralc form the -model may be wrltten as

o -

A*P(MO\FE) f(AVY RENT, KIDH, AGE,, RSON, DJH, TDSH DCH)‘

- -

where : u— T e N S ,' - N )
s o coomE T - 7 o i
SR ~""”‘P(MOVE) fﬁProbablllty of 1ntraurban mlgratlon (MOVE =11, NOh10\(E =-0).
' » ..RSON = household head‘s relatlonshlp to his -parents.. (oldes’t son = 0, -
S ,: rlf not s =:1) and otfier varlable:are aspreviously defined. o
:‘_’;"x_- .M.)’.f There are four methods 1 regree51on, dlscnmmatlon probit and
:u.’ A :,._‘_loglt ana1y51s - that gan be used for the estlmatlon of models of -
’5""\“,4"( o bmar;ﬂ ohoﬁz.ce Iy will, employ the fl,rst two techmques for wluch 7
J’ ; _, ._ SR l‘canned computer programs “are converuently ava‘:.lab'le at the Unlvers1ty

~of Oregon Computlng Center

- - - . - .



et 'C,3.“»Regressionfﬂnalysis‘ T . S ' ’
ool L : R S : 2 -
, . Llnear*regre551on dnalysis is undoubtedly the most widely used -~ T

N . . -

technlque of all-econometric methods. I do not attempt to explain 1t

nnany deta11 in this study. o i' ' -

I estlmate the probablllty functlon of the model by ordlnary

least squares (OLS) Tregression - analysis. "There are two theoretical

R '”Rﬁspec1f1catlons ‘that could be tested The first spec1f1cat10n is a-

llnear rélatlonshlp between . the probability of MOVE and the 1ndependent -

= ' Varlables. The second spec1f1cat10n 15 a multlpllcatlve relatfbnshlp

.~ -

But “the second specification is not appropriate for thls study 51nce

some 0f my 1ndependent -variables- have the value of z2ero.”, L o

o

S In ‘the model, thewdependent varlabletakes the'value of either ' s

. - - one or zero representlng the certalnty of MOVE or NOMOVE and, thus,

-':bv

g oL the\condltzonal expectatlon of. the. dependent varlable may be 1nterpreted

e i Lo i

as the condltlonal probablllty of MOVE .But there are«two major )

LAl
- . w2 -

- drawbacks “in uslng regre551on ana1y51s to estimate blnary choace.

'Flrst the predicted value oﬁ,the dependent“varlable can be greater e

S

o e - - -

e than éie or less than -zero. Watson p01nted out thlS problem clearly
P ’;'\_ . ' * e

e ” "In cases where pred1ct10ns form an 1ntegral part of the analy51s,

- . “”the potentlal 1ncon51stency of the predlctlons w1th the probablllty

e ' 1nterpretat10n of the dependent varlable is a serious obstacle to the

: . N - § -

STte . use of regre551on analysis technlques nl Th1$ problem ‘can be

-7 E Tl . 7“ - 1 : - . : : : .o A . . e

BT : Peter L. Watson, "Choice of .estimation procedure for models of
C blnary ch01ce," Regional and Urban Economics, 4, 1974, p. 189.




'mi‘nim-ized however, by spec1fyang ‘the model correctly and usmg a

sufflclently large sample. jd .
ET . - . % L
' Second the mode1~v1olates the assumptlon of hﬂmoscedast1c1ty of ~ «

the regre551on model, i, e., the assumptlon that all the dlsturbance terms

o of each vector of observatlons have the same varlance This problem of e e

.

o - dlfferent varlances, mamely heteroscedast1c1ty, comes, from the 11m1tat10ns-' o

v

'*‘ : of the dependent variable whlch in turn lead to restrlctlons on. the

“\ffff "flé values that.may be taken by the dlsturbance terms, There dare- two ! e

a-welghted least squares solutlon (WLS) andﬁaASOIutlon by*transformatlon

.

-,, Both. of the techniques are se51gned'to satisfy the assumptlon of 'i Y ‘ﬂ..ﬂ

o » ET

homoscedast1c1ty.'}The%detalls of thése tgchn;ques are dlscussed in
AR - < P o ) . . e

XN L N .- L i - :
e, appendlx I~ 1 prefer‘tb use thé weighted least squares solution- T e

-

T - sy
J.. - % o

The medel ‘is- estrmated by OLS and WLS, and the results are

e = M et

.compared‘ T employ elght expfanatory varlables flrst and some St e

4

' varlables ~are replaced andsadded to examlne the structural change of'«F% -

= b

the model Table €. 3 1 presents the flrst eguatlon for the

- A A,.n

- 1 g -
e v e

‘ -regre551on analys _The goodness of the flt represented by the i L
s j?F ;~14 coeff1c1ent Qf.determlnatlon (R ) is a prec1se measure of the strength e

Tl 4 "y < . o

of the.model wh11e~the t“tatlstic shows the approprlate 1eve1 of a. -



=6 7' Table C.3.1; Model of intraurban Migration (Equation 1)

. - o I ProbabLllty of. Mlgratlon o 'es
ors | - B
) ,- N _Coefficient t-ratio Coefflcient trratio,,

. — -
AVY _ - -0.00001 -0.256 = -~ 0.00002 0 355

F

U T T -0Too09  -2.016 - -0.0oli s, 663-‘

KIH 7 _;_s-o.oeu | -2:48  -0.0267 -3.778
AGE R 4'_‘,""-""'()_'. 01“29‘-.»- < _8.807" .-0.0150 -11. sszﬁ “
RSN 0.0721 2.358  0.0s60 . e 2:172
DH + . 0.0084 41460 - 0.0043 - 4. 734’
TDSH -0.0045  -3.564 . 0.0054 ‘—'4.612. g

et v 7-0.0040  -4.746 .. -0,0049 - -7.875

*.. . Intergept - 0.8443  12.796 . .0.9441 14.402

- -%hggreég'of.freedom Z I - 690 - A-tﬁ- S

3 LR . - - e -

SRTE L Lites 071910 e “To.2e95 T ST
- e owmr T o ' '

variable®in the mo&el. ' 'f‘ 17: s

The st by both technlques are reasonabiy -good OLS explalns aj- gxi,;

. e .

T ‘19 percent of the total variation of ‘the model wh11e WLS explalns
e i:,'\_ . LT
s ' approx1mate1y 27 percent whlle every parameter 1s 51gn1f1cant at’ the

S percent level except*AVY Between -the two technlques every

TN . 2

T ’parameter except RSON obtalned by.s WLS shows ‘higher t Tatfos than by

- g

- < -

ST -; " OLS. The magnrtudes of parameters except RSON are 1arger in WLS
- f ‘7 model than in OLS. Based on the theoretlcal reasonlng of homo-

. ' _.scedast1c1ty, the better R2 and the t statlstlcs of WLS than those

of OLS the magnltudes ‘of parameters obtalned by WLS are more

&

As



B 5 2. f;iflg k Y
o . reliahle/ _ - N ” '
R A Flnally,ﬁgotlce the decrease of the degrees of freedom 1n WES - ;;.ena;;
model in- comparlson'ﬁlth oLS model ThlS change comes from the . N
S Co o problem of the ZeTo- to one—probablllty range . Slnce the varlance, C.
’ . =y A
whlch 1s used as: the welght 1n WLS, has the,form of /1/p(1-p) e D

A'fuf where P 1s the predlcted value, 1t becomes an’ 1mag1nary number if the

' predlcted value 1s negatlve or greater than one The computer 51”

5 o

Hence these welghts N

kely: to be settled—down- A 51m11ar explanétlon_a“plles 10" the =

the more llkely the household has arrlved at 1ts f1na1 equ111br1um -

Jt p051t10n.‘ The negatlve effect of TDSH 1nd1cates that those people




.

~

-another school o -

'that the 51gn of lt is- negatlve 1n OLS but p051t1ve 1n WLS Thus I

regre551ons (Equatlon 2) presented below,

T

conclude .that there is not suff1c1ent ev1dence to 1nd1cate that AVY

who have chlldren g01ng to school are less 11ke1y to move. If the

r

household moves farther away - ﬁrom the school the children either have
o .
to make longer tr1ps=to sEhool and thus, 1ncrease the transportatlon -

-

_ cost, or have _to take the inconveniencé of being transferred to

= - L.

The. parameter of‘RSON has ‘the - expected p051t1ve 51gn, .since the

o

oldest son has the duty of supporting his parents, who have great ;i.ﬁm e
.1nfluence in household head's decision maklng as is a common

tradltaon 1n most underdeveloped countrles..~The effect of ‘the

o .

d1stance from Job locatlon is’ p051t1ve as expected ThlS 1nd1cates

that the farther a household is loeated from employment locatlon, the

hlgher is the probab111ty of mov1ng his re51dent1al ldcation. ThlS -

2N Sad
- . -

seems to be a reasonable effect .in a c1ty where oSt of the: re51dents =

eithier walk -or take mass tran51t to their JOb

Ihe parameter of AVY is not only very small in comparlson to

\that of-rent but also it has an 1n51gn1f1cant “t-ratio. Also note

PR

e

cannot reJect the nulil hypothe51s, the coefficient. of AVY ;s zero, anda;.jﬁ

= e -
>

< - -
2

_Lls 11near1y related to the probablllty of move.™ It should be pointed

. i

out, moreover, that lncome is highly. correlated w1th Tert as’ reported

-dn most stud1es of hou51ng demanda‘ The, 51mp1e regressron of- RENT on

AVY also reveals a correlatlon coeff1c1ent of 0 563 There results

1ead me to drop the varlable AVY from the model in the next

R

3/




. - - v
.. : s - ] 21
R Table“@.S.?: Model ‘of Int;;urban Migration - (Equatlon 2)
] « - 't: -~ Prohabllrty -of Mlgratlon ‘ - . =
- T s B
o OLS o WLS
) v Cpefficientu t-ratio Coeffici_ent'5 .t-ratie
o ' *0.0009  -3.640 ~0.0010 -4.2632;
- KapH ‘ ' -0‘.022_; “2.551  -0.0364 ~  -3.899
CoaE T -0.0129 -8.809  -0.0149  -11.69
35va _ﬁ- 0.0719 - 2.349 0.0597 - 2.262.
1 S 000044 4474’ 0.0045 4765,
TDSH‘_: o -0.0046  -3.622 -0.0049 -4, 832
R . -vo.vg,q4be , -_4,‘7‘7\2 . ~e-0.0049 - -s 022*
" Intercept sz a2z Tolbser o 1a.67
?thegreesepf freedom 747 T . | 693 
- R s _ “0.1908 " e o.‘27$5
) ) L Dol ) - = . e N
f;,_ . u?he results are quite encouraglng Whlle there are 1n51gn1fmcant iwm
e 7 : ;m.changes of R and t ratlos in oLS model from equatlon 1, every ; ratlo
N :i @llncreases and” R 1mproves in spLge of USlng one lesskvarlable 1nNNLS ‘
. e model The magnltudes of parameters are;almost the same as in the
wr.,;;~fﬁbivi’ prev1ous regre551ons u51nghgoth teehnlques . It aégears that the
. } 4? - “models ‘of equatlon 2 are’ better than ‘those of equat1on 1 1m[expla1n1ng
n:ijjzz ? 3n mhe probablllty : ,"_' k";‘*fmi Ce . T ,
- N - Whltelaw hypothe51zed that the change in job. locatlon 1s a maJor
o .”» explanatory varlable in hls probablllty model (61) U51ng a dummy
- <’ o ,;- ' varlable, he found the role of- thlS variable to be 51gn1f1pant I
- k have added the same dummy varlable JOB, representlng change of Job



-
%" b
<
.
5
~
RS

e R
, R
. a )
d e
el S
ths
2

" Degrees of_fréedoﬁ”

'uleve}.

locatlon to the first .equation {yes 1, hb = 0)1' The second

equatlon presented in Table C 3. 3 shows the effects of adding JOB

- o
N - - . . -

to equatlon 2 T : ) s . ) . - ﬂf -

_”"Table'C;ﬁ.s; Model of Intraurban Migration (Equation 3) - -
o e e

Probability of Migration. : . i ,?‘ ; -
.« . % _ : g e \
. o Coefficient ftjrgtié Coéfficiepﬁ - t-ratio :
ﬁEN_T . -3.212 '7;'-05060,7- -2.818 )
lV(I'DH_‘, -0.6212“" (©2.462 | -o"'\.“"b_éos . /-«-45;_“__2{"23; -
A'GE;:.. <o -0.0125  -8.477  "-0.0087  -7.115 -

0.0698 2.287 -.. 0.087L

" 0,0034 3257 - - 0.0005 T 0.5212

.. . =0.0044"  -3.543 . -0.0044 - 7.457
0.0039 ©7 40656 - -0.0057  _--i716 < 7
T 03154 - TFRU580n  Q.3205 . 7.457 .

0.8126 *_12.32 . ' 0.6813 . 10.44r ° . .o

746, w696 e e

2 o . N ey : ) ' ke - =
R s 0.1918__ : i .0.2584 0 o T e
. A o st s L ‘ .

i - -
e -

. T _I'

The addltlon of the hew varlable, JOB does not make substant1a1

E

changes 1n the structure of OLS model But it.does inm WLS model

_The

"iti

follow1ng results are notlceable 1n WLS model

- Flrst the parameter of

DJH becomes 1n51gn1f1cant, thus, suggestlng multlcolllnearlty between T

-

JOB and DJH wh11e other parameters are all 51gn1f1cant at a 2 percent

Second R2 drops .02 Thgvhlghly 51gn1f1cant-t,rat10 of JOB,




¢however, strongly supports'the.important role of the Variable JOB, in

the model Also notice the magnltude of the parameter 0. 3203 Thls

e

implies that fhe dec151on of more than 32 ‘percent of .the households who

moved in the sample was based on the job location change alone. There

e ' - ) : § . -
is‘nofdoubt3§nowj~aboutrthe'importance 6f the variah&e JOB, in the _

model, But the questhn is whetlier the mere fact that a household
head changes his JOb location should influence his dec151on to move

“or not Suppose a household head found a new JOb not- farafrom his.

SR

old JOb, say, one:block away. Would he still move’ If other varlables

are-held constant it seems to be reasonable that he is not llkely to

move. . .- .

-~

In W next equatlon, I 1ntroduce a new varlable ’absolute
value of thé change in“DJH due to JOb change, ADJH’1 wh1ch reflects

the change in transportatron cost, For those household heads who d1d
Ar} 55 -A:"‘:)' -

not‘change—the;? JObS or changed“Jobs but 1n the same grld square,

the value oﬁ,ADJH is” zero., I replace ADJH w1th ‘the dummy varlable .

JOB in the follow1ng regressions. L ' a4;~ ;3

o

*M,The results of thlS regre551on are as “gGod- as those of equation 3,

The newly added ADJH~also appears tQ be' a 51gn1f1cant varlable at 5

percent level and the R (0 2679) by WLS. appears to be much more

I - ;.~‘ : .~ 
ADJH = - I(DJH)new - (DJH)ol q .

e




£

- accurate than that

R

of ‘other stullies of binary,

&

Probability

"Model of Intraurban Migration

of Migration

choice probiemzl
. : 2

(Eq@ation 4) ..
AS

Table C.3.4:
oL -

RENT ~=0.0008

CUKIDH .. e 0.0207
< AGE - -0.0126

RSON ~0.0711

“DJH 0.0018

~TD$H -0.0044

PR

a ‘DCH EXRN

Coabmtt T 0.0039

=
e -

WInfErcepf
. D im

ﬂbeggées'gf freedgm,

-0.0038

Coefficient

T, 3.365

t-ratio
-3,283
-2,404
+"~8.,630
'2.33%
1.449 -
':3;526 -

" 4,581

+0:8380 12,94

k-3

WLS

Coefficient t-ratio

-0.0009 -4.267

-

' .o I
s 20,0265 -3.807

0.0566 2,183 -

= ~

0.0016 -»  1.535

"-0.0048 . -4.805

-0, 0046 -7.201

0.0024 _ = 2.265 -
0.9092 *  14.17-

692 -

o 0.2679°

o - e ) T
i e v e - r
- EPEN e
"é {}The statistical fit_obtaified by Staﬂléy Warner in his study was
- R” of .167.. See 'Stochastic Choice™of Hode in Urban Travel: A Study
in Binary Choice (1962, Northwestern ‘Press), p, 60.- For more examples
of statistical fits of studies on binary choice problems see (34).
B . N i 3 B
. _

-0.013 7 doa1




. . . Yot - . - - N ‘;25
U + ~.7 - Since, ,among “the variables T enrploy," ADJH .is the only. variable
., ’ : o R 4 N o :
«7 .+ . -based on.the ths)ry discussed in' C.1, I-expected better resultsgthan
- . . ] h ey . — . . . . ! et
: ) - - . o - e
’ what I obtainedfin eqliation ‘3. One thing I neglec-ﬁ'ed when‘this -

" varidble was 1ntroduced is the dlrectlon of ADJH, whether one's new '

' f'>"' ’ - Job is closer or._ farther than prevmus Job frop ofie's home- All the
= .‘*, oL changes in JOb locat‘ions are treate‘d as positive: values (or Zero if i "
e the changes were made 1n same- grld) even when one found a JOb closer...
B . Nto hls resmder‘xti:;l—-focatlon than hlS old ~ob wps " But“the éffects
of A}):]-l;,. whlch is a proxy' for the change in- trahsoortatlon‘ cost, on .

- . 5
LN

the budget 11ne is opp051te dependmg on_ the direction of ADJH,

T p051t1ve or negative value as. shown in the following £iglire,

o . . . L e . L e

o i to. L R =N

. Figure C.3.1: Effect of ADJH on -Budget Line

» '7’.; 7" Q: -
':ﬂ'—:fP‘ositive ‘ADJ'H (fﬁcre'ased transportation "cos't)“"’i'»fi‘ll 's'hi'ft down the

- L -

S _,budget 11ne whlle negatlve ADJH (decreased transportatlon cost] w111 )

ATy

" = shift up the. budget-llne Bothc\effects should increasg the

Vi - .

- “‘f‘ . probab:.llty of ‘move accordmg to the prevfi)usly dlscussed theory But

S do people react the same way to both decreased budget and’ 1ncreased
P ,.m - - . - i

.7..;_;:7 <A *budget" L] -~ _ ‘, ’ - . - ‘_:; e ) ‘;‘_

e - T now suggest a hypothe51s that» people adJust more rapldly to

v

[N



o

. negatlve or p051t1_9

-whén the Tew JOb locatlon.ls farther than the prev1ous locatlon, the”

- aa
2

equ111br1um when their dlsposable 1ncome increases than when their

income. decreases in Nalrob1. In: other words people move presumably
> .

to better'housrng when,lncdme 1ncreasesduetozadecreased transportatlon75 -

cost but they are reluctant to move when income decreases due to an.
1ncreased transportat&on cost In my next equatlonEADJH is- replaced

,by'ADJH*l in which’ the~d1rect10n 1s 1mp11ed, i, e., 1f one S new JOb

- ot

- is closer or farther thanonéspreV1ou530b thenthevalueofADJH is

, T g . * i
ST .

The results.of the - regre551on are presented in the follow1ng

g~

table. By replac1ng thls varrable, I get better results ;Flfst‘

notlce the 1mprovement in the fit’ of each model .’ R2 increased 22 -

-

percent in OLS and 57 percent in WLS Second all the parameters are

=N

51gn1f1cant at 1 percent level except RSON whlch is srgn1f1cant at.

5 percent level DJH whlch was 1n51gn1f1cant in WLS of equatlon 3

-JS“also hlghly 51gn1f1cant Now the model (WLS)‘l

~expla1n more than°42.percentk\f:the varlatlon. T P
™ “The- rpretation”of the coeffic1ent of ADJH* would be
_that When people change to a closer job location than the prev1ous o ‘ﬁi‘;‘

one, the probablllty of changlng re51dent1a1 locatlon 1ncreases but

.3
probablllty decreases. The latter part of the 1nterpretat10n, i’e.,

the case of further job, locatlon, sounds paradox1ca1 Itawould seem
,,,—s

a reallstlc v1ew that a pérson would be llkely to move due to an

R .
v -

Y O ®3H)
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Table 'C.YSLS.W-—Iic;del of Intraurban Mlgratmn (Equatlon 5)
o \ Probabilityof " Mlgratlon ‘ A .
L ¢ S e =~ | 'OLS i " ;« '_ . ,. EIL_S_ - i:’ - .y ,(
"= Coefficient . t-ratio- Coefficient t-ratio -
Lo RBNET T 00009 -3.659  -0.0008%  -3.654
. KIDH © L 06210 -2.307." -0.0232 .,‘,‘_:-.15._4:13"‘;- e
= aee . -0.0121  -B.485 -0.0139 . -10.84
’ ":;'R.ASON o 0,073 >2.49é§\\- - 0.0561°  2.205-.
o T S oooee L giae7 0; 0104 *or078
TOSHT - 0.0089 - -4.009. -9.0049 ' “:4._,848 A
P _ -0.0038" . -4,009 ~0.0049 07794
c ADJH*_ : 070079 7,444 "_":_‘_\-q..possi-' 17,948
“ Intercept SR 1077369 _11‘:12 | 0.814% 11,94 .
. Degrees of “freedom : 746 .. - - . ,6,79" -
. SR .Ez):f,-- . e .‘0.3_469' (0.2388)? . 0-4200 (o:‘z{ieg;)- . -

~1ncreased transportatlon cost when his new Job 1ocat10h 1s drasmcally '

- B

farther thah the prevmus job, location. ff’ s IR B
N :-. - | It was -z;lread)’ dlscussed ‘that both.. dlrecttons of ADJH would™ -~ .
;‘ LB 1ncrease the probabtilfy gf 1ntraurb;m mlgratlon. _r'I‘he 51gn ‘of the
T - -t -
‘J o2 parameter of ADJH* seems to indicate that “anegative ADJH* increases
‘ 2T the probablllty of a mt:ve more: than an equal p051t1ve ADJH* however
A B The followmg table presents“;.ddltlhnal 1nformat10n .on ADJH* '
S It shows how- low income level Nalroblans reacted to their new Job
oL : Locatlons in 1970. = ) o o s
) .-




V .28 e

B

‘Table C:3:6: Distribution of JOB and ADJHX -

o s . MovE o . NOMOVE : TOTAL o
JOB - © 7 60! (59,.2%) - 59 (49:6%) 4. 199 (l00%) - -
ADJH* (+) .26 '(32.'1%) o 55 (67.9%) 81 (100%)
.+ bJE (0) "o - (4 (100%) - = 4 (100%) _
BRI S I éldQ’n}m, BN T, e '(1‘06%) RS
‘ , :

. The. first line o,f the table shows that about half of the people =

Frises

who changed Job locatlons changes\‘the location of ‘their re51dence
Among them, only about 32 percent of the people whose new- Job e

1_ocat10ns were further than previous ones moved whlle those who
A ’ . changed Job locatlons but in the same grld‘ square ADJH* (0) dld not

PN

move at all . But every household whOse new job 1ocat10ns are closer

changed:- thelr re51dent1a1 1ocat10ns It could be c01nc1dence, yet it
obvmtrs‘ly suggests the general trend of mov1ng affected by &DJH* Tin

s

fact ADJH* along is" able to explaln 23’ percent of the total variation’

s wE

L "’”“f thé probablllty of MOVE - ’ D ,

ey

'.-‘,4‘

In summary, ADJH* appears to be the most. importan\t"n\;ari}ab}e in e

e ) . o ) L
- explalnmg 1ntraurban mlgratlon in this-model. I wifl' examine the’ -
~ B . varlables used as 1ndependent variables agaln in usnng dlscnmlnant .
R ana1y515 T L R - T
,-._“ \ o N 7 = . e . . vt T
s - . h ~
T e 1>"I'he.’51mp1e WLS regressmn of ADJH* on P(MOVE) is:
ST P(MOVE) = 0.2958 - §.0031 Gpaw) -
oL S (16.88) (-15. 07)

s e T T RE 22318, DLE. 7szf
The numbers in parentheses are t rat1os

A
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equation associated with»group iis ™

. wherex

*

- .C.4.

Dlscriminant'Analysis”f"":. SR S
»y : . '
‘ Discrimihantsanalysis is A relatively less. frequently used._
'7: ‘ . ’ -bt‘ ) ! ' A"a‘ .
technique in the literatyre of economics compared to other disciplines

like business administration, especially marketing analysis. The

ObJeCtIVe of a dlscrlmlnant ana1y51s is to define a set of equatlons
" that eff1c1ent1y dlscrlmlnate among two or more mutually exc1u51ve

populat1ons or groupso Thus this technlque 1s one of the most

su1tab1e technlques for the problem of blnary’cholce.

= In this model one dlscrlmlnant equatlon is. constructed for»the7

MOVE. group and the NOMOVE group respectlvely as a linear funct1on of'"
dlscrlmlnatlng varlablest The‘generalrform of the d1scr1m1nant

L= : - ca

5 rs a dlscrlmlnant score. for group 1, and the constant 1J is

S : e .
- b s SR

a coeff1c1ent Qf Jth varlahle,

‘j in groug i.: o e

2

I employ the same elght explanatory varlables used 1n the‘u

e -

regression model (equatlon 5),as d1scr1m1nat1ng‘varlables.

e

They are

ot

RENT KIDH AGE, RSON, »DJH DsH, DCH AND ADJH* Alfhough I use the

same varlables 1n~both modeIs, there is a ba51c dlfference betweeen a

d1scr1m1nant model and a~Tegre551on model- A dlscr1m1nant analy515

. - g -

'regre551on analysrs.- It 51mp1y employs a multlple cla551f1cat10n

’

”'ana1y51s of the data, 'and the Z values are s1mp1y group 1nd1cators.

“No attempt w111 be made, however, to explaln the bas1c theory underlylng

~ a

“ .

o
%




) d1scr1m1nant ana1y51s in-this sectien for there are excellentdescrlptlons

,.oon dlscrlmlnant ana1y51s avallable elsewhere (43, 46 47)
- o

=N ’ o
I‘apply the data.to t_he-BMDO'INi1 Stepwise'Discriminan; Analfgfs .

program. The'results are presented in the following three tables.

*
o

e Tabie C.4.1 glves the values of F to enter2 wh;ch Show the ., . B

ES

ab111ty of each dascramlnatlng varlable 1nd1v1dua11y to c1a551fy the -
data. ; \
v” X t
. Table G. 4 1 F to Enter : L *
CRENT  6.41 KIDH 25,41 . - AGE 85.66. ‘»RSON ,‘4.57 T
DIH 19.27  TOSH 17.80 - DCH 14.82°  ADJH¥ 10.52
Degrees of freedom 1,753 . T o . L Tam e
Sincefthe:oriticathwwith 1 and ]53”degrees.of freedom for en ’ .  ‘?

efwallowable;g =.0,05 is about 3.85 ail'the variables‘are said to

BT dlscrlmxnafe adequately between the groups in thé ana1y51s at: the iR T
5 percent level of 51gn1f1cance TR ’;“' ' ,'u‘.,, )
. e

<A

TabLe»C;4.2 presents the dis¢riminant equation5'and‘U_stat;étio?

U N oo

o lW J. Dlxon, ed. fBMS. Blomedlcal Computer Programs Berkéley:.. - B

Unlver51ty of Callfornla Press, 1973, "7
LT - "zF to enter Values are Statistics for testing the hypothesis

The assoclatiofi discriminating variable. does not adequately -
c?a551fy -the or1g1nal data, set, versus ---

Tl Hy: It'is a “significant -classification variable“Wwhen taken alone. -The
. 7 »--largést E to Enter-most 'strongly rejefts the “hypothesis and, identifies
R the first. varlable ‘to ‘enter -the model. - F

The uU. statisitc tests the ‘hypothesis

R . HO: The -variables ‘which have been . Hy: At least one o
- .. entered do not as a group versus’ .~ variable discriminates
SRR »~adequate1y dlscrlmlnate among s - “adequately among the
: the classes, . ; $f R -~ classes.




N N ‘
. - ¥ \
e “\\‘ .
- ; N 317
- . . N\
- . .-+~ Table C.4.2: biger%yinant Functions ’ . \\\ L
. .. . e LT ) ST . . & \\ T
- Variable = L . NOMOVE MOVE T
RENT ' "7 0.0299
) ' KIDH ..~ . , 0-0706 s
AGE " i W 's . 0.4134 . g
L. T, ! - . ) B . e ~ -
- RSON ‘\ 2.5511 i
. ‘DJH. - 0.0763 -~
DS e T 0
- . DCH - : . - 0.0736 I
ADJH* .5 -0.0334
we ' . Comstant . el )
... fTotal sample size (N) = 755: ny /s~36 ny Sar9 Lo ' =
ERS ' . .4/ bl . e
© U Statistic = 0.7498.. ’ .7 " Degrees of Freedom78,1,753'
Approximate F = 31.1* .= - .  Degrees of Freedom 8,746 -
v*Sigpfff§§n? at 1 percent level, . = ' U T e T o
] 23 T e * - T ’ ) = “
S, ;,\1; The 1nterpretat10n of the'dlscrlmlnant coeff1c1ents is more or lesrs(,m
- - similar to”the means of two groups dlscussed in sectlon B The '~, _A -

" ~general tendenc1es of the MOVE~grQ9p are that they are younger, pay _; -

““‘1ower rent, havefewer chlldren,,not llkelytolnaoldestsong llve farther

i: ,:;w.:xh‘J from CBD and thelr .job. locatlons, spend 1ess tlme o;ynoney for Journey
%f 3 Q:  to school, -and f1nd .closé¥ JObS than the” NOMOVE .gToup. -
’ Bl ?"7” Y complete table for the U statlstlc is not avallable it the
N o U statlstlc can be" transformed to a statlstlc wh1ch has an approx1mate
. F dlstrlbutlon Slnce the Approx1mate F, 31 1, exceedsfthe crltlcal _
: e «:m;‘.F with 8 and 746 degrees of freedon, at the I percent level 2. 53 I -
- ' Jcan say the varlables as a group adequately dlscrlmlnate between the _

o
Y




. ; < . o T ’ - . ’ >
- groups. . ) : : . -
) " o - lr:}w N -

!

! - -

TRt

number of correct and intorrect c1a551f1cat10n of the orlgrnal datd
set by the discriminant equations.

: ' ) oo
. \ . R -~

'; Table’ﬁv4.3: Confﬁsidn Matrix

Actual Group - _ ~ Predicted Gronp
- * NOMOVE MOVE 5
Soowovs TS s6” -3
SoMvE 29 LT s T

'I'he confusmn matrlx shows that the discriminant. equatlons
perform well- for NOMOVE groug_put poorly for MOVE group »They

MOVE:group Overall 597 cases or 79 1 percent of the samples are

a

correctly cla551f1edr Wlth this 1nformat10n 1" can now use.a

o

Chl square test by computlng Q statlstlcsl to determlne the overall

i - ]

W

effectlveness of the dlscrlmlnant ‘model to c1a551fy the data 'set as

- - . 2
4 : . -
2 -

[ . e

Under the follow1ng hypotheses ' P

Table €.4.3 Eresents theaconfu51on ‘matrix which- summarlzes the™

N correctly cla551fy 94 4 percent in- NOMOVE group and 41.6 percent in

. »opposed to chance c1a551f1cat10n Uf thls set “The obta;ned.statlstlt,f

Hos Dlscrlmlnant model cJa551f1cat10n no- Qetter “than randon c1a551f1-

catior, versus - -
Ha D1scr1m1nant model performed befter than chance, ‘the’ statistic
‘ . Q= -(N o R
‘ T INE=D) :

is dlstrlbuted as a chi-square random variable with one degree “of

. freedom, where N = Totallsample size
- T . t= Group151ze
- s N “m = Total number of correct c1a551f1cat10n




" were applted to the mddel developed in-C.1. All of them appea} to

X 33 .,
‘255,_a1so far exceeds the significant level (X 0. 005+ d-f. = 17,88)
' 154
conflrmlng that the dlscrlmlnant model cla551f1es the data set bettes
than could be expected bx.chance ) - e x w0

" The c1a551f1cat10n of the .data w111 be dlscussed agaln in the

next sectlon along w1th the d1scu551on of the c1a551flcat10n by—

EY

regression modelt. - 2 s N

~ . CG.5. ?etformanceeTests of the Methods

I * - - >

I3aw : - >

i Three methods of estlmatlon OLS WLS, and discriminant analysis,

k]

.give signiticant estimates. It is d1ff1cu1t however, to suggest the . CE.

A

best method for emplrlcal “work among them w1thout certain crlterla T >

To evaluate the three methods of ana1y51s the performances of each .

e

ld "be tested and compared with each other. .. PR

the—e&assificatldﬁAtést'

Fbr each method two dlfferent tests

“and. the predlcfiontest —-arecarrledout Inthecla551f1cat10n test =

LmpFERS

the probablllty of MOVE for each household is predlcted by each

o _" A

technlque u51ng ‘all the observatlons Then the household heads weze..

a551gned to elther MOVE or NOMOVE on the ba51s of'P 0 5 .cut-off

p01nt. That 15, EY household head is c1a551f1ed as MOVE if the

is  Jess than 0.5. .“ :f : **_L S -

The pred1ct10n test is essentlally the same as- the cla551f1cat10n

. test except that half of the data is used to generate the equatlon, . -

vand theﬁprobablllty for each household in the other,half is predicted



by thisqequatioh The results of the c1a551f1cat10n test are
oo

“ . .. o - Tl g

= - R

»presentedﬂln table C. 5 | o =

. e
-

Y _er ; - Table C.5. 1: Classificatiqe~Matrix

e SAMPLE ’Percent OLS Percent WLS Percens Disc. Pereeht

NOMOVE - 536, . 100_7«‘-‘- 492 91.7 . 480 89,5 506 - - 94.4
MOVE 219 . 100 - 103 47.0 117 53.4 91 - 41.6
%7 Total 755 _' © 7100, © 595 78.8 8 597 791 597 79:1

s . a0

correctly for NOMOVE group and 103 cases (47 ) out of 219 or1g1na1

- observatlons correctly for MOVE group and in total 595'cases (78 8%)

i

OLS c1a551f1es 492 cases (91.7% ) out of 536 or1g1na1 observatlensc.'

“are correctly c1a551f1ed Both WLS and discrlmlnant analys1s correctly

classrfy 597 cases (79 1%), 2 tases more than OLS does in total whlle T

- TR

',wgrand 41 6 pergent-respectlvely,vfor MOVE group Slnce Ly 1nterest is

class f1cat10n among the three methods : . -J_w&;_ﬁTA

P S

leen that WLS is the best technlque among them, I run affothet

g,
- Siom 2

c1a551f1cat10n test Whlch con51ders prior probab;llty -$ince .I know
3 =y fo -

--that there are 536 households who d1d not»move, I order all the« i

.y e

predlctedwyalees from the smallest one and set the 536th predlcted

. A s .

oy

value (0 3980) as the cut off p01nt ] i.’~

-

_:; I also employ a predlctlon test‘ln whlch half of. the sample is

' used to- generate the equatlon The sample 1s-d1v1ded 1nto two halves

Tirandomly by the bu11t-1n functlon of the computer The'coefficients v




..;.'estlmated u51ng the flrst half’Sample are then applled to the other . »
- R ahalf of the data set to produce estlmates of the probablllty of - -
- T e e . :

e
e, T each observatlon Theaequatlons generated from the ‘Pirst half of L

-3 : -the data set are more or less the same as the equat1ons

from the
P . - -. .. . ‘” k. . " -
R entlre data set. L . 1‘ T

@l

o>

The resufts ‘of the tests, that predlct the "second’ half data set _ _~-Wf

whlch contalned 101 cases of MOVE and 276 cases of NOMOVE in. the

’T “ S

g“dlscrlmlnant mpdel are presented 1n Table C.5. 2"

Pt

U . ul'v;~:'Q: L TaBle CfS;%:_ﬂ?rediction“Matrix}ifg, S ﬁ{m

. OLS  Percent - . WLS : Percent " Disc. bercent” , |
" NOMOVE 269 97.4. - 260..  94.2° 253 7. 948 . e
MOVE - L 44, - 43.6. . 49 Cags o 3. 0 4s.1 L W

.8§:0;,-. 309 7 82,0 306, . 81.2

- . . . - o ™.
- , - —— . . ~ - - .

7 -Total

.The:performances ofipredlctlon are sllghtly bétter thah thése .=

cﬁtlons in total percentage fBut pred1ct1ng MOVE 1s “55

e

substan ally better‘than clas51fy1ng :MOVE by all models

i ._\\

:w“f"@c three models, dlscrlmlnant anai?51s g1ves Tess accurate resuIts An.

g

T -~

S e overall performances. ;Thus 1t appears that regre551on models are
o BRLTL -~

L I also prefer to use WLS to OLS not only becauSe 1t glves better

ﬂ..-. s o

predlctlon and c1a551f1cat10n for MOVE group,,but also because the

o

g
theoretlcal reasonlng is_ more sound 51nce heteroscedastlclty 1s
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i e corrected :for, él;hbfﬁéh_ZOLS péfforns almost as well as WES in o

- classifi¢ation and evén b_e‘i;;.ter,
LR T T LR HRT
TR e - _

in total prediction. . ..

- - T =g

" .. .
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- p‘.‘.w%%TmN_ AND DISTANCE OF INTRAURBAN MIGRATION
T, R 7 : 2 . L e
In the prev1ous sectlon it was - shown “that the probablllty of C t

antraurban mlgratlon isa measurable behavior of urban households

.-5Suppose a householdr;s predlcted to have a h1gh probablllty of ‘ o " ’ F

’ phenomenon or is there a systematlc spatlal pattern7

'MOVE Then - where would 1t move to7

Is 1ntraurban mlgratlon a chaotlc

g, -

If° the Jatter 1s i

Lam

true, 1dent1fy1ng relevant variables that determlne dlstance and

- . ' - e b4 -~ .
) 'dlrectlon in. 1ntraurbaq mlgratlon would prov1de a useful=gu1de for -
ﬁurban plannlng “The . object of th1s sectlon is to .analyze the- A L .
’-geographicsaspects of the mov1ng behav1or of African households. N
dlstance b1as folfbws next. 3"*” " R . -
s i - L I ' R O
ﬁ?" S e . : " LT
Dtliﬁbirectieh'of Intraurban Migration -~ P e
e sz T T . W
i ' Researches on d1rect10na1 bias 1n Intraurban mlgratlon have ’ -

n soc1a1 science (1 6 7)

been reported many t1mes by researchers 1n dlfferent branches of - i

- - |
Among the studles, Adams.! report on ) -

- - -
P P

pdlrectlonal b1as of 1ntraUrban mlgratlon in M1nneapol1s is. partlcularly

1nterest1ng, 1ntroduc1ng the seemlngly sound concept of mental-map. . ,-_1

Adams argues that a re51dent develops a mental map or perceptual

image of hls_clty'based largelx on his dar;yﬂand weekly.act1Vities.

e, gt L Nt
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‘He argues further_that the.re51dent,reta1ns a relatlvely narrow mental s T
:’ o map of hlS urban area 11ke tge p1e sllce shaped area ShOWn 1n flgﬁ?b -
“D.1. 1 where H 1s the re51dent1al locatlon., : ?’ . " . .
t ’ . - . : . vy N N R
) i - Figure D.1.1: Mental Map - os
----- ) They are (1)<the leng;h of-myye
=T (11) the dlsqgnee of the 9r1g1n, H' from _the: center 0 of the central
i K .. Accordlng to" Adams, the angle m/, assoc1ated w1th 1ntraurban moves
o lev - wo 1d be a blmodal clustefing around O degrees and 180 degrees. U51ng L

o e

he conflrmed the dlrectlonal

data from Mlnneapolls~c1ty dlrectorles
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N - - T
~ - 4 s 4 - 39. A
- .. Figuré D.1.2v TIntraurban Move - :
- . =
Py . o - had - - ~ g N °
. - -’ . | . .
- b
- J - H
n
- L - -8 R
- . - m -1 a g -
] ¢ e
v : 2 {
Y s R B ’
v e S c! : '
T H = Location of Present House
- ‘H'= Location of Previous House . o e
= = Location of-Job T _ * ’ ) o

Center of Central Business District

A large c1ty 11ke ‘
’ Mlnneapolls,'howeveri_must have more than one bu51ness dlSt;;Ct
- o k Suppose MB.QE re51de§aat p01nt H' and has a JOb at the second ;;ﬁg
B ;{;»{ . .»wbusiness dlstrlct like point J, 1nstead of CBD, . point 0. fhen“he

_may have a'mental map of*AODJBushown in flgure'D“I 3.7 But the 1mage R

. " of AJB should be stronger than that of- AOB 51nce _he- goes more often -
i “;«%\‘ " to hlS job 1ocat10n th;h to’ the downtown -‘ -
rﬁcyfv’ : ”l Glyen that the rev1sed .mental map aird the hxpothes1s of b1modal
N n;”imjl e clusterlng ar‘_e“correct, theh the'relevant attrlgutes are dlStance c
wi . w'-ii : and angle m _1nstead of dlstance c! and angle m' in: Flgure D.1.2. It
. h: . ;: 15 not surprlslng that Adams' assertion was supported by weak |
a
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v
.
i
,
T .
e
. .
& K
.
2
.t o
- N

¢

e

-who anélyzed angle m'.

and flndem by taklng thearcc051ne of t051ne m, then mu1t1p11es the

-

T

=

vclusterlng in terms of angle m e1ther.1

.2
+ C

- 2ac

-1ntraurban mlgratlon, however, does” not: support Adams' b1mo&a1

My 1nvest1gat10n on 206° samples wh1ch made

40

- empirieﬁl evidence in his report'and‘no support at 511 from Whitelaw .

The.frequenc9 of the’ samples .

.résult by 180/ to transform the angle to degree.

L4d

S

ey

1To calculate the angel my of the move 1n.degree5, we flrst
compute the cosine of.m in radian® by the follow1ng formula'

B

; is almost evenly dlstrlbuted all-over 10 degree 1ntervals except the

i

e
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-
< N
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- ~ - 4T

: Tab1e~D.-1".;l Frequency Dlstnbutlon and Proportlon of Angle m-

« . Angle vFi'eq Percent- Angl-e. Freq. ' Percent Angle Freq Perceﬁ IR

P

<o T T 09 4 -tever0 9 L 44 121-130710 ¢ 409
: 11?7.29,%.,7 zo 9.7 71-80 1 5.3 i31-14o 10 4.9 _
-, 21;.-30.:'._1_‘4 67 ,‘ 81-90 9 . " 4.4 141'-':-1585 7 "'3;4“ ' “;—j
... - 31-40 EETHOS 5.3 -.81:5')0 12 5.8 151160 12 5.8 )
. 4;(-50 % '_-3._9.’ 101-110 13 6.3  161-170 24 + 11.6
51-60 16 =077 11181207 11 5.3 171=180: 0"+ 0.0
._;(')-6;).. “'78 %7.9- 61-120 65 31‘.6“ 1‘2"1:1?80 0 3060 e -
. Now the question. 1s whether or not the engle m or m; 1s A B -
- = _‘relevant varlable to. 1nvest1gate for venfymg the .v;1'1d1ty of mental . o

=

e map hypothe51s In figureD. l 3, Mr K could move ‘#ny anglé from 0 ) =

degrees to 360" degrees wlthout v1olat1ng Adams' hypothe51s Clearly
— . “the rvele\.;nt. -angle is not the angié m but n.in ;:1gure D. 1% ? -
T s feliowmg table’ preeents the dlStIl:butlon of .angleé n. - B e
. : —r _ Table D 1k 2: leeciuency Dlstn‘butlon and Proportlon of Angle .n ‘ -
—4 Q Angle Freq, Percent Angle Freq. l:_e;;_cent" Angle .Freq. Perc‘ent.'.' :N
e B 0:10 84 . - 4o§~;8f.:f‘s‘1;__7,d’ 3 150 1312330 2. 1.0
T O 11-20 32 1155 71480 0 o '1';;-1’90 i e
e " 71-zn“m = 9.2 .':__g_l"_gqb-.v 1, 0.5 "“"1"2?"1-_1‘56 2 . Lo
Y L3180 220 - 10,7 91-100 © I~ 05 asi160 s 2.

Lo R 41’-50 .11 - 5.3 101-110 1 T 0.5 161~170° 12 . 5.8
B s;-eq’_’.__.,_s- - ..2,4- 111-120 4 19 171-180< 0 . 0.

T 0-60 1757 83.9° 61-120 10 4.9 1203180 23" 11.2
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¢

- w1th1n hlS mental map Slnce the 51tuat10n‘of h0u51ng supply in

g More than 40 percent of the 1ntraurban .migration ‘occured within®
“a 10 degree span,'and almost 8¢'percent of the sample falls in, 60 .
e}
degrees. ThlS skewed dlstrlbutlon appears to suggest that people do

: have Aa. perceptual image" of the urban area constructed along their

. >
Journey—to work 11ne and the mlgrants' behav1or of searchlng new )
- . - ~ e A:..x,;{ :
hou51ng is constralned w1thrn their mental maps. ' : -
. 'D.2. Distance of dntraurban Migration R o

Lol L LeEgs S ¥

Pt g 4

bne's decision-of"howAfar to move may dependmon*the supr?"

51tuat10n of‘hou51ng in a partlcular geographlc area, presumably T

u

Naerbl is not known to me, I will 51mply assume’ that hou51ng for ]

T

‘Tent” is evenly avamlable all over the 01ty

. %V"The prlmary reason for 1ntraurban mlgratlon is, as d;scﬂssed in -

e T K =

C. 1 the change rn one%s~budget But the change in. 1ncome "is

Then ‘the new hou51ng one rs

look1ng for 15 more or less at -a. 51m11ar prlceﬂlevel to’ that of
.de" o

present hou51ng Slnce the prlce of hous1ng depends “upon’ “the dlstance

R from CBD as prev1ously dlscussed Ircan now. suggestua hypothe51s that -

. "
o v

P »fromRCBD. Accordlng to. thls hypothe51§, household A's (or. B's)

“probable new re51dent1a1 locatlon is in:the shaded area‘where the

o

S pr1ce~of hou51ng is in the nelghborhood of the present hou51ng-pr1ce

rdom

N . . '

The income elast1c1ty of hou51ng 1s reported to be around 1.
See F. de Leeuw (5) L

] 3 . ) | .- ‘ | - 4o




- ainctherfollowing‘figure, given. ‘that ‘they have!the same'mentab.mapl

e
Py . -7 it

" ..Figure D.2.1% Probable Area of Move

N I :"‘ Be51des the dlstance from CBD (DCH), there may be some, other T

factors that affect the dlstance to move. Rent is one of them SlnCe

hlgh rent\hqu51ng is relatLVely more scarce than iow rent hou51ng, the

u“:iAg dlstance of hove of hlgh rent payers Will- probably,be further than '

- - L

'?in 11y the change in DJH CADJH) seems to be an approprlate

pE N

S varlable when one changes hlS JOb locatlon because it"will dlrectly
i . N N-re.“

- P 1—“1
. . . m~. . e
& A I =
.

[RNUUINE ', e,

The regre551on equatlon for the d15tance~of mlgratlon obtalned =

&‘1 shmge * ' ; s -
by themmethod of ordlnary least squares “5n 219 observatlons, i.e., :
those who changgd re51dentra1 locatlon in 1970, i€ presented in
Table D. 2 Lo e T M

“'g; The parameter of RENT is 51gnrf1cant only at the 10 percent

¢ .
level but others are 51gn1f1cant at«the 1 percent level The fit-of

SR Co

e, the model is reasonably good RZ = 0, 41 and all the 51gns are as
; ‘ctiwne,expected “Thus | the model supports the preylously dlscussed argument.
- v :
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o5 l‘.‘ . . .
. R . 5 - . - 4 4. . ‘
U ..~ Table D,2,1: Detefminants of Intraurban Migration Distance .
, e A . .
‘. a ¢ : ; R . . . . e ! . ) . .
) ) _ ‘- . e CoefFficient- - t-ratio., - N o

. L b ' e L -
RENT 0¥0191 o ) 1,892

-

SDEH - re .. 0,8517 - _ 11,89 -

"ADJH . -.0,0582 - C2.618 - =

== "% Intercept - 5,776 7 ais0

o T "..~ . Degrees of freedem - 7 215 B T

R e e sy S

The parameter of DCH-is the main concern of this qubsectlon

The parameter (0 81) is strlklng in both 1ts statlstlcal ngnlfacance e

A e

andelts relatlve welght in the equatlon. It suggests that “the effect . -

o

”-'of DCH is ‘most 51gn1f1cant 1n.affect1ng the dlstance of MOVE after * 8
T - accountlgg for the dlfference in RENT, i e e
- o y —H: T . ° S "
‘uI summarlze the “results of th1s study and. suggest areas ~for ’ - R
RS T = & . L A
ﬁgyrther researth ‘in the nékxt section, - ) 1o :
. - ’ - ! R , '1“3“'
- ) &, 2 U 2 = " i -
e e -
- e - . L - - - ‘
- I - s e = g - =
Syt - s Nad
i = - -~ - & -
" ) i : . . . . K : R o R o
B . . e . . £
® : . N .
a <
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The premous sectlons dlscussed three maJor aspects of 1ntraurban e
.o e .

3

- “ mlgratlon behav1o~r = who, why and where :-~ in- the c1ty °, alrobi, - )
Al ; Kenya. S ""“ L . o 7 - -
o ) | “The : characte‘nstlcs of movers in sectron l;;show that they appear I
T : * to 'b’e relatlvely .yonnger and poorer, thus pay lower rent but have el
‘ )‘ hrgher:ncomearent rat;o than non- movers v They have fewer ch11dren B _
e . 1, and. 11ve tléser to downtown but further from-thelr jobr —locatlonej M . ‘—
- About Sd percent of the household heads who changed job locatlons also :'W:A 7

Co changed thelr re51dent1a1 locatlons, whlle only 21 percent of the

rncome, prlce of housmg and transportatlon cost, is a 51mp1e exten

e

Ey

: of consumer theor)r 1t _'learly shows why people move s -

';\ e S -~

for the change 1n 1ncome pnce of housmg and transportatlon cost

and 1mplemented the: model w1th the varlables that?appear to be relevant

from the ana1y51s of sectlon B ““That 1s, “the emp1r1ca1 model assumes Ce LT

IR s that the probablla.ty of 1ntraurban mlgratlon lS a functlon of 1ncome,

2 . . . .




dlstance from JOb locatlon to re51dent1a1 locatlon, dlstance Erom CBD -

to re51dent1al locatlon, d1stance from school to re51dentlal locatlog5

- . B

?multlplled.by_the:numbet_gf~children in school and the.household ] ) T

\head‘relation to hié own pareits. ° The probab111ty functlon of the

wq‘~mode1 15 ~estimated by ordinary least squares regre551on and welghted

£

least squares regre551on “undeT the spec1flcat10n of l1near relat1on— .

. _5 o sh1p between _the probablllty,rwhlch takes the value of either one or
“ - zero, and explanatory varlables.u . » A ' ‘

2 -

P = ’ 3

- }"fhe\xesults of both regre551ons showed: poor flts. Due to. the -

e . T e
! ®

N apparent mult1coll1near1ty probIem between income and Tent, and -

. 1n51gn1f1cant t ratio of income, AVY was dropped from the modeli~ This

el ) -

tlmproved the f1t of the. model in splte of u51ng one less var1ab1e

wIn succeedlng regre551ons, three varlables of the same nature: job

=Y

'; change (JOB), absolute yalue -0f change 1n dlstance from JOb locatlon it

v,

T3

" to resident1a1 locatlon (ADJH) and 51gned change in dastance ﬁrom

_;_ “1 job locatlon towre51dent1al locatlon (ADJH*) were added to the 7r!t‘f7»§

. . Py -
. IS . - q -

R prev1ou5 equat1on (equatlon 2) Addltlon of JOB or ADJH resulted in

'-'a s1gn1f1cant change of the flt*bu{ the addltlon of ADJH* caused a much e

1mproved f1t w1th all 51gp1f1cant t rat1os of the,lndependent varlables

(Y . - B -

oS, L L , o

PRI . - e . e

- " -

I also employed d15cr1m1nant ana1y51s using. the same 1ndependent

PR e

- ) T

P varlables as wereused in regre551on analy51s (equatlon 5) Each

¢ variable shows a significant F value at the 5 percent’ 1eve1, i.e., all

“ . the var1ables are sxgn1f1cant c1a551f1cat10n varlables. The U

- . statlst;c and-Q statlsltC”also conftrm'that the discriminant model



classifies‘the data set better than coyidlbe expected by chance.‘

Performance tests, i.e., the c1assif1cat10n test and the T

v

predlclton testwerecarrled out fof“the three techniques emg;oyed . “

-

oLs, WLStand dlscrlmlnant ana1y51s. Each technique performed well ' .

compared .to? other studles of binary choiee. The best performance was'

%

shown by WLS wh1ch cgrrectly c1a551f1ed 79.7. percent and predlcted T e

~

. e 82 0 percent. A

N . L prefer WLS to OLS ot theoretlcal grounds, and prefer WLS to - W

dlscrlmlnant analysls on grounds of better c13551f1cat10n and B i L N >
L predlctlon.- . . I N ' . - W
) ‘ ~The're1ativei; 1om explanatory power of the model (equation 5y.a .
T - 7 Rz"=‘ 0..-.'42). may be due to some_ combination 'of »measurement_ err-or, co Tt i

@ omitted variables or. poor specification of the relationships But

- : thlS flt is much better than that of. prev1ous studles of 51m11ar

= o s S -

- w ot nature. Also a hlgh B may not be expetted in a Cross- sect1on*

e e .

cat 7 g Thell argued i

LA¥

tudy : -

hls textlle example that "When we con51der cross-

= 3 . -

-

T ﬂ.cectlon—data—and~run—a—regress1on"for—text11e expenditure by JH'"'7°

'3;, - - 1nd1v1dua1 households we should exgect an Rz whldh Y mich smaller, e

A i say .5 or even 1ess.U (56 P- 181) . - |

[N

e

-1 have demonstrated that the" probablllty of 1ntraurban mlgratlon

v e e e
R

@  + 7. "is not somethlng unmeasurable It -is found that economlc varlaples

w7 w7 appeaf to"be. 1mportant factors in 1ntraurban migration. My analisis

4

S supports Whltelaw s den1al of Slmmons"clalm that ""all studies '

reJect JOb locatlon as an important reason for mov1ng " (52 60) I

L

also questlon the report by Ste1nes and. Flsher that employment has

% . -~



liftle effect on re51dent1a1 locatlon (53) Oﬁ‘the'other hand, my

f1nd1ngs generally foilow the.lmpracatlon of recent theoretlcal and
- . B
emplrlcal analy51s of Muth's re51dent1al locatlon in urban areas.

One dlfference is that people seem to adjust their hou51ng when

=

) dlsposable 1ncome 1ncreases but are reluctant when the1r income

) the dlrectrenal and dlstance biases,’ Slmmons clalml' that""Theff'

. the”;ocatlon of the former house (and hlS JOb locatlon)" (52) may }f.w

- - ~ - ikl @ .
decreases as suggested in equation 5 of the regre551on model

¢

' D1rect10na1 “and distance biases in 1ntraurban mlgratlon were'

o x .

examlned 1n sectlon D ¢For d1rect10na1 bias, Adam’ "mental map”

hypothe51s is cr1t1c1zed and rev1sed., The emplrlcal f1nd1ngs-1nd1cate

a

' that his b351c hypothe51s appears to be’ va11d although his approach

is not(qu1te conv1nc1ng Under the assumptlons developed‘ln sectlon c,

.a model of mov1ng dlstance is formulated“‘ The - model suggests that
the mOV1ng dlstance depends on the dlstance from the CBD. Combininé]

e

-
< s v, . - e

best factor(s) to pred f zhe locatlon of a new re51dence is.*(are).,

e - -

~have ‘some truth 1n 1t if the words in parentheses are added.’ .
) A NNM‘_M_ .
" The most 51gn1f1cant flndlngs of thls study are that the “¢hange

o

1n.Journey-to work dlstance is the keyrdetermlnant of the probab111ty

Rt

: of 1ntraurban mlgratlon whlle the distance from ‘GBD to re51dent1a1 T

-

locatlon is the’ key determlnant of~the d;stance of 1ntraurban mlgratlon.

Includlng these” two findings, I con51der the ver1f1cat10n of the

: % : <

lThis-plaih‘was rejectedeby Whitelaw (60, p. 22).
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-~ . _ . 49 -

determinants in. "the two models, the probablllty model and the dlstance

P
c:‘

model,.as the major contrlbutlon of t {is study Perhaps I can now =

- - .
R gt

safely say that the dec1sron of 1ntraurban mlgratlon substﬁhtlally

-'depends on the change in economic factors, but that where to move
e LT . & [
, - : ) e :
~»dépends on ‘the taste:of the household, B . B

" The research undertakesd in this study "has been based ori“the  °
theoretical andwempirical work of previous investigations. of .

1ntraurban mlgratlon.h Theﬁemphasis of the study"was placed particu;f

el -

larly on ecohomic factors, and reasonably good resultS'were obtalned

oo e °

1n emp1r1cal analysis. It is. clear, however, that only a portlon -of .
K

the complex problem has been explalned.ln th1s study “In further ™

to

- research the follow1ng suggestlons are offered" -

characterlstlcs of the urbanwarea should be included both 1n e

- A [S42 >

- R

Flrst, other relevant factors besrdes econom1c factors such as

e

soc1al'characterlst1cs perceptlon of the urban people, and phy51cal S

e EY - Futou

e

>

ret1ca1 and" emp1r1ca1 analy51s. Second more accurate,data are“

'”E needed rather than ‘proxy var1ab1es. It is my feeling that I could

TR ¥

..... ‘ e TR

haye obtalned better explanatory results 1n the probab111ty model mx

e g

‘had. I possessed data on the change in 1ncome It would be also -

-

h_valuable 1f -one could follow the movement of 1nd1v1dua1 families

- -

w1th1n an- urban area dver tlme.' Thlrd PTOblt analy51s or log1t

ana1y51s 1s recommended in the estlmatlon of the probablllty model

'slnce both 0£~them are.theoretically sound. for binary- choice

problems.”

.

x



IT. SCHOOLING, EARNINGS, AND EXPERIENCE

. c.

B A. » INTRODUCTION ~

. i . - “
-~ . = - - . S

v

Education produces dual benefits. One can expect to receive

extra earnlngs 1n later Tlife and 1nte11ectua1 sat1sfact10n as a -

result of - hav1ng gone t:.school - The flrst beneflt makes educatlon i -
an 1nvestment good, while the secdnd makes it-a consumptlon good .

That eduga;ion is an-investment goodfhas beeh central to thé.—

eXtensive literature on humaﬁ‘capital’or econom;csipf education inr . )

-

- - _ the;past 15 years}: Education has_been Eound to be an important.

e - factor for the iong run economie. .growth of the economy (12 66)

<5

Further, it has—been.found to affect the structure of wages and_

Y L B -—
- L

”thereby the structure of relatave earnlngs (65). In developing a :,n‘J;wQ

LesF

-

.~ - rational publlc pollcy toward 1nvestment in educational and manpower

.

e i" plannlng, 1t is argued that ‘the ratesof—return approach can be cruc1al . A

" - K ' because it tests the worth of education 1n the market system (5 45).
IIETIP é"&« S ~ g
= The maJor portlon of ‘the research on the economlcs of human resources

s .‘m. is found to. follow thlS liné* of reasonlng (258, 10 20 21 26) N

_:il e lee the studles mentloned above, thls study is- concerned w1th
. - §

- '.'»" schoollng as- an investment in Naerbl, Kenya. For a country whlch was

. ]r§ted 64th among 7S countrles ranked according to development of

e



human“reSOurce,}'the importance of. effective educational planning is

. “obvious.  An approprlgte evaluatlon of the rate of return to educatlon -

. c"um - haked 'j.‘ - i RN
’ is a prerequ151te to such an effectlve planning.

The rates of ' return to educatlon suggested by earller studies
ks .
Jvary so w1de1y that one is tempted to question the theory, or 1ts

- 3 T *

s h "'.appllqatlon, or both. 'Estlmates of the return to secondary’schools N

range from 11. 4- percent (Japan) to 36.5 percent (Mex1co) and widely

e *

varylng flgures also-are xeported 4n the United States 2

_, . ) Although ‘there is no reason.to believe that estlmates in- dlfferent ST e

- : 'areas should be 51mllar, the substantlal d1spar1ty in these estlmates

s - can “be, attrlbuted to ‘the d1fferent spec1f1cat10n of biased earnlngs

functlons. A number of well known studles have. been’ carrled out

o

under the assumptlon that earnlngs are a- functlon of years of schoollng,

o age, and,some'soc1o~econom1c characterlstlcs. Later the role 0F

= -t

mental ability dlfferenees 1n “an earn1ngs functlon has been con51dered

A

= i

flnlseyeralulnvestlgatlons (19,54). It has been argued that a measure

Ee IR

i” L S fﬁof the contrlbutlon of educatlon to 1ncome that 1gnores the- mental e

P Y ”

R e ”ablllty varlable will be~b1ased upward if education and ab111ty'are e -

- - 2

o, pos1t1vely related. Th15~argument seems theoretlcally SQUnd although
. g

"”i © .2 sSome emp1r1ca1 results u51ng an 1nte111gence quotient or some other .-

oy “a

aE k1nd of test score as a measure. of mental ab111ty suggest no

o . o S e . -~

g -

lF H. Harblson and C.A. Myers, Educatlon, Manpower and ‘Economi'c
Growth, New York McGraw-H111 Book Company, 1964, p. 33.

<

. . .o ]

2See Appendlx III
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. ‘51gn1f1cant bi‘as;'(lé))' R . ' . o , >
A ' | If the maJor determlnante oi:: 1nncome are 1ndeed.the years of . @ -
f ‘ - schoollng and IQ, why, dees a b1:11l.;ant recent' college gra:duate not . = <~
: draw a salary as hlgh as an old, executlve" The answer is' not that
- .. "-he is s:mely young, but that he has a lack of. experlenc? and sen101-';ty, | L

.+ _ even in a cae where demand “for - college g]:aduates is hlgh

h i - .\

. e suggestlon, there has “been‘l-;ttle systematlc »attempt ‘to anialyze the 4‘ j )
1mpact of exi;_ea'lence in: the estlmates of the rate of return toi-. =
e | - edﬁ;atlon or earnlngs funct]:on._ The role of“echenence 1s often '
- I "-r’:n.gnored or conéidered. minor” in, earller 11te1‘:ai.ure. “if expenence"' 7
: ST e e o s . 3 AT
- ] ' '_tue maJor determlnants of 1ne§m;, omlttlng such"a vanable v N o
esult “n subs;:antlally b1as d esflmates,l‘ “The- =fa11ure< 1;0 o T
recognlze the~1n1p:;tance 162”work experlence to earn1ngs-:;na;ﬂ be’ a )‘-::ﬂ
basu.:: shortcommg of other s1m11ar,stud1es.. One purpose of‘thi’s .' ,7 T ‘:s ~\
‘paper 1s to 1mp1ement the“ex:Lstangqmodels of eamlnge functlon by . W»
‘ v Lo RS .
The..other pu;.rpose is to prov1de .
- -
;‘he populatlon of Kenya is compesed of forty—three dlfferent . - .
trlbes among wh1ch four trlbes are domlnant.. :
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. B. THE MODEL

.

It 15 assumed that an. 1nd1v1dua1's earnlngs (Y) are a function

":;r only of hls ablllty (A) to perform the a551gned task well Thus : - T

Y = f£(A), P

- . P— [

But the ab111ty.to perform the task well depends ondl) educatlonal

tralnlng (E), ii) experlence (EXP),_and iii) 1nte111gence (I)-~-0ther -

®
"soc1olog1ca1 factors and 1nst1tut10na1 factors further 1nf1uence ‘the -

- . E) - c -~
e : income determination. Thus - . S

ST e T Asg BER,I) -

S , Yo= £-g(E,EXP,I) + e

s

w where egaccounts for the effects of sociological. and- other 1nst1tutxonal;

e

1nf1uences and a§§ume- ,Efe) = e e LT

G

Fo e T e Onsthe b351s of the above, the’ general form of the earnlngs functlon.

. e, . EIE .

. -
wy

wre . TO be estlmated initially is then

et

e T Y = g + BE +'Y‘E * 61+);gs + e

.
A o
o

vy

i Zn, o where s, stands forea relevant 1nst1tut10nal varlable
R e

R - I will. examlne brlefly the nature of two key 1ndependent varlables,

o el - educatlon and experlence, alonguw1th other variables to be used

~ < -
o s - i . N .~
27 3 e R — - S . -

e . . -
.t . - - - L .

- S :Eddcation Educatlon may be d1v1ded into formal education and
. _“ 1nforma1 educatlon The former refers to the mental, moral or perhaps

Ca 1f - phy51cal development obtalned through a school and the latter refers

.



- 1o the development obtalned out51de of school (parental guldance for . -

: example) In an earnlngs functlon, -formal educatlon, wh1ch 1s besfé5 ,-g-'

,4-—» <~

. represented by years of'Schoollng (8), plays two dlfferent roles T

One is soc1a11y accepted credentlal of formal educatlon and the other -ﬁ'?

) T . ":‘\’ . ..;«
= 7 is 1ts contrlbutlon-to product1v1ty. S-is usually'used as- the best : -

‘13”' L 1ndex for the quallty of” human capltal 1n a JOb market.

umber of

AT e : JObS requlre a certaln level of S. regardless of whether one 15 capable

Y
wir 57 ) SPON -2 mi

of d01ng the Job oL not.‘ The -lack of educatlgnal credentlals is a

CHRRN . barrler to _entry to well paylng JQbS. For wage earners, S:appears -to ',w---

be one of the most 1mportant factors determlnlng one's startlng wage.r

. -

‘«Promotlon, then, ma1n1y depends upon one's productlvrty afterwards.

_- N P LAz
- - i EA N YL -
- B .- P < - s . -
- _ - - .

-

Egperlenceuf Work experlence 1ncreases an 1nd1Vidua1's earnlng - =

th e ated‘lnformatlon. Experlente also prov1des SQHlOTltH whlch has T L

r < e
R SN e e

a p051t1ve effect on earnrygs if one stays at. the same job Thgse a;g.‘
e Y - BRI

some of- themdlrect 1nf1uences of the experlence embodled(f 'homan~

7 L e s L L I
capltal on. earnlngs. S T ey T i R
. w5 e ’ hiad oo

There may be certaln attrlbutes of educatlon that are not

2
BN - -

- reallzed wlthoutaseveral years of experlence. Just as a d1amond should

- ey C e

:’=be pollshed tO .show, its beauty, the knowledge obtalned in schoollng L

S should be also pollshed to show 1ts <V&lue-and be utlllzed in thg-world
. = . 5 F e

‘i“‘out51de.of schoolr Experience does fhe JOb of P°115h1"g or adJustment -

I

-

There appears to be another 1nfluence of experlence ‘on earnlngs. """

wAs schoollng is- used as . a scrpenlng dev1ce (55), experlence also 1s

t

.rioeused.ds.a- screenlng dev1ce. In a JOb market where a certaln level ‘of




schoollng 1s requlred “one- frequently flnds that a certaln length of

-
, o4
e experlence is spec1f1ed in the announcement of Job Qpenlngs. A numﬁgr
« . g e
E R - \'«" g

, of - pub11c agen01es in the.Uhlted States substltute years‘of experlence

. B

¢ for’ years of school{ng on a orfe-to- -ong ba51s in selectlng candldates

——— e

- - for vacant p051t10ns.~

=Y

e

experlence, ag

te-
SR .

E P - i
LN : - ~

workers when other attrlbutes are equal *“Johnson’s assertlon,

weqn

A

RRIETN

R
At

B

o,

wn

. : e, . <Tye
! ; . = B
At P ; . T 2

e e

p. 9. 7 -

“is too strong a statement or mlsleadlng.

,rts quallty, and, 1ts contrlbutlon to earnlngs.z

1

E>4

L functlon estlmate. Although it may be a reasonable pTOXy for _

\should be ;ncluded as determlnants of an~1nd1v1dua1's potentlal

of experlence 5hould be p051t1ve1y correlated w1th earﬁings.

‘ﬁ-?: L Age often i¥ employeﬂ as an 1ndepenaent variable :in- an earnlng

i SElf" does~not have anythlng to do E&;h earnlngs.;r'

Employers*do not pay hlgher wages to older workers than to younger

~!"Whatever- ‘the prec1se mechanlsm of causatlon, both . age -and educatlon

But whai”
‘fr 1f the sample is. drawn randomly from _among 1nd1v1duals w1th dlfferent ;

,schooling backgrounds7 That 1§*ashou1d one year of experlence as‘awg

| be treated -the"‘same as. that of a lawyer (hlgh

ca
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5 - : - T e e o
‘ Varlables To Be~ Used o e BT .-
an » . . - . . o a ) Ty,
. : 7 ,.'» e g .
_'; - ) ”“One maJor obJegtlon to thesusual estlmates of the contrlbutlon 0P

e

. . o S 'Fschoollng to earnlngs 1s'€ﬁat the true effect of school1ng is 11ke1y

'to be overestlmated because of 1ts 1ntercorre1at1on W1th the relevant

(.A : i &
$>‘but unlncluded varlables. élthough my sample does not contaln afl the

“.WQ varlables that I would 11ke to have, 1t does prov1de most of the ba51c

. varlables needed in. thls type of study. The follow1ng table compares

P . ) EEIN

o4
-,
s
i
-
P

L ¥ Variables Used E

Othex.”
. -Socio-.
T o-ing ““"chib hes we . €CORD,

Gross  Wagé ~Exper—-Other -IQ or -
Income Rate'_ieﬁée‘ - Train- -Test.,

sGr1111ohes :sv'ﬂ; v #{_ ’ A“"féeﬁ
'“Johnsod“f‘ﬁ-7§‘ 'e;:g L . (.
| »ﬁﬁéé‘i R .

*coauthoredl““ R ,; if o m‘_ A e

e :
CHE
.
- i -



-of ‘the richness of the relevant variables, -Since the contribution of

Nalrobl from the- year my data were gathered (1970). The experiéncé‘

: 1
~of mlgrants im rural areas is not includegd fOr obVious reasons.

- =4

All the 1ndependent varlables are,” strlctly speaklng, proxy variables

~’def;!_m.‘l:a.on and measurement of most of the varlables are- standard :”'-gt”'

' . 58

o " . -

‘ab111ty, represented by Armed Force Qua11f1cat10n Test results, was’

B

-found to be minute in their study,, do .not feel that m1551ng such a ]

- - —tinip.

var;able w111 affect~my~results slgnlflcantlyr _My sample has at

least two advantages over others. ‘First, it has both concepts of

ihcome, gross income and hourly wage rate, so that the results can bBe -

“'compared with each other. Second the information on ‘experience in

-y sample may be more accurate than that of other studies. While .

experlence is obtalned usually by subtractlng years of schoollng and

(>

preschoollng age from age in other data, it is obtalned here by .

’subtractlng the year the respondent clalmed-to get his first job in

e

s e o o

Dependent Variables. Two varlables are employed..as- dependent

v R e

varlables respectavely They are 1ncome (DY) “and hourly wage rate (HW)

P

Tncome is actual gross earnlngs *in Shllllngs in’ December 1970 Hourly

,.._-..,w . -

N wage rate 1s computed by-dividing the 1ncome—by the hours worked’durlng

the month. _The data also prOV1de gross earnlngs in 1970 but~the~hours

- : Fe -

1Ten years experlence of farming, for example, is- not apprec1ated
by the employer of a shoe factory



. . 5 LER
S 1nddv1dual's ‘socioeconomic backgrouna . B .. -

. ot

- . X pooT y s9.. .

worked in that year are not reported I experlmented with- both .

x>

spec1f1cat10ns of earnlngs, getting somewhat better results for the

.

December income.- Thls paper reports only those- estlmates-foe;the

o
-

December 1nc0me and the hourly wage rate. Both ordinary and log of

»

these twovariables are used.

>

Independent’Variables. ~ Eleven independent variables are included

_in thls study They are years of srhoollng (YS); years of experience

(EXP), other tralnzng (OT), school type (GS government ‘aided’school .~

T e

or not), schoollng-experlence 1nteract10n (INT) ; father s schoollng R

®

(DS), low-lncome -area (LA), ethnlc groupap(KIK KﬁM LUH -LUO) o= SR

B YS i8 an- obv1ous proxy for formal educatlon and GS is 1noluded
to show the dlfference, if any, in schpol quallty INT years of

e

. experlence mult1p11ed by years of schoollng, attempts to measure one's’

produc i

'ty-based on experlence DS is 1ntended to account for T

~

1nformal\educat10n assymlngethat a more educated father prov1de§ a’

- r

better 1nforma1 educatlon ‘than a less educated father does., The E ;?it

2 . -
T P o

varlables of GT, and the ‘vector of ethnlc groups represent an .

- P 3 .

YS oT, DS are measured in years wh11e LA,~GS31and ethnic-

it

groups are dummy var1ab1es INT is considered an index number.

The 51mp1e correlatlon coeffrclents between the maJor varlables

of my: sample are llsted in table 3. There are seweral correlatlons to.

,be observed. First, schoollng-ls highly’correlated with.the earnings
varlables The correlatlon of log earnlngs is slightly higher than

that of ordlnary earnlngs . In fact all the,1ndependent variables

L

EAN



ﬂearnlngs equation beeeuse of multlcolllnearlty

.other than age and experience.have hlgher correlatlons with log earnlngs

Y
"
.

v
3

e T 60

Second,experlence is p051t1ve1y correlated

R

than w1th ordlnary earnlngs.

with age and the 1nteract10n Varlable. The high correlatlondbetween L ~

experience and.age suggésts that age may be a reasonable proxy for

e;perienée,wehd'a150'tha£ they should not be used together %n an

e .
The correlatlons_of

experlence with other varlables, however, are all negative. . The

' negatlve correlatlon between experlence and years. of schoollng is

_mexpected 51nce .at any glven age one w1th more scho ‘g is

o

bound‘tg;h .
. N - R
get less work experlence than one wrth less schoollng

m

. * e .
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- 1 N
—— . '

T . ¢ o~ - Rl - ' o
-7. . N * ] N < s
= -~ Table 2

T . . e T B Ce D
.Variable - Mean or Percent : SD - Symbol
in Sample.

~ Years of Schooling 7,68 ' 3.84 o YS,
™ < . . .

_Other-Training™ . = 4.08 - S4s T or

Age ¢ o : 22978 - - 1.56 AGE -t

. Work Experiente 6.73 - .6.88 . EXP - _

~ Father's Schooling’ = 1537 - -° . 2,45 D§ -

i “ Sex. S n . 95% . o ~  MALE
: School Type =~ ¢ 78% _

S VR : ’ :
- " Low Income Area .- T T

o : .. Pumani ' R

=5 4,;f;{v/_.la€hare' R 13 ‘ e
- ‘;I‘.f‘\g_.thnit_: Group - D - R
ColKikwyu T 3oy s o KIK -
. ~ . Kamba..™ | - - 21% I
R S T S e L
;- = Luo T o C18% o~ . Lug

O‘ther'ti‘ibe5'~_ o 7%~ ' . " OTH.

ot ;ﬁéq_rly.wﬂage"gatei' ‘ : 2.82! S 2.35° HW
" ‘December Ihcomg " 518 L 411 . /DY
© - Log of HW © - 0.72 ‘ 0.8l 7, LHW

S ot Logof DY © s 597 . o7é by

!',



~(1) Years of Schoollng
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Table 3
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B - -
Since :§T§_§tudy emphasizes -the role of experlencexln an earnlngs

J—— .

»functlon, 1t may be approprlate to present the relatronsﬁbetween earnlngs

'. and experlence-flrst. As aiready shown 1n table S,Tearnlngsqrs-if )

negatlvely correlated to experlence “in the data --To see the true

e

relatlonshlp, the. sample 4 d1v1ded into subgroups based on the years

¢ i
. S . B fad -

. of schoollng and glmple regre551ons of experlence on December 1ncome

.

.are perfbrmed for the subgroups that have: reasonably large observatloﬁs.

Also the varlable frequently used as experlence in other studn?s

(experlence age - years of schoollng - pr\schoolrng age, see ‘19, 40)

The results are presented in table 4. The brackets

' 1§$regressed

-

L HJ

:J *Intercept terms are not reported in the. table

-

(4219)-

-show @f:7results obtalned by u51ng the deflnlglon of.. experlence 1n N

pther_sgpdres:. . L - he
< . “:‘ o # e ) s i - . .
) ¥ “Table- 4. Slmple Regre551ons of Experlence on December Income¥". A
fﬁ%\Yearslofi*' Sample Slze ) ”f- Coeff1c1ent ' fR27
:J;§£hee;rng :7' ; B % R (t- ratlo) . .
: - 20 | 2.47 [I.821. 0.06 [o. 03]
S . . (1.08)  -(0.73),- ..
2 64 - 28.94 .. [18,55] 0.}7\.[0.12]
| (3:64) ~<(2.98) . -
. T T29.21 [1L.39] ©0.24 7[0.05]
e e (3.40) 0 (1041)
= 63 - 100.5  [58.95]° 0.34.-70.22]"
- (5:60) ™

) ~**The eight year primary school system was changed to the present seven

- year system'in 1960.
.- . treated: equally here.

Primary school graduates under both systems are



There are three results to be observed from thls table First,

S

‘the 51gn of the coeff1c1ents are - all 9051t1ve as expected Second not

only the f1t of the equatlon,lmpfoves but also the contrlbutaon of: :

experlence 1ncreases as the years of schoollng 1ncrease.. {gese results

"suggest the ex1stence of drfferent qualltles of experlence or- of an’

]

e 1nteract10n between schoollng and experlence Thlrd the experlence.

5o

earn1ngs to selected Varlables.. For-equat1ons 1-to. 7 the dependent

varlable 1s December 1969 earnlngs in Kenxan Shllllngs. The semr~log

— e

relatlonshlp is glven in equatlons 8 through 18 ¥ - s

e - =

ey e wn

";A-¢-mLook1ng at the f1rst three equatlons not

Although log-11near equatlons proviﬁe better fltssthan 11near

ﬁe a better fee11ng of the 1mpact of the 1ndependent

- - ey

2

varlables on earnlngs‘fhan.logarlthm' f‘Shllllngs does. e T

o -

ethat the square ~of

,;J,‘

R ] s e

model The bases for thls Judgment are thefst and the t- ratlos and

”
—- - bl

the assumptlon that the earnlngs powerfof educated pedple may be

quadrah‘clln an’ educatlon poor country. Note also, in equat10n*2 that

.fﬂ o - B .

'the contr1but10nao§ YS to the. f1t~1s only“O 002 compared w1th equatlon 3.

Eal

- I con51der equatlon 3 as* the ba51c estlmate of?the schoollng

whlch does not' account for the effects of experlence or. 1nteract1on,

other tr rnlng, andjfgther suschoollmg.AVBy.addlng»E§P to.equatiOn 3,

D - o e

—a,
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- Regression.Equations with December

Equation”

- 0.0080
S (12.52)
- 0.0074
aian
C 00069 -
(10.01)

N . P

-

Table-S lﬁ it

r Income as
W

Coefficient (t ratiqj of

. 0,0059 =

(6.75)

© 00056

(6.42)
'0,0058
(6.65) -

. *Intercept terms are not réported. '

o,

S
AN
/'.

65

Dependent. Variable™*

... 0.4818

0.0251 . 0.4634
(3%26) -

0.0243, - 0.031
(3:17):  (2,08)

- 0.4720

< - e s
Noo o vs T T vs? . T Exee INT oT .= pse R? -
55,59 .7 -0,2705

P Hi(g s 94) P i
- - e oo L
2 " -17,71 5,38 | i . . 0.3066
{-0.86) (3,72) - “ T . .
3 417 © 0.3046
Coe ... (10.82)
A I T S
4 . oL .VT51%e 16,09 S .0,3617
fL L (12425) 4.87) ) LT -
- 4.07- - 2,%.. * 0.3862 -
' . 7 aren (5.94) -~ R
.6 TTUE81 . 281 -.-10.28 " 0.3087
: . (10407) T (5,66)  ..(2.34) :
ER RN . 2,91 9,897 14.19  0.4050
o <. (9,06) (5.83) . (2.25)  (1.66) e
"8 = nanl1154 B I =T e 0.33%8 <
- S1lesy a - et e T -
R .__,A__“.:an“ P Lo i _ ‘ )
.9 . 0.0377r 070057 = . ©7.0.3486:
S ."—:::-“—:C\ e . \,(‘l:'og“) (2'l§) . ,»e' 3 - » 0 ""; .
' 0.0082 . - ©0.3460-.
T(11.89) . - ey - N e
.. T o013 | 0036 o+ . . 0.4277
(3,947 (5.94) - . L :
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- This change y
‘;' 1nd1cates that other studles w1thgut -an’ experlence varlable mlght A :
- ~ ) Bt P .<>g. . — .

have underestlmated the” schoollng coeff1c1ent. There'ls e prohlem L

1n the 1nterpretat10n of the- experlence coeff1c1ent however.A Equation j S

" says that one year of experlence wxll 1ncrease one's: 1ncome about

-t W ! R u

unreallstlc. 'r*"q. s S I T

16 Sh1111ngs whether oné happens to be a lawyer ona.Janltor Th1s is-

. < T

S — - B EE h

of experlence are dlfferent among people due- ‘“ﬂ.”ah;"

i Slnce the quaii';

e

,.<..) -

'educatlon and experlence, the experlence,shOuld be welghted ‘to prov1de

a : t - -

plau51b1e 1nterpretat10n.' The best candldate for the- welghtlng at my

’; dlsposal 1s,=of course, the years of schgollng.v“The welghted

o ks

Te” leads to d dro;)of twenty percent in the schoollna coefflcxent e

: 'n subsequent
equatlons to the. conrespondlng schoollng coefficient-in equation 1 B
~Nprov1des ‘the proportlonate biasin the schoollngacoeff1c1ent due to .. -

the-omm1551on of a- relevantnfactor.- T e e .
S “coefficient (after) o, " L bt )
.:coefflclent (beforel ,— . Proportiondtesbias

5 | "T . )

Both EXP and INT were experlmented im.a regre551on.. The results

L are 1nsagn1f1cant t-ratio of EXP (0. 64) and v1rtua11y no change in R2
from'equatlon 5 (0 3867)

_ .. toa N <
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oy . wote A 4
o~ contnbutlon 1s actually b1gger :m equatlon 5 than in. equatlon 3 -
except for*people of Jo expenence, or one. year of expenence and - &
. o . —__ _<.._“_ . . ) --u"' : "
e L L more than 14 years of schoél'mg.]" Notlce also the role of*e experlence. . -
~. 8DY - -
Smce m '—‘2”96YS the contrlbutlon of expenence income, 1ncreases .
as educatlon 1ncreases. . The change of the flt s also notlceable. ’

1 .;causes -a drop of 6 percent- in- the schoollng coefflclent -

R Ry BEENESSm

& . - -

but: its own effect is- substant1al The- 1ntroduct10n of father"s e

R o e e £ ——~—ﬁ.—... fopies —a i,

‘; schoollng to <equat'10n 6 shows how 1mportant one‘? fam11y background

- <

5 1n Nalrobl. Its effect is even blgger than other tramlng in th1s / y

S
' et A

It.,may suggest that, *n a- clty or a- country where schoollng

f’-thar;"t isyin: developed countrles. .

i LT GDY N TU8DY L T N D Sl T gt
=Y T “8: 34YS CS¥s T 8. Ja¥s 7296 E:)te,__ ST
‘ to be 8. 34YS > 8 14YS * 2. .96 when EXP.=:1;, YS > 1458, ,




p"i e ©(10,92)

~Table 6

-

Regréssioh Equations with Hourly Wage Rate as Dependent'Vafiable*

¢ .
S had

- -~
-

Equation - i
No. vs. - xs? EXP
1o - -p.3%0 -

= (10.48)

» 2 . -0.150 0.033
ST (-1.32) (4.37)

3. CT 0,025

(12:59) .
4 0.030 0,094
- (13,11) _

.5 . - 0.024

= (12,00)

"0.023

7T 0,022

(10.01) - G

s . -w001281 T L -

C(12.38) - L

-~ 87 " 0.0185 0.0080

. 0.0085
C(12.37)

~ 0.0082

*Intercept terms'are not reported.

‘, . Coefficient (t ratio)bof Y
INT °

(5.10). "

0,016
(5.80)
0,015
(5.55)

0.015

- (6595)

- (0.48)  (2.97) .
~10- . 0.0003 e
= =07 (2.88) .
AT . 0,0116 . 0.0398 T
. ) < T(15.42)  (6.68)
o120 < 0.0091 - .. 0.0063
T -(13.65) T

00060
(6.65)

0.0062 .

(6,78)

R aad

T DS

B

X3

‘9,047

T (1.93) -

0046
(1.87)

-

0.054

Fatei

“

e
0.0210
(2.61)-

0.0204 - Q.021

(1.42)

~2.0.3941

68

2’

2

u2‘ e

R

0,2915

0.3390

. 0.3347

k]

. 0.4034

»

ey

""0.3834 -

(2:54) (1,40)

0.4177

0.4205

1 0.3635

v A

L ,.0.3839

0.4721",
04783

0.4915

0.4953

%
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'Urvariahie inwea?niﬁés'functions in table 6§ Conceptually hourly wage
] .- rate represents a persoﬁ*s stock of human capltal better thanzdncome =
2T = .
. ) does. " Also the sllghtly;better st in table 6 as opposed to the
- matchlng R S+ 1n table S 1nd1cate that the varlatlon of hourlx'wage ) " i

rate can be explalned more than “that .of December.lncome by the

«windependEnt variables employed in this study. _

K ﬁ;y.,' Employlng -the logarlthnac form of hourly‘wage rate 1n equatlons

7 to 14 prov1des~two advantages in the 1nterpretat10n of the co-

4

efflclents . First, the part1a1 coeff1c1ent of schoollng can be”” n;“"a ST,

< ’ 1nterpreted as an estlmate of the average rate of return to schoollng

o T

Second “the proportlonate change in an 1nd1V1dua1’s utlllty w1th‘

- o

:respect to proportlonate change in the real wage rate equals the

elast1c1ty of Utlllty w1th,respect to 1ncome asshownby Johnson 1

3 , - = .

_ o ”‘-. Equatlons 7 to 14 permlt the estlmatlon of dlfferent rates of

= © ' returns at dlfferent 1evels of schoollng In equatlon 14, the
m - - foels Y .Nf‘;":«
o 1narg1na1 rate iﬁ‘* , - e o ; T

Cat - o

el T T , 'G—F%s‘ﬂ”.— = o.m_ggrs + o.oosz‘“ﬁkv; ST g

When estlmated at YS.S 10, theamargrnal rates - are 16 4—percent with

v ey

P no experlence, 19 5 percent at 5 years exper1ence, and 22 6 percent.

o,

L2y . o

wat 10 years experlence . Agaln, the marglnal rates, when estlmated

s . [P . e

’ at EXP —»10, are 14, 4 percent at 5 years schoollng, 19 §‘percent at

8 years ‘of schoollng, and 29.1 percent at 14 years of schoollng fm

Isee gohmson (27), p. 14. e




&

. This result, the increasing'marginal rate of schooling, is opposite

70

>

of what was'found“in the United States. 1t suggeSts that the scarcity és

-

of educated people in this 01ty, perhaps in Kenya’ too glves_hlghly

educated peop1e~exponent1a1 earnings power.

L | i o
Mult1coll1near1ty Equatlon 14 (table 6) 1s the best equat1on

>

.i obtalned yet 1nlterms of explanatory power (R = 0, 495) Th1s k1nd

.

o

.

o

" of s1ngle equatlon least squares model however, often v1olates one

o) F

of the underlylng 355umptlons of regre551on models.xthe assumptlon

.

that the explanatory varlables are 1ndependent of one another.ewa’i‘“

severe colllnearlty is present in equation 14 the‘contribution of

..... i i .T;.*:v/'

each 1ndependent variable to the log of hourly wage rate maywnotfbe"

rellable. : . - e T

‘T .employ«the, Farrar and Glauber (lg)’technique for,the diagnosis

of the"prese‘nceJ severlty, locatlon, and pattern of 1nterdependences‘

- - -
- e

among the explanatoryvvarlahles. The defa1led results are»presented

]

Chi-square transformation for the matrix

= 66. 0) shows the ex1stence of mult1c0111near1ty

P,
ey

but the overall severlty 1s not extreme. Multlple correlatlons and

o 2

coef£1c1ent (x (6)

assoc1ated F statlstlcs show that INT is relatlvely stabde, while OT

Ifand DS are moderately and YS 1s most affeéted bmiulticollinearity

The.matrlx of-partlal correlta1oh c0eff1c1ents and assoc1ated

t statlstlcs Show that Y82 is colllnear to, some exteft wlth OT

and DS.

a .

B

P
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. : - 1 .
A regre551on u51ng M1ncer's spec1f1cat10n, in® whlch.two schoollng

- varlables are emplbyed rs—run on,my sample to test-for mult;colllnear-
R . R
. ity. The overall severlty of mult;colllnearlty is so extreme that

o1

the computer is.not able torprlnt out- the Ch1 square statistic and F s
o R

statlstlcs of schoollng var1ab1es; 1mp1y1ng that they are four d1g1t o j{~

s - i i

vnumbers. -If the earnlngs functlon\ls formulated for. pred1ct10n

’ L) i

o 'p.u.rposes,

Jhe model—may be acgeptable. But structural questignSf

R cannot be answered,for a _obv1ous reason: the coeffieients-of .

1ndependent varlables are not rellable e ] f‘“‘..,'_fA ;:'V“

Income leferentlals Among Tribes o : B L; 1' e

“ar -~ oy o, ) ) . s - e

- The populatlon of Kenya is. composed of 43 dlfferent ethnlc

groups in-which: Klkuyu, Kamba, Luo, and Luhlya are. the maJOI trlbes -—f . Wff

;Table 7 reporté*the mean values of the varlables of 1nterest e

B
oa - -

OTH {the members of m1nor trlbes) earns’” o

N - . The fable shows that”

.‘—"P."

e ;the hlghest hourly'wage 4,3 Shllllngs, fqllowed by LUH KIK and KAM

The ’ C ;e
- = S, 2 i .
. d: fferentlals may be attrlbuted to the dlfferencealn the level of .

R wz‘schoollng and experlence.’ Notlce that OTHfhas the hlghest Tevel of

schoollng and LUH has the longest years of.experlence. LUO shows e -
Mlneer‘s spec1f1cat10n (40, p. 92) 1;' ¥ o _ A _
| LY '="a7‘7+‘ BLYS + B,Ys” + BEXP + B, EXP2 . aniv'INT?,.'*’ e
. :f : -lti. 7u51né the varrable names 1n thls study. . P




i Tribeg
S - KIK
* KAM
) 'LUO
’ LUH
om

o ot

'ma(&mmmjwngmﬂmimwfhﬁﬁms

Table & iJ

" of Diff3rent Tribes

Variable

., far from Nalrobl

L

HW Ys . AGE

2.8 (2.3) 8.0 (3.7 29.3 (6.9)

2.3 (1.8) ~6.4 (3. 5) zélz (6.5)
21.0.7)_ 7 (3.8 29:3-(9.9)

éis'gé.sj 7.9 (4.2)  31.2 (6.8)

4.3‘E3.3)'ﬂw9.o (3ﬂ§)~ 31.0 (8.8)"

2.8 (2.3 7.6 (3.8) 28,7 (7.5)

“_;jALL~% ALl tribes p

6.3 (6.3)"

7.4 (6.6)

5.4 (GJi)

7.8 (7.5)
6.7 (8}4)

6.7 (6.8)

B>

*INT

40.9 (43,2)-

43,6 (4oqz)w;,°

41.6 (47. 5)

39-5 (39 7)

e

dlstlnct lack of - experlence and loyest- 1ea£1 of INT in urban area.

%

Most of theﬂLuos whose,maln terrltory is around the Lake V;ctor1a,,<

may,have started the urban life in thlS c1ty later

S ?Zu than people of other trlbes have.1 -
T ;-- - Separate regre551ons are fit for‘each ethnic group ‘to detect

- g
.

e

ey

L ‘f i>_i;; YS ard INT in partlcular'employlng “the same 1ndependent Varlables

Ll

..~.\«.

B used in equatlon 14 table 6,

“Table- 8 reports -the results

N n:t__f' “The. dxfferent magnltudes of the COfolClentS of YS and INT b
. o ’ - ;1 -
- 1nd1cate that the returns to schoollng for each tribe are dlfferent

~See Whltelaw (61) p. 9 .

1Mosg of ‘the- 1nd1v1duals in the orlglnal sample (97%) were born
out51de Nairobi.

“39.6 (38.1)

© 31,1 (32.1). -
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oo "Table 8 ‘) . o ’
« ' Ré>gressi'on. Eguatlons w1th LI:IW as’ Dependent Varlab];eg . : S
- - 7 T '“’"‘forfEaeh Tribe = - e e :
.Sar.nple - Co- R T 2-
' ' S_:f.ie YS.* INT R
* KIK 106 0.0085 (6.61) 0.0060 (3.94) 9.5012
- “URaM . 57 000094 (4,91)  0,0091 (5.05) - " 0.6182 <
S Lo, 40 _;--'0.00'78.,,(3.69)'H 0.0044 (1.70) 0.5784 "
) e 49 0<0054, (3741)" . 0,0015 (0.77) 0,_5“784 | B _
- % 7. om ‘."17" 0.0078 (2.56) .  0.0033 (1.14) 0-.~82‘7‘§_.3H e e
S mn o hee | o.0081 (10.26)  0.0062 (6.78)- 0.4953
h The Chow tests performed for ‘each tnbe 5 equatlon w1th all tribes’
N e« equa.tlon reJects the.null hypothe51s that the coefflclents are not H
' . .51gn1f1cant1y dlfferent in the two equatlons, except when the 3
- ’ ”comparlsoﬁ' is 'made w1th the Kikuyu's eeuatlon The low Tgturds: T"”;‘
. * _ schoollng”‘i:o;“ LUH a;:e of ;n{erest. Recallmg th;it 'thelr average R
ae - . o v i
« N : ',‘,_ear;fr.:\gs are hlghest among the major 1‘:r1bes, I conJecture that ’Ehen:
' e, 2 eccupatlons are. probably self—employ_,ed, in which sc¢hdoling’ plays a e
. - 7 Ie-ss,fugmflcant role, ragﬁer tﬁan wage earpeTs, B ’ o -
” ‘\" ~-. . The~ 1ncome dlfferentlals among ;he major trlbes can be attributed,

- at least partlally, toy the d1fference in t‘he level of schoollng and

- - L - . B . 4

- S ’ 1Seethnstdri (29), p. 207,



experlence. But is a-part of the dlﬁferentlals caused by.
1; d15cr1m1nat10n7 To estlmate the stat15t1ca1 51gn1f1cance, dummy
‘ , “ o o
st o var1ab1e5 of ethnlc orrglns (KIK KAM LUO LUH) are added;mo the - i
- : hd /\. - >

regression equatlons along w1th all ‘the explanatory Varlables at.my

o d1sposa1 1 Table 9 presents the»results. i ::_‘_. o .

gﬁy 1nterest hsre is ‘the magnltude of the - coefflclents of ethnlc

o ‘ dummy:varlables and thelr t—ratIos Slnce the regressor of other

L - e T
.0 o dev1at10ns from thls regressor. . "‘~:; : o

e Eq:\tr h;_ shows that the hourly wage rates of all four maJOIL~ 5

- - T B . -~

e T s 1nterest1ng that the people of two most dominanttribes in

i = ‘x._\

= 'Kenya _appear to be earnlng lesshthan the people of other tribes after
S

=

adJustments havembeen made for the 1n%1uence of other varlabiesdon-“

e

. g___' - * e

‘wages. Luos areJearnlng 1.4

#ep T e ¢ 5

G

'Sh1111ngs 1ess and Klkuyus about 1 1

__Sh1111ngs less”than other trlbes are The t ratlos of the coefflclents

are 51gn1f1cant at 2 percent leve&agshambas appear'to be d01ng T .

S, wny TR

:-'relat1ve1y'better than Luos or Klkuyus buf the small eoeff1c1ent of -

rewe .

LUH w1thflow~t ratlo suggests that Luhlyas who are bu51ness orlented

o

; 1Other dummy varlables, ‘sex and Puman1 -are suppressed from the
S equatlon due 1n51gn1f1cant t--ratlos.\_~ -

' < ) . K - T - . et

tr1bes _on: the average are IOWer than that‘of other tr1bes as’ a whole.y‘ -

MY - -
.




- ,
ity
s 75
. o
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3.9 0 0081
. (8,83) (10 26)

- 0:014 =2 62 - 70,0050
C (5, 15) (5.5
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USSP S - Table 10- .

_,,,,_4 ."j"”’"’;‘ Trlbal Comp051t10n of Kenya, Na1rob1 ~' ; ) o A ‘._
. S j R s ’a ‘and the Sample Used JRANEE _.-;s’ .o : e
I - o D " Xenya ; _ Nairobi - " Sample
- L Kk T2 ass D sguee
L O kam T TN 211 o
) S LUH . - 13.3 . ° 19 a2 -]
- 2o | B T |
R ) R A A e o
The reasons--for these results are open for speculatlon 1 Some
Cemae possﬂJle reasons could ‘be: ) (1) the sample, whlch focuses on 1ow am:l* . .
- témlddi’e 1ncome people, systematlcally e11m1nates ve‘ry successful ) : .

Klkuyus and Luos who llve in European nelghborhoods and who, 1f they

o were 1nc1uded""’bu1d at leastoffset the negat:we coeff1c1ent 'Iﬁ"'-'- o
) the 1969 census flgures WEre.correct (se"'" olumn 2 of table lO),-the . _

Q e - . e ‘M, .
proport:.ons‘“of »Klkuyus and _Luos in thé sample are less than true ¥
-proportlons, whlch mrght fend support to the blasedness argument in | wwe )

- N
Lz e - .
some way, (11) espec1a11y "for Klkuyus, they are- systematlcally L T w
e B, d15cr1mnated agalnst by European and/or~ A51an emp’loyers who Tesent —
»*-thelr role m the 1ndependence struggle. On the Bther hand Luosz- .o .
23 - vz - a.-
F are dlscnmlnated agalnst by K1kuyus* who hold many 1mportantvp051t10ns :
L in- the govemment and’ 1ndustry after 1ndependence. . § - )
e L .-; o ThlS portion relies on Johnson (27, pp. 22-24) and the "discussion o
RPN ,,Aw:Lth ‘Léonard NJuguna Muraya, @ student: from- Na1rob1, Kenya who
S part1c1pated in: the _survey ‘and. ) maJor54n econiomics at. ‘the - Unlver51ty
N of Oregon.‘
-t - e
T h ) s ~
¥ T‘ ’ ( i N




’ educated workers” and calls for effectlve educatlonal plannlng

AR

i
A7

hid
p¥

D. _SUMMARY AND CONCLUSION

-y

-The. focus ‘of the study was to derlve and -estimate the functlonal’

. relatlon between the’ Hhman cap1ta1 of Nairobian workers and - the1r .
earnmgs In developmg the earnmgs functlon, the use of one
. o - Mo ’ .
'frequently 1gnored varlable, experlence was dlscussed and 1nc1uded 1n

e .

o

Y

the Function. The follow1ng are’ the maJor flndlngs of thlS study ';,

-

'(1). Schoollng is again found to be thé most. 51gn1f1cant varlable

in explalnlng the 1neqqality in the dlStrlbUthn of earnlngs The R

years of schoollng aloneexplalns 29 percent of the varlatlon of .

-

earnlngs in thls study

R

Moreover the marglnal rate of return to.

e

schoollng.

"J

is found to be 1ncrea51ng in Nairobi as opposed to the

~ ™
decllnlng marglnal rate of_;eturn to schoollng in the Unlted States

-Thls 1 d'cates a: sevé&e gap of income- between more educated and less

- (e

h (2) The- role of experlence 1n the earnlngs function is substantlal—,

It has the hlghest explanatory power among the Lo

,aS'ékpected.
o,

£Y

1ndependent varlables when estlmated at each schoollng level To see

i the true contrlbutlon of experlence wh1ch is negatlve1y~correlated

=

g

e s R

w1th earnlngs 1n the whole sample, years of experlencegls weighted by

years of schoollng The” coefflclent of the weighted varlable (INT)

2

- shows hlgher t—ratlo than that of EXP, It also glvesbettér R%s

(table S and 6).

=y
-




. . :» v., (3) Other varlables llkevother trainlng and father s educatlon .

N - .- ‘are added Jin. ‘the functlon to test the sen51t1v1ty of the schoollng

* - i e - Lo -

. . L o o X
SESRRE S AP coeff1c1ent. They did- show srgnrflcant 1mpact on the schoolrng

o o " variable. That is, the coefflcrent of schoollng is blased upward
. P e - a ) S ) P
. without these varlables. o R e

e (4) The separate‘regre551ens for. the dlfferent tribes - 1nd1cate

e 1-that there appear to be dlfferent rates of return to schoollng among

- hem: f" ‘ ", L T o ; -

EEE I {fﬁ f1t. Thls agrees w1th prev1ous reports. Between the log of 1ncome TN

‘and the log of the hourly wage rate, although there is no flrm basisior

.\_

to choose one as dependent var1ab1e, the log of theawage rate 15 f;

TONER preferred for the reason stated on page 68. BT L "ff: T

. - rx s

The ‘anal sas of thls study was-carrled on w1th 11m1ted data of

~ T ﬁi: . schoollng o the hlghest:schbollng was- only 14 years. The dVera11%~ oo
. . N . u-.— ‘ S PSR-

1mp11cat10n of the résults 1s that educatlon 1s 1mmensely 1mportant Rt

Y

functlon 1s correct (table 9), “the margrnal rate of return‘to school1n§ o

s i

R e . &
. Lo fo

for“college graduates W1thout gxperlence (16 years) would be 25 9

i .n\

s W e ) o

.percent.A I cannot thlnkﬁof any other 1nvestment that would match

S

e Cagpe R S

my flndlngs support the economlc and stag}stlcal =

srgnlflcance of schoollng in the explanatlon.of observed dlfferences : :‘;

. o - - - -

- They also p01nt out that.the contrlbutlon of experlence

“f“;;;4¢_ _fi 15 relatlvely h1gh~ ﬁhe om15510n of experelnce would result in an

=3
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A the 1'5 are 1ndependent random varlables, el“'N (o, 6 ) -

) o . .~ APPENDIX I

ey

e : HETEROSCEDASTICLTY AND VARIANCE - : R

-

- A._r Heteroscedast1c1ty . - ' e

* Assume that t‘hg,\{iv:r-hés,b.eéﬁ’ger'iewrat'ed by the simple -~
'regresrsibn .mo{ielv Yi = o+ Bx. t.oeg. The standard e T A

assumptions hold except that the errors are heterosceﬂastlc,

and the varlances are not all the same, Lets us d1v1de"the

lth equatlon b)’ d » then we obtain 7"
1 PR B
. 6.2 + 8(6_ ') '+ 6.‘,., . - Ih"',;,
T et i i R

Lo T = 2

)} i o "1 ) Si e L,
- o . : 5" then var (Vi) = 52 var (ei) z 6__ S

o . N, . i l .

s

Ql
n
B
¢

'I'he vy 's are homoscedastlc and hence, all the standard

e 2

L assumptmns for OLS are sat15f1ed’ §pec1f1cally what “we do. »-is,
1n'stead of m1n1m121ng the standard E(Y - a - BX ) 3 we m1n1mze - e
. y : ) X“ 2 -t -
E [r"-(T~) o G( 6—') = B( -°— ) }2- Vi . -
" B ST 1 . . - ,1 ) 1 R . . ] o
v - : . c . . o § -
* _Running OLS on the transfo’rmed.variables is one solution to take

ac¢count of heteroscedasticity But notice that the sum of vy 2's
Loan T . .2

- d - BX,

;can:t»ie ‘Written - i Y ) . - Here,.leach squaréd deviation,

,‘6{ ,
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eiz, is weighted by a-factor —l%' before summlng This is weighted:
i = .
least squares (WLS) method. These two~§§thods,are equii/alent.;1
PR 2% . - - - . - g
- e
. B. Variance
ol ’ » i - R
- Consider the same equation . : :
- .: . e Yi = %+ Bxi e
wh,ere‘Yi iseither 1 or 0. Acéordingly, .
add e; = 1-(o * _BXi) . :
i = R 01_. oo . e -
- ei == ( o + BXi) . - . .
U Let, o BX, = .P. Then ' - "
( - - . . ) ) - . -
X 3 ; R - -
- B(e) = &7 fep) T
= . (1-P)}=P "+ (-P)(1-P)
g Tox = 0 e =
- _,_I e -0 . Ty . . —
- s - . . : - LT
e _ var(e) = ‘(e; - E(e) )% £ (e;) R
..}: - - 2 - 4. - JN i
] B - f ey ﬁﬁgg.) v oy
L oo I CORE G- -2y (1R L
. B R . «-:‘ = o . __,
[T o v = P(l P)
- i ,g -

For some’ unknown reason, the Regression Analys1s Program for

Economlsts (RAPE) does.not g1ve the same results.

. is not pursued.

Since debugglng

. . the computer program is-out of the scope of this study, the’ problem

%

r‘\

> -
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APPENDIX 1T )
o - . . N 4
- MODELS FQR -PREDICTION -
A jf‘{ue.;g'res;s ion‘ Models, .
“ :-__MQdé:".["féf .wI-nE;éur“t;an“Mﬁgration s
E _ ) Proﬁabil;ity -of- Mlgratlon VA — -
e S s s “%Coeff‘icien-t . t-ratio . Cogfficient -1:-1"":;1t:'Lo__l~
RENT- ) ”—_6.'0012 -3.588  <0.0012 -6,740 |
CKIDH- - S -0.0186 . -1.516 —0‘.018._2- -2.307
e = - -0.0112 -s;':::iés"'.*. -0:0139 Z6.685_ o
RSON,, - 0.'5@5,50‘; oD 1.a96 : 00814 2288 -
_ Ihghe . - >
ST 3 I ST 5.847° _ 0.0111 6.812
. TSk~ - -0.0031  -1.745 ©-0.0024 _.. -2.401
o ;AD(?H"'_,_' - » '-(,).008'3‘"” S3.422 -0.0080 . -5.799
SpInx -0.0083 "~ ~5.541 - 20,0009 -5:806°
"':'k.‘__lﬁféfcein;, 0,758 7.593 o;"s_o44““ . 8.481
. “Degress of freddom 39, .- ¢ ..
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B. Discriminant model

LA

" DCH
- DHS -

KIDH ™

. RENT

7% RSON -

T Constanp

N

L. i

e - Lo

- Pistriminamt Fufictions

'NOMOVE -

- B N

10.4040

N -0.70404
0.0893
= ‘:6?07247.“- N

0.0695:

" -0.1070

e . 0.0310

- 3.0451
-11.5578~

. Total sample size (N).z 378; N
o bl L o# s

UsStatistic:

..... = 268N

2

.0879 -
. 1469
L0475
.0375 °
.1406
.0239

.5310

-9.7903

= 110~

“~ ‘Appr.o'xima,tédls = 15.54% ‘degrees of f;eedom = 8,3
"_"*s-i‘gﬁifi":ant_ at I percent Tevel ) .
‘*T .z ;’é‘f‘ias_sifica{:ion Matrix
SRR e NOMOVE™ o= MOVE

" Q-statistic

63

1]
[y
w
(=]
[
oo

253 T

6

9

eIy

057480 dégrgé? of i:'_ree‘dom'= 8,1,376
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=~ APPENDIX III.
\\ s T L oo
RATES OF RETURW TO EDUCATION IN SOME STUDIES ’
S . - T o s
© Author ) Year - Country Secondary' Elementary.
' Carnoi 1967 Mexico .- : 35 - 2110
Danielsen - T 1971 Japan 11.4 . L
B * " . ) - s
Gounden ‘ 1967 India : 13\3 - 16.8
Krueger.. 1972 >Turkeyr ©21-23 - .« T
" ‘Hanoch 51967 “U.S.A, = 16.0 = '
Hansen . 1963 U.S.A. = 13.7
. Hines _~. U.S.AT - - 1945 i
. - R ‘.Aj 3l 3 - )
. Ee e ’ oS
g e .y . a '
é’r\. g - : s
e -
. u ” i o S
ot ) & - h
; .
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= APPENDIX IV
R . . -
- TESTS FOR MULTICOLLINEARITY '
> AL Eéuaﬁion 14 of Tgl_)le 5. .
. DEPENDENT VARIABLE' LHW. o ’
VARIABLE COEFFICIENT - 'T-RATIO
vsZ "0.0082 “11.32
INT - 0.0062 - 6.78
, _oT . 0.0204 2.54 -
e DS 0.0219 . 140
. -~ INTERCEPT. - -0.238 L7 =3.38 -
e R2 0.4953 -
= DR, = 264
T DETERMINAN'I" OF & ORRELATION MATRIX = 0. 779 s . N
- CHI- SQUARE ( 6)-= 66. 0597 o -
- el o
. : : ‘f:~.~." ¥ ' - - )
*"“"‘T“VARIA%LE}:,..;*. ' 33 265) -
" YsZ 19.68 . .
: INT 2.70 -
- ST oT 10. 76 : "
. i Ds - - 12: 67 .
E’:‘_. ’ .. - - - ’ e
e
PATTERN OF INTERDEPENDENCE . e -
e N -~y ~ 2
VT A YsZ - T OT ... DS =
- ..Y.52 7 0v18 U 0.67 4.54% 5.3
INT 0.04 _0.02 . 2,09 . -1.85 -~
- Ter 0.26 0.12 0.10 . _ - 0.85
DS 10,31 -0.11 0.05 0.12



B. . Mincer's. Specification on the Samliig; S

R : DEPENDENT VARIABLE" LI T S Tt
) VARIABLE - - COEFFICIENT . ' T-RATIO

) _ S 'ZY,su,; S “‘ 0. 011 o -0.26 - : .
QN o P - 7 A .0.011 .. .ot c4.28 & , R
L . CCERP_ - L 0,0663 P _ : SN
e STl . EXe2 - -0.001 7 - =3.05w " o
o T -« INT . 0.002 o 1.43 T
w7 e lo . INTERCEPT .o -0.46." - -2.42 ST e

e, PR T L 0.5067° "~ © ¢ T .

* D.F. e 263 0w el R

.= DETERMINANT OF .CORRELATION MATRIX =:0.d01862 -
s e - CHI- SQUARE ( 10) —FkkkkR } . » A ) g
N 7- ';V »_. s ,': '.,_’.: - < ‘ VARIABLE . F(4 264) _‘:_,.L ‘ ~ ,,,,, _7 ‘ol D |
: o » oot : ys .. - RN e T R e
'YSZ‘ L oEERRES T e .
EXP - = 966.5 7 - -

oL EXPET 4343 .
INT. = 72419 -

PATTERN OF INTERDEPENDENCE e ‘ e
’~ e e T ' e R _
' ,.YSZ' o JTEXP . e EXP? L CYINT 2 e T T -

47.17 =8.75 ©3.72° | w13 si«"- T

4,86 1,997 18,48 - wes -
.93 - 25176 Co1se07 . R
4.:5 - 00,86 0 26.84 v
. -0.38 .0.78

- LT e P C e e e

- : - * )
~ s ;
N L
EMEITN
& R g
. v x0T LT e e
. h g
.,
.
“ . E . . . . N
s : : '




i

Biiley, D,. and Shotta, C.

" Beals, Ralph E.," Statlstlcs for Economlsts, Chlcago

: ,ﬁecker, -G.S., aﬁd'Chleﬁlei B. R. "Educatlon and. the D15tr1but10n

o

0y
o

. - . BIBLIOGRARHY _ A L s
A -. ' ‘_‘P*V ) ‘ ’ “:".
Adams, .J, S,, "DlrectlonalﬂBlas in Intra-Urban Migration,"
Economlc Geography, October, 1969,

=
N >4

»- "Private and Social Rates of Return
to Education of Academidns ;' Ame¥ican- Ecoriomic ReV1ew, March
. 1972,

Rand ‘McNally™
§-Co., 1972, T = A A

it S P . n

of Earnlngs,|l Amerlcan Economlc Review, May 1966 o e '?;:» R
Bowles, S. and Levin,. H.; "The Determlnants of Scholastic o ’ IR
Achievement. An. Appraisal of Some Recént Evidence;"

w"Journal of” Human Resources, Wlnter, 1968 - -

':Brown, L. and Holmes, J. "Intra-Urban Mlgpant L1fe11nes A

ovopatial View" ™ Review of" Reglonal Studles, Spring, 1971, T

Caplow, T,

"I c1dence and Dlrectlon—of Re51dent1a1 Moblllty in - B
eMlnneapolls Sample," Social Forces, May, 1949; R "
™ - . 3
Carnoy, M= T'Rates ofuReturn el Schoollng rn Lat1n Amerlca "o )
7+ Journal" of Human Resources, (1967, o . T ene
ST o . Ty,
.Clark, D. and. Fong, i, "Returns to Schoollng and Tra1n1ng in WJ Lo
R Slngapore," Malayan Ecénomic Rev1ew Oct. 1970 e
‘Danlelsen, A,L. . and Okaphr- K., "Pr1vé¥e Rates .of Return to U S
Schoollng 1n—Japan," Journal of Human Resources, Summer, 1971
de Leeuw, Frank "TheﬂDemand for’ Hou51ng “ A, ReV1ew of" Cross— ) .
;. Section Ev1dence;' ‘The Review of Economlcs and StatlSthS, - :
February,n197l . ”:’4 it mz_ :
- Denlson, ‘E. F., "The Sources of’ Past and Fufure Growth," in R
Wykstra, ‘ed.~ 1971, AR . :h § -
Eckaus, R S., "Returns to Educatlon with Standardlzed Incomes u ’
anrterly Journal of Economics, Feb., 1993,



. _ 88 "
14. T, Estimating the Returns to Education: A Disaggregated
Approach, Berkeley, The Carnegie¥® “Foundation for the 7
« Advancement of Teachlng, 1973 ot ; : Z
C - - . T - : .-
= - 15. Farrar, D.E. amd Glauber,)R'R- “Multicollinea;ity in Regf@bsion
. . Analysis:. The: Rroblem Rev151ted . Review of .Economics and
3 Statlstlcs, February, 1967. e
—_— . . .
16."°Ford R..:G. ”Populatlon Succe551on in Chlcago," Amerlcan Journal‘
of Soc1ologx Maxch, 1950 < : e '
¥~17.f“Ffeund, J.E., Mathematlcal Statlstlcs, Englewood C11ffs ﬁrentiee- o
- Hall, 1971 ’ .
‘MIB. Goonden A.M.N. ”Investment in Educatlon in Ind1a " »Journal,‘
of Human-Resources, Summer,.1967 i SO .
19. -Grlllches, Z., and Mason, W. "Educatlon, Income and AB111ty'“,;J“ T -

Journal of, Polltlcal Economy, May. 1972 .

.:20. Gustman, A.L.5"0n Estlmatlng the Rate of Return to Educatlon'" ;«

-~ Applled Economlcs, June, 1973, - o -":.
21, Hanoch G., "An Economic Ana1y51s of Earnlngs ‘and Schooilng,"
Journal of Human Resources,'Z 1967, . , ®
- - ) o 22. Hansen W L;ﬁ "Total and Prlvate Rates of . Return to Investment in . -

[}

- e SR Séhpollng,P Journal of P011t1ca1~Economy, Apr11 1963

Lo 23 Harblson, F.H. and Myers, C/A, Educatlon, Manpower and" Economic # o
S Growth New*York McGraw H111 Book Company, 1964. . . A
e . o tZifﬁfHarrls, R., Tolley, G., and Harrel C "The Re51dence Site” Choace " o
' S Rev1ew-of Economics and Statlstlcs, May, 1968... L - e

”25 Hause J Cw "Earnlngs Proflle Ability, and Schoollng,” Joo}nal
R of Polltlcal Economy,;May/June 1972 'Part 2, -

i ) . -

i e Zﬁ..‘Hlnes,,F ., et al. "Soc1al and Private Rates of. Return to : e O
Cme Lo - Investment 1n Schooling by Sex—Race Groups and Regions," ™ - :
ST s JHR Summer, 1970, B . e -

27, Johnson G.E., The. Determlnants of - Ind1v1dua1 Hoyrly Earnlngs in
o -‘,- o Urban Kenya Methodology and Preliminary Results, Institute
. - ' for Development Studles, Unlver51ty of Nairobi, 1971
i . (mlmeographed).

_t 28 Johnson, G.E. and Stafford “F.P,, "Social Returns to Quantlty and
L Quality of Schoollng," Journal of Human Resources, Spring,
1973, ST ]

Q



m

g

T 37¢,uM1115 o Eve S *Studles in. the Structure of - the Urban‘Economy, L

38. iMlncer J. "On—the-JOb Tralning Costs, Returns*and Some

29. Johnston, J., Econometrlc Methods, McGraw Hili, 1972, New York,

_30: Juster, F.T., ed Edusation, Income, .and Human Behav1or, Carnegie

Commission on Higher Educatlon - New York: "McGraw-Hillg
1975 : .
31. Kdin, JtF.,m?The'Journey;to-Work as.a Determinent of Residential
- Locatien,' Papers of the Regional Science Association"lgﬁz.
32.!-Krueger, A.O., "Rates of. Return to Turklsh Higher Educatlon,",l3
" ... Journal of Human Resources, Fall, 1972, :

33. ‘Ladd, G., "Linear Probabiljty Funct1on~and D1scrlmxnant*Functlons‘"**' o
e Econometrlca,AOctober,”1966 ) R » -

34. Lan51ng;_J;B.;and Blood, D M. "A Cross Section Analx_;s of Non- m_“

business Air Travel," Journal of the American Statistical

Association, Vol, LITI, 1958, e -
35, Lee, T.H.; "Démand for Hou51ng. A Cross-Section Analy51s," The .

Rev1ew of Economlcs and Statlstlcs, Vol 45,1963, -

B3

<¢3é;' Llnk C.R. ""The Quantlty and Quality of Educatlon and Their

o

Influence on Edrnings, The Case of Chemical Englneers,”
- Réview of Economlcs and Statlstlcs, May, 1973. L

Balt1more."John Hopklns Press, 1972 e -

jo ’ L

. w“impllcatlons,” Journal- of Polltlcal Economy, Supplement,_ o
R Ocotber 1962. T L IR

3. » "The Dlstrlbutlon of Labor Incomes A SurVey i
~ Journal of Economlc‘therature March 1970.

. - - 2

- 40, L Schoollng,,Experlence,~and Earnings, . New*York,,
e ' National Bhreaﬁ’&f Economic Research, 1974

SR - s

41.. Moore ‘E. G.,-"Models of Mlgratlon and the Iﬁtra-urban case,"

A “Australian and’ New Zealand _Journal of Sociology II, April, =
v 1966, = . _ .
. . - - . : g -
" T42. Morgenstern, R.D., "Ditect and Indirect Effects on Earnings of
. Schooling- and Socio Economic Background," Review of Economics

and Statistics, May, 1973, , o

L

a -

°



T N

_ )
- - 43. Morrlson, D., "On the Interpretatlon of Dlscrlmlnant Analysis,"
SO Journal of Marketing Research, May¥ 1969. Alsg in Akar,
" L e " David A. (ed) ‘Multivariate Analysis in’ Market1ng Theory 5
e el . . " and Appllcatlon, Belment:” Wadsworth Publishing CofT*IEg.,
coo 1971. - : '
A o 44. Muth, R. F Cities and Housing: The.Spatial Pattern of Urban = .~
’ . Resldentlal ‘Land Usg, Chicago: University of Chicago.Bress,
e 1969. = '
e - -
j}fﬁa .”'?erlman, “The Economlcs of Educatlon New York McGraw-Hlll
) - 1973 . -
e '46,--Press, S-d. Applled Multzvarlate Ana1y51s, New York Holt, .
e ) ’ Rlnehart and Wlnston, Inc., 1972 -
* BT 47, ,Relnmuth J E., Applied Regression and Dlscrlmlnant AnaIy51s "
: .- (mlmeg), Eugene Unlver51ty of Oregon 1970 e
- o 48. . Roberts, J., A Land Full of People: Kenya Today, Eyre and "
e , ~ Spottiswoode, Lomndon, 1966. - - .
; . _i7495i,RdS$i, H., “Why Families Move: A Studydln the Sbc1al Psychology
oo e of Urban Re51dentlal MOblllty, Glencoe, 1liinois,’ 1955
- SO. Schultz, T. W% Investment 1n Human Cap1ta1 New York, The Free );
. ;,> » B P;ess,N197l o - - L .
: s1. - ”Investment lnnﬂuman Capltal Amerlcan Economlc Rev1ew, - -
oo March 1961 e . : : &

‘f:f52.2A51mmons J w, ~VChang1ng Re51dence 1nxthe City: A Review of- |
T a e Intra-Urban Mobility," Geographlcal Review, October, 1968

T

e - 55:'~Ste1nnes D. °N.. and Fisher, V. D., "An‘Econometrlc Model of

- e " Intraurban Locatlon,”uJournal of Reglqnal Sc1ence, Apr11
‘ ) o o 1974 C o ?

e

e
B - Taerides

Sh Taﬁbman' P. and Wales, T., "Mental Ability and Higher Educational
. Attalnment 1n the Twentleth Century," 1n-Juster, ed.;, .1975.7

e N "Educatlon as an Investment and™a Screenlng Dev1ce o

’ in! Juster, ed. , 1975 - P

: - 56; Thell H. Pr1nc1p1es of Econometrlcs, New York: John'Wi}ey &

‘ Sons, Inc., 1971. . o

et N B L57:!‘Warner, S Stockastlc Choice-of Mode in Urban Travel A Study
ST . ' 1n181nary Choice, Northwestern Unlver51ty Northwestern - + -
e . Unlver51ty Press, 1962 -

s



- : N )
i - : ;3 - ’ ;' ‘ 91 , -
S -~ 58. 'Wéfson, P.L., "Choice. of Estlmatlon Procedure for Models of s
’ : ' Binary Ch01ce," Reg10na1 and UrbanyEconomlcs, 4, 1974
. ’ E-)
L 59, Welch, F "BlackrWhlte Drfference in Returns to—Schoolzng "
= 7 Amerlcan Economic Review, "December, 1973 f‘ : ’ -
60. Whitelaw, W.E:, Na1rob1 Household Survey: .Description of the
_ Methodology and Guide to the Data. Nairobi: Institgge for
-» * Development Studies, 1971 . e >

5 Rural—Urban,Relatlons, LowéIncome‘Settlements,;Intraorben-.
Mobility and the Spatial Distribution of Households in Nairobi

- _ L 'A_‘f - Kenya. Working papers in Economics #6, Unlver51ty of. Oregon, ’
A ”‘“Aprll, 1974 R N - ; )
62. Wlnger, A. R<. ”Hou51ng and Income," Western Econdmlc Journal - ST
June, 1968 ) . _ s e
LI . - [ ’ : e ’ & h :
r":" . 63. Wolpert J "Mlgratlon as an AdJustment to’ Env1ronmenta1 Stress i
‘ Journal of Social Issues, 1966. - N .
- A 64. Wonnancott R. J and Wonnancott “T.H., Econometrfcs,:Newf?ork:{
L Lo John Wlley & Sons, Inc., 1970. L < )
g ) - C s -
65. Wykéfra R.A., ed Educatlon and~the Economics of Human Capital,
M' New York:, The Free Press, 1971 »
- - P \E - . - e
S - : e B T
e B g -
. * . - ‘ ‘> L
~. a_, . - U .
" L e Ty S






