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" , ,In this-"~hesis'a~general and f~~i ':co~c~ptualizatiOnt within'

wh~ any type o(migrali~n~n be'studi~d is' proposed., This '
. " ..

- .

framework results from the merging.of ~wo different. traditions of

resea~h. The first has its roots in statistical mechanics and is

....

.
. ." ...." .

expressed. by what is known as evolutionary models. . In this respect '

we follow the mast~r equation .formulation of Weidlich and

Haag(1983).
:.. ~.

. ..---.....- .
, The second tradition has its ro9ts in probabilistic choice

theory and is 'expressed by the nested logit model. Our p~rlicular

. formulation ,in this resp~ct follo'W'S the derivation of Ben-Akiva an~

Lerman(198S) .

. We demonstrate that, as evolutionary, our framework is more
, .

general than the existing dynamic frame-..wrks. In additiont due to its
. ,

connection" to ~holce theory it has behavioural characteristics. The

connection between the master equation and the nested logit model is

provided by the migration rates or eqUivalently by the set of

probabilities of tnclividuals moying between any two zones of the

(iii)
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-,. .. .~ ,;,sYS,tem.' we argue that to a set of Observed migrationJ:ates and
". . '.. .' ..

populati6~di~trib~~tioncOrTesponds, tnrough a set of li~ar
. ~ ~ ..

equat~ioris de~i~d from the maste~"equation, auniqu~ equHibriurn'

,,"-the moment of observation.' Thus, the dynam ic equilibrium is

population distrib~tion which indicates the tendency of the system at
"'.:

dependent on the socioeconomic conditions prevailing in the system.:::- "
/

./

thro~gh the migration ~~es..~ ,

'-Pue tb the level of aggregation of the available

intrametropo~itan household head mIgration data for the Toronto CMA

and, for the two time periods; 1966-(1 and. 1~.7 1-76, onlyone part of

the nested logit model, the destination choice model).c~n be
.

meaningfully calibrated. The results show that-distance, the~..

perCentage of houses built before 1946, the number of new houses,--
built during the study period and the density of the population are

. '

statistically Significant predictor variables., We also undertaJ<e a '

preliminary 'analysis of the 'impact of new house completions in
, .

Toront City in the 1971-76 time period on the tendency of the system

expressed by the dynamiC equilibriuni discussed above.

(Iv)
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,"

.The study of human popuIat!ons '~rascents the boundaries of

many (Hs~iplines. Ov~r'the l~st two centurieS many proz:ninenf,,' "

" ". scholars have ,made the observation, identlfic.~tion and ,explana~ion of.:':

',population phenome~ th~ir subject' of interest: E~a1"flples of the~,'.· '
. -: ~.

,,'
, .... ,'w ..

phenomena, observeq in many cOur1tries,' are the demograpQit
- "

'. ·tra~ition from high .to low birth,and death rates and the irl~reasing" .... "
'.

'concentration of the populatiot! in few major .l.lroan' ceDtre~, .-followed
" '

.recently, at least according to some observers, 'by a reversal of this
. ... . .' . ... ".

trend.
, "

In addition, population proje~tion a~d foreca~tfrig',r2~ b~~n an.:.

integ~l part in everyday urban and regipnai)laming practrce~.:rhe "
. ,. ..

-op~ning and closing of schools, water and sewage facilities, new', " :'
... 0".. -.

, , .
, transportation-ro~es, and police' and' fire protection are ,closely Jinked '

'to the size and composition of the population to be 'supported.
... . ",

.Typically, t~~n, every planning exercise starts ~ith some,'

" ~ssun:Ptions about the future,pop~lation'Size an<:! di~trib~.io~ in the' .

study area.

Although 'much of tne population research has b~eh' descripti,ve;

... ..: ~."," ..

.'

" . .1 ...... '
......

" .
'~
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"~..:' .' " .. the· nature, of p~~Qi~ti6M.phenQm'era·:arid t~ r)~, f6r.~cetiate ,:-. ~.'.:. '. ,',. .::. ..... ~ . ",.
- . . " ..~ . - '7:-'-.'::.:-:.- '.. ":." ," / .: -"::".: : .. ::'. -:.' ."~,,,,," ~.', . :'~'.' ,',' ..,;.:..~.:- " ~

_:- pr:oJectioMs has le(rtol~','deVelC?pm~ntor:r:nod~1.s-asJormal·~cx)ls:6f.~~.:-.<.:"-":' <.

...... "~" ~~' .~l}JSi;~· ·T~;~ossibi·e·s~~e~.~f.·,p~pula~~~n:·~n~e.in a~ area ~re '.-:":.<~: .... ~.. ~ ':
.'.:.:. :"<~ ,.'.: fe;tiA~~," m·6rt~lity"a~··~igratiOri."· Model~.·of po~atlon.Cha~ge ha~ .. ; :.... ':. :,:"~

.' -' ,', . t~dl~i9~.l-1~ indi~at~;d': ~~bias.dep~~~~g. on~he'disdpli~~ .~~t~i~n whidh ' . ':.':' ..~' ~ ';7::

. '., ,:'.' .... they ~re deve·i~~ed·.,- Ma~y de~~g~~~~.~idels a~~~~~y"'the' .. ~/:':~.. ~.'-
' .. : '" ' , '. ~." ,,: .,.. '.. , .. . . ;" .I . '. ,:,. ".',':.,' .:.

'" effects of~igration'~il~'lngeogra~,econo~ics':an9·soC.lology. the. :
. .' ." . . . ' ..' .

, ." pr~mary' ~~nce~ has' been the relationship·betwee~.poPl:JlaUon ...,' .
• .' .",. • ",;' ~ .' • • • I • ," ,

'.. ' .'m6ve~ent' ~nd a'n~be~ of factors,' such as 'di'stante~'a0d sOe~~l 'apd .'.' '::.' :'.' '.
,'., ." ," :

" '
.. ' .

• ••• I "

. " ... . ....... ...
changes in a single area, where migration is:v~ewed .~s.a ~lance or- .~.

. ..' " .' " ,", .

" .." ",: ". :: ..'

, eCbnomicCondition~ in'the study'~re~..:: '. . : ':: .', '::; ~

•.... '. More re~ent;YA. R~nd o;he;; haveadv~cat~ t~t\l';S' .,' ;...:--
". ~:.' '. ' ...'.-' .".:" ~ ..#: .." " •.

.not appropriate, as in forma.l demography, -to study pop~ati'ot1 ' ... :" " .,'. "
'. ".. '., .

a residual in theba~ic demographic eq~tion 'after e~count~ing' " , .. ,. ';': '.. ~..' ".:.
'. ...., . . . .. .' ...-- _.

changes du~ to. nat~l growth. ' 'It 'is more appropriate to conside~·a :.. ' '.. .' .'. '"
. ." .. ~ . . . . . . '. . '.. ...... .

~gion"~!ividedintP a 'n~ber of,~~lly..e~cl~i~e and'col'1e~tiv~'ly' "'~"':': ,' '.'
. ' , , .', . .' ',' . '"

. '..'-: ;" ... .'

exhaustive. areas or zones, Where the' out~mfg~nt 'of one zone is the.' .... ".
. , ~ ..

... . I • ~

in-migrant of another. This ~y"" the vi~w ~f ~orrnal.d~mography 'i~ .' ,:' :',: .'. " ':

~~rg'ea whh :t~t .of population' ge~g~phy an~r the ~the~ di~Ci~Hr)~s..' :..: ':'.. :. .
. ./ ." .,: ..' , .. '. ., '.

Effo~ts in this directionresuited i~ 'the' d~velopment of'multi~'gi,o~l ':.. ~.. ~ . '..' ,', ..' "::'
. ~. ,...,'.. -' - "... : .~. .',. ~.-----:" . '....,.. - . ... ... ..' :

..models 'of pOpulation change, knoWn as Ma~ov chain mqd~ls.·. , . '.'.-: .. . . . ...,. . _. '...

'The importa~ of migrat{on,'specificaly, has b~n ~mphasized.·
. . . . '.' . .. '..

, ," ,t. . ' .... ". of ,. ..

~---'------'-.-;--.------..
.... '\".'- -_.-;--....

~.,. "" .
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':":, "~ '>" ~~ "~nd'the~ending zone 'du~ ·to·.t~e ag~:'sei~t'ivity.in.the··.migrati~n .~,

.... . :.: ~·r.Ocess;. ThUS"i~~h"mig~tibn:~th"t~~·f~t;.i'ity ~~d ~or~~1ity~i..' '

. . ."..: ':tfie z~nes:' a2e ~ir~~t~~' ...."...'.; ..",. '..'...... ' . "." '., ...
.-

. ...; <~ 4

.. .•~.::l-:>·,~t~f:;\. >.', (.- . .. .~~ ,
;:"':' . ).~. . ".~ ....4:~ .. '\_.'.. ... .•,4. .•.. '.:' .•'.::' .~ ~:. :,; 'OJ -

~ ~ ... \. : ,. ." ....:...... .'

f , ..~~••;!. ,. .';'. ~,:' " .. ' ..~; :~:~ '\ . .,- • , ".. .' "". • ~.' f :'~'.::" ..: •

..•• .' .. ,";" , . • . • 1 •. '",7". ." .. ' ., - ;' •.-;,' .:" .•.
-.' ,...;;. .;..... _. '.:i'~..'.•.~"" ," ." _. .. .' '.

. '.. .... -. .. ~. ' ' ~~ . .:...~;.. ." ~.;~. .:~....:.
..... ~. ". :' ..'..:;'-=.:~:~.::' ..';:'::., .. ~ .. ' ':. ,1" -::.:.~.~.>~, .··"t-::· .(,' '. . ,-:' . . .,. .

.-':.,,~, "~c~~tl;' ~~, d~y~ca~ i~pr:;v~~~:aii~:~~VJeen t~~f~. ' ' .'
. ""~" ..~':'. ........ ;'. ..... . ..,," ". ',..,;.. ." '(" .' .... ..' . .. ...

...... ,:''':'~:.' 'area bUt 'also because 'of dec1~rung ·bir.th and death ra~~ It .Usually "

..>:.> ..:::.~'.' co~t;t~~;'th~'Fn~Jo:r fa~t~~ 9~ 'populatron c~~g~; .ra~tl6~1~rl~··
:-;' ,: . ,", since, o~;,~ ~~its ,direct'l~p,a~t;'i~ h<ls-ir~ireclO~, _Such a~

:-:' " ' t~t'of 'alte.ri~g lfte~ge profiie oW..: POPulat{o~~l'iJo~~rec~iVin&: ."
" ....

, ,.

. . ".' . ... .

:' . Studies oi .~ig~tio.n· in.' geo'graphy; 's~ciol~gy aria '~nomics ' ..
,,

. .~ ..
, - have emphasized ~he. impo~t~nt. y(ew tha'tan ob~er.ved·~lgtation
'~.' .... .' .' ..' . -- . ~.' ~.' ",

'. .' ..,. ,.patte~is·tne ~sult:'of individuardecrsio~ to ~igrat~ .. These

.'. :.>. ·.d~~is~bns ar-e: i~ tum depertd~nt 6~.~'he s6ci~1'~' ~~onomic'al!d'oth~r".~ .
. : '.' . ". : . '. '. .'~ . ....~. .' . .

..... _.: . ~ .' ch~~tt~ristics 'o~ the zones.. Thi~'vie~ of m'~gr-ation"is approp'riately

.'
.... • • .o

"

. .

. '. . .termed behavioural.'
" ..

. ,,-. ...
' .

.'.: .. oet~e~n the zon~:?".a migratory syStem~·A-p.~rticul~r~pulation·.
. . ' -. .' . ',' ," . .' '.

. . dlstrib~tion in. the zones. ~f the syste~ c~·~titutes a state of the .
'. ..' , .. " . .; ;

~ .' .'.
.s·ystem.- 'The typical Marcov chain model is expressed by '~. set of
. " ...' . . .. ~ .. .".' . .:.~.. .... "~ ,-.. . ., ..... ;". .

time difference .or:differ:-ential,.·equations that describe a. trajectory 'of,
. , ~. '.

.... ..,

'. the migratory.system.· ,
.' ~.

The. ~ajor·contribution ..df this thesis i~ that it t'IDifies "t~~ .- ...
. .' ..' . ~.

ideas deVelo~e:d s~parat~l;~n the lit~rat~ inio a Si\lgl~',iene~l': "
.. ~ , , . '.. ".--.. ',
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'i~diViduals, or the microbeDa.viour in ;~h~ system. I~ th~ master' .!

e:~tlPn, l~dIVId~h~ha~IO<)Is em~odled {not~ migrati.~n rat.:s: ., .. '

between the zones in the syStem'" or. the probagil'ity of an indiiViclLial.',

'moving from one zone to another. Using disc~te choice theory we
. ...: .; .

, express toe"probability of moving between zones as a function of the

.........

..
'..

.'. ".

.J .'

'" frai'riework,., within whi~h migrati.on can-be studIed. 'We term; 'this
.. ~ .. ,\ .

• "r .....

frarne~ork evolutionary as 'opposeq ~ctdynam·ic. ":Ari ;evolutionary
t· .' ," . ." .' '~. . ~ '.: .J:. oJ' .. .••• • • '

" model'conSiders, at-any Point in, time~"'a prob~blrity',di?tr:ibution over·

t~St3t~ oftne system rather}han a single ~tate;:s l!,d~mIC ... .

'''. . ". 'models. "I~ this sense, an evolutio~ary model is mok general than a
. ...... ~ .... :' ' ......: .' '~'. ". .. ...~ ..~~. -.~ '"--. .-.

.. ' ,;, ';'. :: " ':"d}iDai'nic ~orie. Given an evolytiopary.model, speCific dynamic model,s", .. >\'
, •• : , •••"' •• '•• ,: ••••:," .:':: ••:: ...... " ... ~ ~'. .)0. • ...... • .' .'.~ ••:. .'. ~. ~ ..... :. ..... ~

~ .~ ... ~'.' ,-:,:",' ~o~'ry1ig,ra~~on, .icludi~ :the ~ual ~ark6v t!1?e mode1.s l. 9~~ be~.d~ived:. "',~' :'~ '".

.: .. _~'.: :,' ;:. :.: 'u6d~r certain'aS~tm1~ptionS. The evolutioRary inooelwe p~pose i~, .... :', ;" "
.: ... _.. ... ow .... ~ • '. . ' ,,~...;

.'" . ':., "~expressed: §~ tbe .master eguation..~,,.."
.. "" ......

. ., .' '. ::., ,.:' We al~o m'aLrl~in the' behavioural view that a p~rtis:ui'ar
.. . ...." :~. . ..... r . ~'.. ._} ... ' .: ~ . ..........

;, 'Jrajec.tgry. of ~he migratory sYstem/or the macroevolytion of the
..' . .\": .~ '.. .. ...... '.

.... , ..: ..... . -'\

.. ' . system, 'is cue to the migratory behaviour of the participating'
, .'

... .. .'

..

,,. .... . ..... .

characteristics ofind'ividuar' migrants and the soct~l and economic ~.
• I ;": .'. •..

:,' ~charact~ristic~ of the.z~n~. The specific functional form we end up,
. . . .... .... .. . .-!'.

, - ,

.with is the. nested logit modeL _. .,'-
. .' '....,. ...:: ..

. 1]1e general 'migratory fx:ame'worl< we propose then iSI.r:!lade .l:'P
. ". .' '. ...-.

of two'basic, inJ.~rlinked components; th~ fi.rs,t is the master -equation:'
'. .. '. ,;. .... .' '.: ..;, ..

.~
'.. '.

..... '..
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',·which 'model?' t~e; 'l!iacr,oevolutlol1"of the.syS(em, the:~s~nd.'i~ the:. ;:,~,::, ..." .
.•,.:..:: : /~ ,,~~, . ':....• ~ ,. ~'. ~"i, .;, ." '. '.' :"'::.,' :.:..•.. ~ ;; ~ ' ' ...

n~~tedJogit:~oo~l~hichdeafs· with the' microbehavio~of iricliv.idUa~~,· . ".;', :':'.
.. :.... -;' ~•.. ' : .,;' ~.': .: '.:.":: ::-' ~.::: • • • ,.",,!:. -:'. ..' ." •• ~ •. , ". ~ ".••' ~.' ~... .. .

:.;. ',' . ~'i~\he·~·sySt:erTi~"'.A.it~ough migration Gan b~ c1a~sified: IIJ:tnany '.. :.:;," ,"
........ """;" ":" ".- ~ ~- .....• -~ :. ...•.:;: ...• ".. '~. ·c .~~,~ .'~ . -.' ~ ".• '" ..: •...

diti~fe~twaY3·~·.the,most us~'l'classification is acCC;rding ,t6~'the type:. " .'

:~ "bf £~~';spa'tiar f~~e~o~' ..'~~> I~"~~is',t'yp~?~f dl.a~~fl6ation·~e·bave ~ ~
.....~.' '.! .. • '. '.. ' ... ' ~ • t" ~.': .. ... -" : '. ," - e .::' • • I • . ...~

international, inter:Tegional~, interurb~n,,'i:-t.IraJ~urban and Ihtrauroan .", ..:
. ..' ..... . .

"" .'

.,~:' ....~
......... '. ).•' ._t
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., '. . . ~ -
migra,ti~n.· We argue iha.t,withi.n t~e 'general fr.ameWork proposed •

_ a~y t~{Of,l1)lgl9tfOp~an. be.~~ .:' ,', ,,_ .

~ , /"As a demonstraHor.l, we apply"'these ideas in t~e case of . ,
." ,,'.' ~.~: - .~ •. : '-. I' '. ,,' .. : ..:.-. .

.. inlraurban migration in the Joro!1.to Census M~tropolit~.n Area (CMA) .'" .".
••,~ '.:'. • ..: . ' .' •• ' _.. ~ e.... ..';;. . '. •

for: the time period 1966-76. Jhe ?ggregate nature of·our data base" ,.. .

',' ,~ ~~es' not ~'lio~' 'us .t~ =fU~ly "e~ploit t~' pr:o~~Z:tieS of th~ qested .,{qgi,t :: , ',~ " .'
• .... ;. p' •• " • ...., : - •.•• \ • '. -.' •

.. mode'!. The full mode{tonsts.t~'of two ,logically connected' models; ,

\h'e"q~~arture m6de~' ~~dJ~e' d~~tin~~i6~ Ch~iC~ model' cor~sponding'" '. ~, . ~ ,

.-';~ ~~he:'deCi~~on to moye a~d 'th~'d~~lsi'on ~o '~ele~t"a p~rticUl~r. .. .' " '
..' \ ••' • e' "" ... ...... . "

.#' destillation, respectively~ ~ rum,bet- ,of):Je"grees ef freed;ni " .
. ',""

'''; .. :";':

-' <..

/

" .....

"';:

,,.

~ ..

,,'

'-
avail~ble allow us to calibrate meanlngfLilly only the destination '

,. ,,'

'....\

.- .' .,...... -.......

observed migration ~tes at one point in time embody-the tendencies ....
.. ' .......' ..

,of'the .sYStem "a't. this time. A particular dynamlt equ~~ion?' th~ ~.

l;~ear) d~ri~ from t~e m'aster equation, is used with a~ ~bseNed
..' '.. " .

~.(

..,

"":' ....

"

.. .., ....

. ... cholc~ part.
... ...... ...~

"
'~' The final idea that we iricorpPrate in this. tf:1esis is that the
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