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FOREIGN ENCLAVES, INFORMAL SECTOR AND URBAN UNEMPLOYMENT ---
--- A THEORETICAL ANALYSIS.

1. INTRODUCTION :

The recent literature on foreign enclave has enlightened the expansion d foreign
enclave and its effeds on uremployment and retional income. The issue on foreign enclave
includes the works of Young (1987, 1992, Young and Miyagiwa (1987, Miyagiwa(1993),
Dutta Chaudhuy and Adhikari (1993 and Gupta (199a). All the models are basicaly
Harris-Todaro (1970) type complementing a foreign enclave and in al the models foreign
enclave uses dor-spedfic capital.

In the Young-Miyagiwa (1987 model, foreign enclave is located in the rural sedor
and capita is purely nonshiftable anong all the sectors. They have shown that the expansion
of foreign enclave through the reduction in tariff on intermediate inpus lowers
unemployment.

Dutta Chaudhuy and Adikari (1993 have considered capital mohility between the
rural sedor and the urban sector and have introduced suppy function d foreign capital in the
YoungMiyagiwa (1987) model. They have shown that tariff reduction onintermediate inpu
raises unemployment.

In Gupta (19949), we find DFZ in the urban area and damestic capital is shiftable
between the rural sector and the urban nan-DFZ. He has $own that the reduction in import
duty on intermediate goods, used in the foreign sedor, raises unemployment, bu we get
oppdasite result if tariff onfinal goodsis reduced.

In this paper, we @nsider a small open Harris-Todaro econamny with rural foreign
enclave and uban informal sector. None of the existing models onforeign enclaves considers
the -existence of these two sedors. To explain the simultaneous existence of informal
sedor and wban uremployment we introduce @nsumption-efficiency relationin the informal
sedor.! We asaume that foreign enclave uses sdor-spedfic foreign capital and the other
sedors use domestic capital.

We @nsider bath the shiftable and nan-shiftable cpital and we examine the impad
of expansion d the foreign enclaves, thru the fiscad concessons, on uban uremployment and
domestic fador income.

The model is described in sectior?. In this ®dion we aswume the non-shiftabili ty of
domestic capital among the rural sector, urban formal sector and urban informal sector®. The

basic model is extended in three ways. In sedion3, the basic model is extended by
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introducing capital mobili ty between the rural sedor and the urban informal sector®, whereas
the foreign enclaves uses ®dor spedfic foreign capital and the urban formal sedor uses
sedor-specific domestic capital. Sedion4. extends the basic model by assuming capita
mohili ty between the rural sector and the urban formal sector®, whil e the foreign enclave uses
sedor-specific foreign capital and the urban informal sector uses sector-specific domestic
cgoital. Another extension is made in sedion5by assuming perfed interseaoral mohility of
domestic cepital among the rural sedor, the urban formal sector and the urban informal

sedor®, whereas the foreign enclaves uses foreign capital. Conclusions are made in Sedion6.

2. THE MODEL :
2.1. ASUMPTIOMS:

We onsider a small open Harris-Todaro (1970) econamy complementing the rural
foreign enclave and the urban informal sedor. Here, the foreign enclave is a labor supdying
sedor, since it is locaed in the rural areas®. All the sedors produce internationally traded
goods and the prices of these goods are exogenously given’.

The production functions of al the sedors exhibit CRS and have positive and
diminishing marginal productivity to each input. Each sedor uses only two inpus-labor and
capital. Capital is measured in physical unit, whilelabor is measured in efficiency unit®.

Workers' efficiency is positively related to the wage rate they recave. Such efficiency
wage relation is more pronourced when the wage rate is low. It is assumed that the worker’s
efficiency is equal to ore dter a certain level of wage W* and is lessthan ore below that
spedfied level of wage. The wage rates in the urban formal sector, rural sedor and the
foreign enclave ae higher than this edfied level of wage, whil e the wage rate in the urban
informal sedor is assumed to be lessthan this level. Thus, for the UFS, RS and the foreign
enclave, labor expressed in labor time is identicd to that expressed in efficiency unit.
However, for the UIS efficiency units of lobar differ from the labor time units of labor.

All the markets are ssumed to be perfedly competitive. The asumptions of CRS
production functions and profit maximizing behaviour of the firm imply the equality between
price and urit cost in eacdh sector and the minimisation d cost of one dficiency unit of labor.

Workers migrate from the rural sector to the urban region. Some of them are &sorbed
either in the UFS or in the UIS and a portion d them remains unemployed in the urban

sedor. The migration mechanism is of Harris-Todaro (1970 type.



Urban formal wage rate is ingtitutionally fixed and is higher than the wage rates in all
other sedors. The rural wage rate and the wage rate in the foreign enclave are equa sincethe
workers are perfedly mobil e between the RS and the foreign enclave.

We asaume that the foreign enclave uses sdor spedfic foreign cepital and its updy
is assumed to be exogenouwsly given®. It is also assumed that the entire foreign capital income
is fully repatriated'®. Domestic caital is also asuumed to be nonshiftable. Thus, we have
different rate of returns on cgpital in dfferent sedors. The endowment of labor and damestic
cgpital are dso exogenously given.

It is assumed that the urban formal sedor is more caita intensive than the rura

sedor which ismore caital intensive than the urban informal sedor.

2.2. NOTATIONS:
j= u,i, rF
u=  Urbanformal sedor.
I = Urban informal sedor
r= Rural sedor.
F=  Foreign enclave.
X;= Level of output in thej th sedor.
Li= Level of employment inthe] th sedor

;=  Capita intensity of thej th sedor.
W; = wagerateinthej th sedor.

=  Worker's efficiency.
R, = Rental rate oncapital inthej th sedor.
Vi= Cost of one dficiency unit of labor in the urban informal sedor.

=  Labor endovment of the entire e@namy.
K= Stock of capital inthe|™ sedor.
P,= Prodwe’seffedive price of thej th good.

i = Intensive productionfunction d thej th good.
Ci= Unit cost of production d thej th good.
U= Levd of urban uremployment.

= Domestic fador income of the eonamy.



2.3THE EQUATIONS:
The intensive production functions of the four sectors are given by :

Xu = [0 T () T Q) ;

Xi = Lifi (Kih) e, 2;

Xy = Lefr (Ke) oo (B)

Xg = LEfE (KB e e 4 ;
The dficiency-wage relationin the informal sedor isgiven by :

h = W) e 5);

Following restrictions are impased onthis efficiency function:
i) h (W) >0for W; <W* ; ii) h (W) =1for W; = W* ;
ii) and iii) h"' (Wi)<2 OforWi§ W** < W+ |
The st of one efficiency ;unit of labor inthe UISis:
ViZ(Wilh(Wi)) oo eeeeenenn (6)
The minimisation d efficiency unit cost of labor implies :
(W (W), Wi Th (W) =1 i e (7).
The long run equili brium of a competitive firm implies that priceis equal to the unit cost in
ead sector. Hence, we have the foll owing equations :
P, = CuWu , Ru) ceee e (8)

Pi = Ci (Vi , Ri ) ............................................. (9) ,
P = Cr (Wi R e e, (10) ; and

The optimum cgpital — labor ratios are given by :

Kui = Ko W/ R creoereeeoee oo, (12)

Ki = K OViTR) ceeee oo, (13)
Kk = K (WHTRY oo (14)
Ke = KE(WET R oeeoeeee oo, (15) ;

W,=(Lo/(L=L—=Lp))Wy +(Li/ (L =L =Li) )W cvevveiiinee(16)
Isthe Harris-Todaro (1970 migration equili brium condtion.
Full utili sation d cgpital and labor implies the foll owing equations :

KuLu = KU eeeeneeoee oot 17):
KiLi = Kioeeoeeeoeeoee oo (18)
KeLr = Kpeoreoeeoeeee oot (19 ;
KELE = KE coveeeeeee et ee et (20) ; and



u,i,rF
J
The domestic factor incomeis given by :

Y = WL WL +WL+WLe+ Y RKj oooeovennn (22
J
Using equations (16) , (21) and (22) we get,
Y = WL+ 3 RKjuoiieeioeiiie e (220)

This completes the equational structure of the model.

2.4. WORKING OF THE MODEL :

The working of the model is described as follows :

Equetion (7) yields the eyuili brium value of W;. Then, we get the value of V; from equation
(6) and d h from equation (5). Given, P, and W, , we get R, from equation (8). Equation (9)
givesthe equili brium value of R; , given P, and V.

Now , k, and k; are obtained from equations (12) and (13). So, we get L, and L; from
equations (17) and (18), given K, K;, k, and k.

From equation (10) we find that R; is a function d W,. Equation (11) shows W, as
function d Rg. Thus, equations (14) and (15) show that both k; and kg are dso functions of
Rr. Thisimplies that L, and Lr are dso functions of Rr (see @uations (19) and (20)). Thus,
we can determine the euili brium value of Rg from equations (16), given L, L, W, and W
Hence we get the aquili brium values of W, Ry, k;, ke, Ly and L.

Equili brium value of unemployment is obtained from equation (21), given L
( j=uj,rF).

X; sare obtained from equations (1) to (4). Finally, equation (22a) yields equili brium

vaueof Y.

2.5. COMPARATIVE STATIC EFFECTS:

2.5.1. CHANGE IN P; If foreign enclave is expanded through the subsidization to this
sedor, P= will rise. Appendix (A.1) shows that when Prisraised, bah Wr and RF rise. Now,
equation 10implies that Rr fals, given Pr. Thus, kr rises but kF may move in any direction.



Thus, L, falls but L may change in any direction. From equation 16we get, (W, —W,) L, —
(W, —W;) Li = W,U. This showsthat U fallsif Pr rises, given W, L., W; and L;.

Now, we examine the effect of arisein PronY. AsPrisraised, W, risesand R; fall s,
Re fal. So we can write ,dY = LdW, + K\ dR;; or dy = dR; (LdW, / dR; + K;) = dR; (k; L, —
Lky) = kdR; (L; —L) >0 (sincedR; <0). So Y will rise.

The @ove results lead to the foll owing propasition:
PROPOSITION 1: Expansion d foreign enclave thru the subsidization to this sdor lowers
urban uremployment and rai ses domestic fador income.

In the Y-M model, expansion d foreign enclave lowers Unemployment and in Dutta
Chaudhui it raises unemployment. However , in these two models foreign enclave expands
thru the reductionin import duty onintermediate input used in this sdor.

2.5.2. CHANGE INKy:
If the stock of foreign cpaital isincreased, L, will rise, given ke. So, the dfed of a

risein Ke on W,, Rr and R, are simil ar to those obtained in section 2.5.1.

3. CAPITAL MOBILITY BETWEEN THE URBAN INFORMAL SECTOR AND THE

RURAL SECTOR

3.1. Inthis Sedion the basic model is extended by introducing cgpital mohility between
the rural sector and the urban informal sedor. The other two sectors use sedor-
spedfic capital.

3.2. EQUATIONS;

Sincethe caoital is mobile between the rural sedor and the urban informal sector, we have a

common rate of return oncapital in these two sedors. Thus, the price eyuations for the rural

sedor become:

P = CGW,R) i1 (109)
The two cgpital endowment equations will mergeinto ore equation :

KiLi+ KLy =Ko (198)
The optimum capital intensity for the rural sedor becomes:

Ky = K (Wi /R) oo n1(148)
The domestic factor income is now given by

Y = WL +RKy+RKi oo (22)



3.3.  WORKING OF THE MODEL :
Like the model of Sedion 2.the optimum values of W, , h,V;, Ry, R, ky, ki, Ly, Xy and X; are
obtained from equations (5) to (7) , (8) , (9), (12), (13), (14), (1) and (2).
Now, equation (10a) yields the equili brium value of W, given Pand R;.
Then, we get R from equation (11), given P- and W,. The equili brium values of fador prices
W, Ri & Rr give the optimum capital intensity K, and K¢ (see @uations (14), (15) ). From
equation (20), we get Lr, given ke + K¢

The equili brium level of employment of the urban informal sedor and the rural sedor
can be obtained from equations (16) and (194). The determination d Li and Lr may be shown
inasimple diagramme (seefig. 1).

SPACE FOR FIGURE 1

The LL curve is obtained from equation (16). The solve of the LL curve is given by
(dL; / dLy) L =- (W, / W,). Thus, the LL curveis negatively sloped and it shiftswhen L, L,
W, and L, are changed . Equation 18) gives the KK curve. The slope of the KK curve is
given by (dli(dlr) kk = - (k; /ki). S0, this curve is also negatively sloped and it shifts when K;
is changed. Here, the KK curve is gegoer than the LL curve because the rural sector is more
capita intensive than the urban informal sector in value terms **. The intersedion d the two
curves determine (Lr*, Li *).
Now, equilibrium level of unemployment is obtained from equation (21).
The level of output of the rural sector and the urban informal sedor are obtained from
equations (2) and (3). Finaly, equation (22a') yields the domestic factor income.

3.4. COMPARATIVE STATIC EFFECTS:
3.4.1. CHANGE IN Pt
Subsidization to ouput in the foreign enclave raises Pr. Then, equation (11) shows that Re
will rise, given W,. Thus, (W,/Rg) falls and so also kg . Hence, LF rises, given Kg (see
equation (20) ).

Theincrease in Lg leads to aleftward shift of the LL curve. Thus, in new equili brium,
L, risesandL; falls, given the KK curve. (Seethe gpendix A.2)
From equation (16) we can write, (W, — W)L, — (W, —=W;) L; = W,U.
This showsthat U rises with PF, given W, , W, L, and W;.



It is assumed that the income from foreign capital is totally repatriated. As therisein
Pr has no effect on W, R, and R;, it has also noeffect on Y. Thus, we can get the foll owing

propasition:

PROPOSITION 3: Expansion d the foreign enclave thru the output subsidy to that sector
raises urban unemployment. However, its effed on'Y isnil.

3.4.2. CHANGE IN Kg:

An increase in the stock of foreign capital raises Ke. As factor prices W, and Re do nd
depend uponKg, therise in Kg raises Lg. Thisrisein Lg produces the results smilar to those
obtained in the previous case. Thus, even if the foreign enclave is expanded thru the increase
in the stock of foreign cgpital, urban unemployment rises and damestic fador income does

not change.

4. CAPITAL MOBILITY BETWEEN THE UFSAND THE RS:
4.1. ASSUMPTIONS: In this Sedion we etend the model of Sedion2. by
introducing capital mohili ty between the UFS and the RS. The other two sedors are assumed

to use the sedor-spedfic capital.

4.2. EQUATIONS:

Sincethe UFS and the RS use the same type of cgpital and there is no ditortionin this
cgpital market, we get auniform rate of return oncapital in these two sectors ., R,.
Thus, the price equation for the rural sector (equation (10) becomes

P ZC (W R e (10b).
The optimum rural cgpital intensity is given by

Kr SKe(WHTRY o (149)
The capital endowment equations (17) and (18) beaome

KoLy + KLy = Ky oo e e (178)
The domestic factor incomeis given by

Y WL+ RKu+RKi oo, (224)



4.3 WORKING OF THE MODEL :

The equili brium value of W, V; and hare obtained from equations (5) to (7). Equation (8)
gives Ry and equation (9) gives R;. Equili brium W, is obtained from equetion (10b), given P,
& Ru. Then, we get Re from equation (11), given Pr. Thus, we get optimum capita
intensities. So, weobtain L; , given K;, Kg & Lg (see equations 19 & 20)).

Now, from equations (16) and (17a) we get the equili brium values of L, and L,. This
may be shown graphicdly (see Fig. 2) . The L' L' curve is obtained from equation (16) and
the K' K’ curve is obtained from equation (17a). Both the aurves are negatively sloped. The
K" K" stegoer than the L'L' curve since we aaume that the urban sedor is more caita
intensive than the rura sector in value terms. The intersedion d the two curves determines
(Ly* , LrY) .

SPACE FORFIG. 2.
Now, we can determine the eyuili brium U from equation (21). Thus, the equili brium levels of
output can be obtained from equetions (1) to (4).
Finally, equation (224) yields the equili brium value of Y.

4.3. COMPARATIVE STATIC EFFECTS:

4.4.1. CHANGE IN Pk

Output subsidy given to the foreign enclave raises Pr. This also raise Rr ; given W,. So,
(W//Rg) fals and so also kr. This implies that Lg will rise, given Ke. This will shift the LL
curveto theleft. Asaresult, L, risesand L, falls. (Seethe gpendix A.3) From equations (16)
and (21) wefindif L, rises, U aso rises given W, W;, W, and L;.

Sofar as'Y is concerned, we find the rise in PF has no effed on'Y since W,, R, & R; remain
frozen in this case.

Thus, we can make the following propasition:

PROPOSITION 4. If foreign enclave is expanded thru the output subsidy given to this
sedor, urban uremployment rises, bu domestic fador income does nat change & all.

4.4.2. CHANGE IN Kg:

If foreign capital is enlarged, Lg rises, given Ke. In this case, we get the simil ar results
as obtained when Pr israised. Thus, even if the foreign enclave is expanded thru the
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increase in the stock of foreign capital, urban uremployment rises, bu domestic fador

income remains unchanged.

CAPITAL MOBILITY AMONG THE UFS, UIS, AND THERS:

ASUMPTIONS:

In this sction, we asume perfect cgpital mohili ty among the UFS, UIS and Rs, while
foreign enclave uses sedor-spedfic foreign capital. Thus, we have acommon rate of
return on danestic capital.

We asaume that the goods produced in the UIS is non-traded. UFS is more capital

intensive than the RS which is more caital intensive than the UIS in value terms.

5.2.EQUATIONS:
Since the domestic caital is mobile anong the UFS, UIS and RS the three price

equations become :

Pu=Co(Wu R) v, (80);
Pr=Cr(Wr R) e (100).

The optimum capital intensities for the threedomestic capital using sedors become :

Ku =Ko (WWR) cveeeeeeee e (12)
Ki = Ki (WIR) e (13); and
Ke = Ke (WHR) oo, (14).

The demand for the goods produced in the UISisgiven by :
D; =D (P,) , Di'<O
Thus, the market equili brium for the UIS's product is given by :

The domestic factor income will be:
Y=WL+RKp ceooiiiiiiiiiiiiiiiieee 0. (22)
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5.4.
5.4.1.

5.3.WORKING OF THE MODEL :

The eyuili brium values of Wi, V; and hare obtained from equations (5), (6), (7). All
the fador prices R, W, & Rg can be determined from equations (8') and (10) an (11),
givean. Thus, we get optimum capital intensities k,, ki, k; and ke from equations
(12) to (14') and (15) . Now, equation (11) yields equili brium P;, given V; and R. We
get equili brium L; from equation (20) and L from equation (23).

Now, equili brium L, and L, can be determined from equations (16) an (17). Thisis
shown in figure —3. The MM curve is obtained from equation (16). Its dope is given
by (dL/ dL.) mm = - (W/W,). Thus, the MM curve is negatively sloped and it shifts
when Wy, W,, L, Lg, W; & L are dhanged. Equation (17') gives the NN curve, whase
slope is given by (dL,/ dL,) nn = - (Ki/k;). This is aso negatively sloped and shifts
when Kp, Kj, L, L; are dianged. The NN curve is geeer than the MM curve & we
asaime that the UFS is more caita intensive than the RS in value terms'?. The
intersedion d the two curves determines equili brium (L *, L* ).

Now, the equilibrium level of urban uremployment is obtained from equation (21).
The level of output X, X;, X¢ are obtained from equations (1) to (3) and (4). Findly,
Y is determined from equation (22).

COMPARATIVE STATIC EFFECTS;

CHANGE IN Pk:

Output subsidization to the foreign enclave raises P-. As a result, Rg rises, given W,
(See @uation (11). Thus, (W,/Rg) fals and so also kr. Equation (20) shows that Lg
rises, given Kg. Thus, the MM curve shifts downward. This leadsto arisein L, and
fal in L. (Seethe gpendix A.3) Now, equation (16) implies that U must rise when
L rises, givean, Wi, Li & W..

Equation (22) shows that there is no effect on'Y sincerise in Pr does not affect W,
andR.

The @ove result leads to the foll owing propasition:

PROPOSITION 5 : Expansion d the foreign enclave thru ouput subsidy leads to a
risein uban uremployment. However, its eff ects on damestic factor incomeisnil.
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5.4.2. CHANGE IN K¢
If foreign capital stock is increased, Kg will rise. This raises Ly, given kg. Thus, we
get the same effect on uremployment and onY, as obtained in propasition 5.

6. CONCLUSION.

This paper presents amodel with speaa emphasis onforeign enclove, informal sedor
and uban uremployment. The simultaneous existence of the urban informal sector
and uban uremployment is explained interms of the efficiency wage theory. Like,
YoungMiyagiwa (1987), we assume arural foreign enclave, implying this as alabour
suppying sedor. This paper examines the impad of expansion d foreign enclave on
urban uremployment and damestic fador income. Our model differs form the
existing models on foreign enclave in two respeds : here, foreign enclave expands
either thru the output subsidy given to this sdor or thru the enlargement of foreign
cgoital ; and dfferent types of cgpital mohility among the sedors are aumed in this
paper.

The comparative static enalysis srows that if foreign enclave expands either thru the
price subsidy or thru the increase in the stock of foreign capital, urban uremployment
falls when capital is purely non-shiftable and it risesit capital is shiftable perfedly or
imperfedly. This is oppasite to that of YM (1987). We get the same result in Dutta
Chowdhuy (1993 and Gupta (1994. However, ou modd differs from them with
resped to the mode of expansion d foreign enclave and reture of capital mohili ty.
The paper aso shows that domestic factor income does not change even if foreign
enclave expands when capital is perfectly or imperfedly mobile. Only when capital is
purely non-shiftable, such expansion hes expansionary effed on damestic fador

income.
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Foot Notes:

This is related to the reseach work of the Author who is registered for Ph.D. Degree

in the University of Calcutta.

1. Fields (1987 explains urban uremployment in a framework where
unemployed are more efficient in job search than those anployed in the urban
informal sedor. Gupta (1993 explains this in a frame work where price is
fixed and quantity adjusts to clea the market for RS's product.

2. YoungMiyagiwa (1987) aso consider the nonshiftable capital among the

UFS, Rs and Foreign enclave.

Gupta (1997 considers this type of capital mohility.

Grinds (1997 considersthis type of cgpital mohili ty.

Chandra & Khan (1993 have mnsidered this type of capital mohili ty.

Both Y-M (1987) an Tama Dutta Chowdhury(1989 consider rural Foreign
enclave, whereas Gupta (1994 considers urban Foreign enclave.

7. Chandra & Khan (1993, Grinds (1991 and Gupta (1997) have made this

type of asgmption.

S

8. The dficiency-wage theory implies that physicd unit of labou differs from
efficiency unit of labour.

9. Dutta Chowdhuy and Adhikari (1989 have introduced the supdy function o
foreign capital.

10. If entire foreign capital income is repatriated, danestic fador income does not
include the rental income on foreign capital.

11.  Thisimpliesthat Wik, >Wk;.

12.  Thisimpliesthat W k> Wk
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APPENDIX
A.1  The total differentials of equations (16) and (11) are given by :

(L-Ly-Lp) dwy - w(Lp+LF) dRp=0.......... B.1)
: CFL th + CFKdRF = dPF .......................... (B . 2)

In the Matrix Form we can write,

(L-L,-Lg) - w,(L'r"'L’F) dw, 0
[ CrL Crx ] '[dRF ] [dPF]

Here, Ay =(L-L;-Lg)Cpx + W; Cp L'y +Lr) ) 0 (Since, L",) 0, L’g) 0)
dw, = VA[ w, (L;+L’p)dPg] ) 0
anddRp= 1/A [(L-L,-Lg)dPg] ) O

A.2
Total differentials of equations (16) and (17a) are

WidL; + WdLy = - WydLp oo, B.3)
kdL; + kdL, = 0 oo (B.4)

In the matrix form we can write,

W W, dr; ~ -WdLfg
[ki kr] [dLr]- [ 0 ]
Here, Ay =Wk, - Wk; ) 0 (Assumed)
dLi = -1/A [k,WdLg] (0
anddL, = VA [WkdLg]) O
A3 ; The total differentials of equations (16) and (17a) are given by :

WydL, + WdL, = - WdLg
kydL, + kdL, = 0
Here, A3 = Wik, - Wk, (0 (Assumed)

dL, = /A ‘—WrdLF W, | = -UVA[kWdLg]) O
0 K

dL, = VA | W, - W,dLg

k0

= 1/A[ WrkudL,] (0
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