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ARSTRACT

A thme-minimizstion problem of artaining o fall-employvoent state is solved in a
daal economy model where the rural-orhan migration mechanizsm is of Harris-
Todare type. The optimun solution may appesr as 2 policy of urban development
ut the most rapid rate.

1. INTRODUCTION

Rural-urban migration and urban unemployment problems have received
considerable atténtion in the theoretical literature of development ccona-
mics. The literatlure on this aspect starts with the models of Harris and
Todaro (1970) and Todaro (1969, 1976) An institutionally given urban
wapge-rale and a wage-dilferential between the urban and the rural secrors
form the basis of their framework, Migration from the rural sector to the
urban sector results when actual rural wage rate falls short of the expected
urban wage rate defined as the actual urban wage rate multiplied by the
ratio of urban emplovment Lo urban labour foree, Mipration equilibrinm
15 estublished when expected urban wage rale equals the actval rural
wage rate; and the existence of urban-unemployment is explained as a
migration-cquilibrivin phenomenon. One of the implications of those
models is that the urban unemployment problem can not be solved by a
policy of urban development !

The hasic Harris-Todaro (1970} model has been re-andlysed and

TThis furis a pact of my P'h. 0, thesis. 1 am indebeted Lo Prof. A. Bose of TIM,,
Caleuita, for by valuable comments and suggestions; and (0 o unknown referee and
the editor of this journal for their comments on {hie carlier version of this paper,
Remaining errors in this revised version are selely mine,
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unemployment problem are dynamic and intertemporal iy nature and
hence can not make ca pital-accumulation over fime endogeneous to. the
analysis, The only dynamic modgl by Tha und Lachler (1981} examines
the nature of aptimum taxation ag incoms of the various classes and the
lnvestment in the two seclors solving a Ramsey problem. But they do not
focus on the miufmum-rim::-s-:ifull'nn tr the urban ynem ployment -
blem, The other dynamic models of dual ceonomies? are Dased on the
Lewis (1954) bypothesis of perfectly efastic supply of jabour from the
rural sector 1o the urban sector at the fixed urban wage-rate, and henee
they fail to foeus on the urban unemployment problemn, The objective of
this paper is to develop a dynamic model of 5 Jegy developed toonomy
where one can study the theoreticg] Properties of the optimum investment
and employment policies in the urhap sector in the context of the min;-

establish consistency hetween migration-equilibrigm and the existance of
urban unemployment, the Lewis (1954) hypotheais is replaced by the
Harris-Todarg (1970) migra tion-mechanism.

The model ix described in Sectiog 2 amd & time-minimization problem
of reaching a full-emplovment staie is solved in Section 3. Tt appears that
the oplimum solulion to the problem may be (he development of the
urban sector ar the most rapid rate. This is Somewhat different from the
view of Todaro (1976) that there is 0o strict urban solution to the uaban
unemployvment problem,

2. Te Mopez,

The cconomy consists of an institutfnnu]]y advanced urban scote and a
backward ryry] seclor, The urban sectar produces the product whicl is
either consumed or used as fixed capital in both the sectors, The rurgl
Sector produces food, Hoth the seetors have CRy pruducliun-fuuctfons;
and use capital and labour as inputs. Tje urban workers and the rural

=4sants consume food asg well as the urban sectopy product. Lxchange
between the urbag workers and the Peasants of the rural sector 18 assum-
ed ta be competitive.! The laboyr force required by the urban secior is
supplied by the rural sector, There is no direct migration policy of (he

Bee, for example, Bhatiz, (1979), Calve (1973), Rhagwati ape Srinivasan (1974,

*Bes, for example, Bardhap {1570), Dixit (1968, 1989), Siern (1972) ang Marglin
(1966, 1974,

Miis u simplifying assumplion. Like Dixit (19462), one can consider the planuer as
the nonopsonist in buying fogd and moeaopolist in sellicg (hose 10 the turban workers,
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planning autheority; and the migration-mechanism is of Harris-Todato
(1970} type. The planning authority employs labour in the urban sector
at an institutionnlly fixed wage rate. Rural wage-rate is assumed to be
equal to the average praductivity of labour in rural sector,® Wapge-income
in hoth the sectors are consumed, and only the surplus of the urban
sector is mmvested, The allocation of investment botweesn the two sectors
is subjoct to the contral of the planninga uthority. Capital, once installed,
12 non-shiftable 1o either sector, Sie of the labour-Toree of the cconomy
grows over time at a constant rate. Capital once installed in eithsr sector
toes not depreciate over ime.

Let | and 2 =tand for the urban and the rural sector. The notations
consist of the followings ;

ki = Capital-stock in the ith scctor, as a ratio of total labour Torce.
[i = Employment in the ith sector, as a ratio of total labour foree.
£y = Urban uncmployment as a ratio of total labour foree,

i = Capital-labouor ratio in the ith scelor,

¥ = Average productivity of labour in the ith scetor.

[y = Intensive production fonction of the ith sector.

P == Price of rural sector’s product in terms of the urban sector's
product,

&) = Fraction of rural sector’s output sold to the wrban sector’s
waorkers.

Sy — Draction of urban wage income spent on the consumption of
food.

W = Institutionally fixed urban wape rate,

A = Fraction of investment allocated to the urban sector,
n = Constant rate of growth of labour foree.

b= time,

T = Terminal period,

{ == Starting period,

I="1,2

5This s valid in a roral sector, characierized by fumily-based pessant arming.
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The equational-structyre of the mode| given by :

Moo= fllx)  with fi=0 and KA for 5= 1,2 (1}

Is the intensive produetion function for the ith sectur:
Hlx) = w, (2)

This implies that the surplus of the urban sector js non-negative, Quiput
of the urban sector is the onlY source of financing the labour COst in that
acctor,

The two equations of motion, governing the behavigyr of kyand &,
Over time, are :

J'1:51 = -74{_,."1{:6]} — Wyl — mity (3)
= (1= 0 (e — W) iy — i, (4)

All these four equations are very much familiar in the literatype of growth
theary ;

!.;Ef—fi—a', (3)

I, = 0, there is urban unemplovment: and /y = 0 implics that the
ECOnOmy Is in full-employment, theq

(FLHL — 1) = fi(xy) & (6)

is the migration equilibrivm conditions of Harris and Todars {1970).
Here (J,i(1 — L)) is the probahility of obtaining an urban iob of a rural
migrant, WHIT — () is his expocted wiban wage-rate and equation (&)
implies that the actyal rural wage rate in terms of the urban secrors
product equals the expected urban wage-rate migration equilibriup -

Sa(P) - (WIP) |y = Si(P) fulxgd 1, (7)
where i (P) = p;

O < 8(P) < 1,for,] < p &=
SP) = O

and, @ =z S(pP) o Lifor = = po o

This equation implies that the demand for tood from the urban sector’s
workers is equal to the supply of food to the wibun seclor, This is the
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At a particular point of time, k, and &, are given. Given W, the plan-
ning authority determines [, Now equations (6} and (7) determine £, and
P; and equation (5} determines f,. The planner determines A, and henee
i, and ﬁ::g are determined. Thus one can get the values of & and Ay for
the next point of time. Here 4 and /; are subject to the control of the
planner. Controlling the timepath of A and [y, it regulates the time-hehay-
iour of k; and k,. These ultimately determine the time-hehaviour of f.

From cquations {(5) and (6), we have

fe = (WP - filxad) — L. (B

It shows that /, = @ if = P - filxy). S0 there exists a positive level of
urban unemployment in the presence of rural-urban wage-gap. The
economy is in full-employment when

W = [flcal, (9)

which means that the two wage-rates are equal,
Using equations (/) and (7], we find that

(SU(PHSPN = ({1 — L)) (10}

We can not go further into the analysis without assuming any algebraic
form of §(P) and (5.0F). We assums that 5,{P) = | — (1P} and 5,0/
= (1/£). Note that both thess two algebraic forms satisfy the assumed
properties of 5;(P) and 8(#). Now [rom equation (10}, we find,

(1 — (feEnfiafen = (1 — Ll
or, (1/P)= Ik (11}

So using equations (9) and (I1). we find that the condition for full-
employment is given by

W = (falx)l). (12)

We aszume that the production function of the rural sector is Cobb-
Douglas, and is given by

fulxs) = 25 with 0 < g <,

where & 15 the capital-elasticity of output in the rural seclor. Hence from
equation (12}, we [nd that

Iy = (1fbg) K3 {(13)
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is the condition for full-emn ployment, where
fg = (WHTHLBD 4y ‘r,‘:: o Ifcéﬁllil'l-ﬁn )

We define &, such that fi(x,} —. W, at &y — . Hence b, is the capital-
labour ratio in the urban sector requirad to vield W unit of average pro-
ductivity of labour in that sectar,

From inequality (2), we have

x> !JJ
ar, {kﬂrbj} - f. {14}

In full-employment, §, — | — {1 S0 it appears from equations (13) and
(14) that a necessary and sufficient condition for tull emplovment is given
by

(Rilby) + (k] iby) 21, (15)

It s obviously necessary becanse if (hyfbyd - (k3be) < 1, then fi =
| — (&Sf6.) implics 1, =2 (k:l8) and henee contradicts (14), Similarly, it
is suflicienl also because if (ulby) | (k3fby) 3 1, then = | (k3ibs)
clearly implies (&, /5,) = 1. Hence we have the 1 oliowing proposition,

Proposition I, 1 (kb)) (R3n) == 1, the SCONOMY ¢an not reach a full-
etployment sta e,

3. Trk DyNAMIC OPTIMIZATION

Il at the beginning of the plan, ie. in periodl O, the historical parameters
fy and &y (and henee, .ﬂ;;], and the institutional constraint B are such
that (4, (6, + | KL{0)h) < 1, then the CCOnomy can come out of the
unemployment state only at some lutore date because &y and {and,
hence /%) ehange over time. Now an importanl problem for the planning
authority is : what should be the employment policy in the urban sccior
and the investment-allocation policy between Lhe rural and the urhan
sector if the full-employment state is to be altained n minimum time?
Using equation (4) and [} = kBUUHED, we find that

ks = (B0 + B KF k) by
or ki = BII | B ()Y (1 — W) (Fix) — ), — fikia)

or k= (1 = N (file) — w) b, (Bi(1 BY) (kg )-tien
— (B | B &S (4.1)
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The problem of attaining a full-employment state in minimum time is
given by the following .
Minimize [% dt, subject Lo equations (33, (4.1%

(e (@) + ':k: (O De) =2 12

(e(T)by) + (k] (T )b = 1

O < a1 and, Ol (kfb)

Here ky and A7 are state variables, and X and I are control variables All
these are functions of time,

The Hamiltonian is given by

H = qik, + gy fc;

or, H=g(fi(x)— w)l — nmgk — ng ks B+~ P, {16}

where, g = ig, — (1 — Ay g, (B {1 + B (kY8 4 and g, being two
co-state variables, funclivos of tme
The Hamilton-Lagrangs s defined as

L = | hllk /b)) — L)

At each 1, HL is maximized by the apprapriate choice of 4 and £, Here &
i the Lagranse-multipher,
The necessary optimality conditions® are

() glfile fifx)ae —w)—h =0

where i &= Qill < (&[5,

=1 =
(ii) Dptlmall{ [0, Ef} if q,{
0

<,

} g.((8f(1 + B)) (kfy-cre,

{iif) The dual variables, g, and q. satisfy the following
d = — (BH{Sk) — b, £17)
g — — (3H[). (18)

(iv) Transversality condition: g 2 0 for ¢ — 1, 21 ¢ = 0; (qu(T), qu(T))
is orthogonal to [k (T)fb) + (B3 (T)6,) = 1.

Fhee Pontriagin ef af, (19627,
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If ] = (ky/6,) is optimal, then the optimum time-path of &y satisfies
ki= =l < 0 for i = 1, 2. S0 optimum

Bi= k@ e™ for f=1,2.
Hence, optimum k¢ = @ as t —» oc. for j = I, 2. MNoto that

& iRy
kg =y 3

S0 if drg — 0 as 1 = oo, then
Ky = 0ast—oc,

So il
(e D)) | (kZ (OB < 1,

then there does not exist any T, & < 7 == oo, such that
Ve (T)by) — (g (1)f6y) =

for oplimum &; and &2, S0 optimum 4 = {%1/6,) and hence i == 0, Now
from optimality condition (i), we have

gl file) —f (E) x - W=D

l'rom the transversalily condition, we have, 7 = 0 So,
Slxg — o x) = W

This implies that the marginad productivity of labour equals to the wage
rate in the urban sector which is the condition of surplus maximizalion

in the urban sector.
Henee anc can easily establish the following propoesition:

Fropositivn 2, The optimal choice of technique in the urban sector is
surplus-maximizing,

We deline g, such that filxy) — fi(e) % = W at x, = e Bo gy s
the surplus-maximizing capital-labour ratio in the urban seetor.

We also defing @ such that /' {g,) = &, 50 a i= the marginal productiv-
ity ©l capital in the urban sector with surplus-maximizing technique. Tt
is dlse assumed that, ¢ = n. This implies that the rate of capital-acoumu-
lation is higher than the rate of population-growth.?

I is o necessary condition fer the economy 5o that it can come out of unemploy-
el rap ar lease ar some Teture date,
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Using Proposition 2 which implics x, = gs, and the definition, f7 (g,)
-, we find from cquation (10) that

H = gak, — nauke, — ngoks (30 1+ B)). (19)
Since oplimum £ = 0, using equations (17) and {19), we have,

gi =ngy — qa. (20)

Using equations {18) and (19}, we have

Gr = MBIL B g — aky (Bgf3i])

or, go = B + B ge 1+ oak (1 — &) @{1E) (k)T ERBIEI + B,

(1)
Singe x, = &, 15 optimal, and {1 (g,) = @, from equations {3) and (4.1)
we have
i, = alc, — nkey. (22)
and

= (L= &) aky (B — B (08 — /(L + B Ky . (23)
Can an interior value of & ever be optimal? This is possible if
go = qalBi1 - BY) (k3B = ¢
and

gy = qulBi1 — B)) (kBB — gu (B(1+ B (1/E) (kL) tatBym gy
(24)

Mow using equations {21) and (23}, we have
RHS. of (24) — #(Bj(1 | B)) qu(k3)-Q0 = 0.

j I g, — (BJCL + B)) ga (5)~0® = g, then
R.H.5. of (24) = nq, = L

Since g = m, (by assumption) we lind from equation (20) that
. L.HS, of (24) = gy = quin — a) < 0.

S0 the equation (24) i5 never satisfied. Ilence we have the following
proposilion,
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Proposition 3, Interior investment allocation ¢an not be optimal,
If & = 0 is optimal, then

7= @il + ) (k)0 = g
RH.S. of (24) = ng > 0: and the L_H.5, of (24) = g, = ng, — ga < 0

because # < a; and qi =< 4.
Note that A = 0 iz optimal if
9 < B/ + BY) (k)0

Also now we find that if 4 = 0 is optimal, then

@< o (BIL | BY) (KR 801 4 ) (1/8) (1) (wemom ¥
S0 we can prove that if

1 <2 g (BI(L < B)) (&T)-0iB)
at some | = t*, then

q1 < gy (BI(L + B)) (etytase

forall t 2 #*. In other words, if A = 0 is optimal al ¢ = ¢*, then A = 0
is optimal for all ¢ 3> 2,
Hence we can prove the following proposition,

froposition 4. Anv switch from specialization of investment to the rural
secter Lo that to the urban sector can not ba optimal.

sethe optimum investment-allocation policy must be a specialization
either o the urbau sectar alone or (o the rural sector #lone or to the
urban sector in the initial stage followed by that to the rural sector in the
terminal stage. Mathematically optimuwn A must satisfy the following
property :

#
A= lforQ«=¢<r, and

A = ﬂfur?k?.; LT,

where O <7 = T. Here,
= O implies that A = G is optimal for all 1 > 0
t = T implics that & = 1 is aptimal for all # > 0

and 0 < (< T implies that o switch from A = 1 to A — © at
fome £, 0 < (= T, iz optimal,
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Since for @ < ¢ < f, » = 1 is optimal, in this phase, we have, from
equations (22) and (23),
k, — {a—n)k, and
= — B/} BY e

The solutinos are given by the following ©

| Ky {I] = fy (0) - E{a_"]:: and 22
i e (?j = A ﬁ—l:nﬁ-f-:li-ﬂ:-j; {26}

For ¢ & ¢ = 4 4 = O iz optimal, 5o in this phase, from equation (22],
wo have,

by, = — nky
and ity solution is given by
| ke T) = Jyl£) + e=™T-F) (27
But for & — O, from equation (4}, we find that
kg = (filxs) — w) £y — 0k,
and using Proposition 2 and the detinition, fi'{g,) = a, we find that
kg = aki — hks
and its solution is given by
fall) = (el (T — D) + k) emir-D
We know that o = &,'P3+B . Therefore,
KT = (e 1) alT — D) b ()BT gtbtiienir=f, (38

Since for 0 =X = z-, A = 1 is oeptimal, we have

< .F;Cg = ﬂ.rr\'.'g, and
kol 1) = ka(O) - & (29)
Now using equations (25) and (27), we have
ko T) == Fy(0) e¥ =nT, {30)
0

and using equations {25), (28) and (29), we have
ENT) = (ki(O) c“?a{f' 1} k()RR g -n(BILEBRT (31}
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Mow §, = (k@) is oplimal where g, is the surplus maximizing tech-
nigues and from equation (13), we have, i, — 1 — (kifh,) is the condition
of full-employment, So the [ull-employment condition consistent with
surplus maximizing choice of technigue is given by

e THgy) | LT )by = 1. (32)
Motc that g, = ;. So for given k, and &%,
{l':i'ﬂrgl] _l' {k;fh-g} = {khrbl} _l' k;#b-a}-

So, if sume (&, k3) satisfies condition (32), then (%, k3) must satisfy (13).
So condition (32) is 2 sullicient condition for full-employment,
Using equations (30), {31) and (32), we have

bok il Q) evt 1, () aft e 1) - e (D)) IBIIEBY pln BT
= g by 2T (33)

Equation (33} shows that T is a function of 7. Bo T is to be minimized hy
an appropriate choice of t over the set [0, T]. But the functional relation-
ship 15 h]gh]}r vomplicated and it is nat becoming passible to fnd out
optimum i evaluating (dT[dr). So, we follow some different lines of
analysis.

Note that 1 = O implies that A = 1 is optimal for all 7 € [0, t]; and
for all ¢ in thus tine-interval,

g, = gu (BI(L + BY) (RDY4B).

For, & = 1, solving the differential equations (20) and (21) over the time
interval |3, ?], we have

a( 1) = g0} - et (34)

gl 1) = @:(0) - ef*ﬁ*“'“f’.‘ (35)
Mow using equations (35) and (26), we have, at t — E

dalBiL + BY) (K)7B = gy(0) - (£3(0))~18) - et (36)
Here 1 = £ is a switch point, Sooagf = :, we have,

g = F:(BI1 + BY) (KT} 11E) {37

Mow using equations (34), (36) and (37) we have
= (lfa) log ((4,(O)q:(O}} (RLLONHE). (38)

Here, r = 0 if g, () = ga( 0} + (RE(G)) '8,
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MNow using Proposition 4, we can prove that if

$(0) < g,(0) (K (0N,

then 4 = O for all ¢ = O is optimal, This leads to the following propo-
sition ;

Propasition 5. If, a policy of specialization of investment to the rural
soctor is optimal,

4(0) < g,0) (k3(0))im,
But if

§{0) > q,(0)) (K3(0)) vm,

then optimum ' is either positive but less than 7' or is equal to T,
What happens if'f = T?For, — T, from cquation (33). we have,

1+ {g].ﬁ'[ﬂ”hﬂh{ﬂn AR BN 0T o {21.M1{O}} gln-alT,
or, (gykiO)buky(O)) e U*RN-aT o2 (g ke (0)) &in-MT,
or, (1{nB/(1 + B))) log (K3(O)fb,) < T. (39)

Hence from (28) and (39), it is clear that, £ < T, if

(1/a) log ((g.(0)q.(0)) (K(ONR) < (1/(a3/(1 + BY))
log (K5(0)/B) (40)

Hence we can prove the following proposition,

Proposition 6. 1t condition (40) is satisfied, and if
§:;(0) = g(0) (i (O)) e,

then a switch from specialization of investment to the urban scctor to
that to the roral sector at somis intermsediate time-point is uptimal.
If condition (40) is not satisficd, and if

g:(0) = gu(0) (A3(0))~ 118,

Then ;may heequal to 7. Se A I forall ¢« [Q, T] may be optimal,
This leads us 1o prove the following proposition,

Propusition 7. 11 condition (40) is not satisfied, and if

@l0) = q.(0) (L3(0))-"1E),
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Then a policy of specialization of investment to the urban sector may
be optimal.

4, CoNCLUSION

What we have analyzed is a two sector dynamic plan model of a less
developed economy with an objective of eliminating the urban unemploy-
ment problem in minimum time. We have adopted the Harris-Todaro
migration mechanism. But what is interesting is that the optimum solu-
tion to this problem does not necessarily support the view of Harriz and
Todaro that there is no strict urban solution to the urban unemployment
problem and the solution lies in the rural development. Obviously like
any other dypamic optimizing models, the optimum solutions in this
model depends on the initial conditions. But the initial conditions may
alter the nature of the game. If &3(0), ¢,(0) and g.(O) are such that

Z0) = (KON MP g,(0),

Then the optimum salution to the problem of eliminating urban un-
employment in minimum time lies in the development of the urban sector
at the most rapid rate at least in the initial stage of the development pro-
gramme. The programme of urban development and the programme of
golving urban unemployment problem are not always contradictory to
cach others.

Why do we get a result which, to some extent, goes against the view of
Harris-Todaro? This is becauss we have adopted a dynamic framework to
analyse the problem. Tn a dynamic model, allocation of investment and
the accumulation of capital are endopencous to the analysis. Also in this
model, surplus of the urban sector is the only source of inveatment. So
the development of the urban sector enlarges the capacity of generating
surplus (investment) and creates employment opportunities in that sector,
On the otherhand, additional employment in the urban sector raises the
level of demand for food and hence the price of food. This process eli-
minates the rural-urban wage gap at some finite Lime-point. It iz well-
known that Harris and Tadaro have adepted a static one period peneral
equilibrium model which can not make capital-accumulation over time
endogeneous to the analysis.

What we pet from the model is known as a bang-bang selution :
specialize in the urban sactor or the rural sector or specialize in the urban
seclor for a while and shen switch completely to Lhe rural sector. Interior
investment allocation does not appear 1o be optimum at all. This bang-
bang solution i3 the result of the following iwo assumptions : (i) Surplus
of the urban sector is the only source of investment, and (ii) the wage
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rate of the urban sector is institutionally fized in terms of the urban
sector's product, So the Hamiltonian that is maximized at sach point of
time ix a positive function of the urban sector’s capital stock, but not of
the capital stock of the rural sector. But if it is assumed that the urban
sector’s wage rate is fixed in terms of food, then capital-accumulation in
the rural sector will lower the price of food and bence the industrial
wage-bill, In this case, capital accumulation in the rural sector will have
a positive clfect on the level of investmunt {urban scctor’s surplus). Tt
will be optimal to invest in both the sectors simullaneously if the margi-
nal contribution of sach sector’s capital-stock on the urban sector’s surplus
i equal, Dixit (1969} develops a planning model of o less developed dual
economy aud solves a lime-minimization problem of urban development
in the context of marketahle surplus problem faced by the wrhan sector.
He assumes that the urban sector's wage rate is fixed in terms of food
and finds that optimum solution lies in the policy of balanced growth of
both the sectors.

Note that we assume §\(P) > ¢ in Lhis model. Bul the opposits
assumplion about the sign of 8,(P) is also reasonable. If we assume that
S.(P) = P £, then from cquation {10, we have,

(1 + PEF) = (1/L)

And henee the inversc relationship between Pand [, remains unchang-
ed so long & =< 1. Heace, using cquation (! 2, we find that, in full
employment, fy = L{k;) with {4 = 0, Now from equation (14), it is clear
that (ky/by) + L(k3) 2 1 is a necessary and suflicient condition for full-
emplayment. The nature of the time-pptimal solution docs not change =0
long I3 > O, So even if S{(F7) < O, but the shaolute value of price-elas-
ticity of supply of food, Z, is less than unity, the optimum solution io
the problem does not change.

Chviously the model is abstract and fails to consider the role of differ-
ent types of rural and urhan institutions like trade unions, share Lenancy,
money-lenders ete. on the rural-urban migration, But the static analysis
of Harris and Todaro has also the same limitations. On the other hand a
dynamic analysis is better than a static one when the former can make
sceumulation of capital and the alloeation of investment endopeneons 1o
the model, and is expected to be of some interest when it opposes the
conclusions of a static analysis. At this stage, we should not say that the
results of Harris and Todare are Lrivial or unimportant. But the present
analysis clearly points out the importance of any further analysis on
migration and urban uwuemployment problem in a more general dynamic
maodel.

IFk
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