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Abstract: This paper provides a theoretical as well as an empirical analysis for a comparative study between the temporary immigration policy and the product outsourcing process, from the developing country’s view. In the theoretical part, a simple two-country general equilibrium model is framed. This model establishes an inverse relationship between the temporary immigration policy and the demand for product outsourcing, in a two-country framework. Though the temporary immigration enhances the world welfare level and also the developed country’s welfare level, its impact on the welfare level of the developing country is uncertain. In the empirical part, a panel data analysis has been done for eleven low-income developing countries. A significant inverse relationship has been established between product outsourcing demand faced by these developing countries and the number of temporary migrants sent by these countries to a developed country (here U.S.A). The real consumption level (which is a representative measure of welfare) of these countries increases with an increase in the product outsourcing demand faced by them. Therefore empirical analysis shows that the outsourcing is a better option than immigration for the developing countries, even in the multi-country partial equilibrium framework.   
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I. Introduction:

A basic premise for international trade is difference in factor endowment among nations. Following the conventional literature, a developed country is well endowed with capital and a low income developing country with labour. In fact low cost labour supply and unemployment (open and disguised) are two important characteristics of a developing country. International trade helps to utilise the abundant factor of any country through the movement of the factor inputs across the countries. For the capital abundant country, importation of foreign labour is a better strategic option than exportation of domestic capital to increase the national income of the host country (Ramaswami, 1968). Now the question is, “What is good for a labour abundant country between exportation of domestic labour and importation of foreign capital?”
Migration and outsourcing are two manifestations of trade in factor inputs. In the era of globalization, different stages of an integrated production process are undertaken in multiple countries. The process of outsourcing is becoming more and more popular, since it increases cost-efficiency and flexibility of the production system. Usually developed country outsources the labour-intensive part of their production process to the labour abundant developing country to reduce the over-all cost of production. On the other hand, the developing countries are engaged in such outsourcing contract to expand the market for their produced intermediate input. They become a part of the globally integrated production chain. Apart from this, the developing country, involved in outsourcing, is benefited due to employment generation, profit maximisation, quality up-gradation, capacity utilisation and skill-improvisation. 

India is a very important player in global outsourcing market. India is blessed with huge number of skilled-labours. A growing outsourcing demand is directed towards India from different countries. U.S.A is an important outsourcing partner of India. There are two types of outsourcing; product outsourcing and service outsourcing. Product outsourcing ventures are taken place in manufacturing industry, automobile industry, textile industry, and in chemical industry. On the other hand, service outsourcing has taken place in tele-communication industry, BPO (Business Process Outsourcing) sector etc. In this paper, mainly product outsourcing part is considered. Confederation of Indian industry (CII) has estimated that India can receive $ 10 billion
 outsourcing order in manufacturing sector by 2007. This amount will increase by $ 50 billions2 to $ 60 billions2 (which are equivalent to India’s export earning in 2006) by 2015. 

Temporary immigration is another way to utilise the high-skilled labour of the developing countries by the developed countries. Temporary immigration refers to the temporary movement of persons from one country to another to provide the services. Under such immigration policy, immigrants do not get the right of dwelling permanently in the host country. They remain the citizen of their original source country. Developed country encourages this temporary immigration, since the wage of the skilled workers in the developing country is lower than their domestic wage. Temporary immigration does not have any social or economical responsibilities, which are usually related with permanent immigration. On the other hand, developing countries are involved in the temporary immigration policy, since it generates income-job for their skilled workers. Temporary immigrants receive higher wage than their counter-parts in the developing countries. This increases the national income of the developing country.  

H-1B visa issued by U.S.A. Government can be taken as a measure of temporary immigrants (Jansen and Piermartini, 2005; Bandyopadhyay and Wall, 2005). India is one of the important senders of the H-1B migrants. In 2000, India sent 124,647
 H-1B migrants. Among the developing countries, China and Pakistan are also two major senders of the H-1B migrants.  

Usually temporary immigration is used as a substitute of product outsourcing (Bandyopadhyay and Wall, 2005). In a general equilibrium framework, relaxation of temporary immigration quota (implying the reduction in the outsourcing demand) increases the national income of the developed country (Bandyopadhyay and Wall, 2005). Being the complementary factor of the domestic labour, temporary immigration increases the domestic wage of the developed country (Jones, 2004). So definitely the policy is a better option for the developed country. But the scenario is different for the low-income developing country. Temporary immigration generates only the labour demand, while product outsourcing generates demand for labour as well as for other factor inputs of the developing country. Therefore, product outsourcing is more helpful than temporary immigration for the optimal resource utilisation of the developing countries.

This paper has discussed about the inter-relationship between product outsourcing and temporary immigration policy. The primary focus is on the economic impact of temporary immigration policy and demand for product outsourcing on the welfare level of the developing countries. Theoretical as well as empirical analyses have been done in the paper. The results show that temporary immigration policy of the developed country significantly reduces the product outsourcing demand. The product outsourcing is better for the developing country than the temporary migration. 

Second and third parts of the paper contain theoretical and empirical analyses respectively. The last part of the paper concludes. In this paper, ‘immigration’ and ‘temporary immigration’ are synonymous. ‘Outsourcing’ and ‘product outsourcing’ are also used to indicate the same meaning.  

II. Theoretical Analysis: 

II.A
General Equilibrium Model:
General equilibrium framework is a very useful tool to study the different international trade theories. Here we adopt this general equilibrium framework to analyse the immigration versus outsourcing issue in a two-country model. The general equilibrium model gives us the broader scope to analyse the welfare aspects of the economy, since it considers the demand-supply equilibrium mechanism for all the factor inputs as well as the final output markets. In this paper, the impact of the immigration policy on the welfare level will be studied from the aggregative (total world output level) and distributive (allocation of the total world output between the developed and the developing countries) perspectives. 

Model:

We start with a very simple two-country model, where skill variation and the technological differences (across the countries) are not considered. There are two countries: a developed country and a developing country. In this paper, the developed country is known as the foreign country and the developing country is known as the domestic country, since the whole analysis is done from the point of view of the developing country.

The foreign country produces a final output (Q) with the help of two inputs --- foreign labour (N) and an intermediate input (I). This intermediate input (I) can be produced in two ways. The foreign country can herself produce the part or the whole requirement of the intermediate input with the help of foreign capital (KI) and immigrant workers (n). IF denotes the intermediate input, produced by the foreign country. Or the foreign country can outsource the part or the whole of her intermediate input demand (ID) to the domestic country. Domestic country can produce this outsourced product with the help of domestic capital (KO) and domestic labour (LO). Here I = IF+ ID Though there are no technical differences in producing ID and IF across the countries, but the productivity of the immigrants is higher than the productivity of domestic workers due to the presence of high quality infrastructure of foreign country. Therefore under the competitive environment wage of the immigrants (WI) is higher than the wage of the domestic workers employed in the domestic outsourcing sector (w). This ensures the migration process across the countries.

There is full employment in all the factor input markets. All the markets are assumed to be competitive, that means the prices of the factor inputs are decided by the joint interaction between demand and supply of the factors, and the return (price) to the factor is equal with the value of the marginal product of the factor in the production system. 

In this model, we are interested with the welfare aspect of the economy. So we are concerned about the real or actual consumption level of the economy, which is a good representative measurement of the country’s welfare at the aggregate level. In our model, we have only final consumption good (Q), which is totally consumed by the factor inputs of both the countries. Here, saving is not considered. 
In this model, all the production functions are assumed to be of neoclassical type. Therefore, all the production functions have three properties, given below:

(a) For any positive amount of each factor input, marginal product is positive and diminishing.

(b)  Production technology exhibits constant returns to scale.

(c) The marginal product of each factor input approaches infinity as the use of that input goes to zero and approaches zero as the use of that input goes to infinity.

· Foreign country:

The production function of the final output (Q) is given by,

Q = Q (I, N)

Where I = ID + IF   

The production function of the intermediate input (IF) is,

IF = F (KI, n)

Joint profit function of the foreign country is given by, 

(F = Q (ID + F (KI, n), N) – rk KI – PI ID – WNN – WIn

Where, PI = Price of outsourced product

            WN = Wage of the foreign worker

             rk = rent of the foreign capital

             WI = Wage of the immigrants

Here, the final output is treated as the numerare. So the prices of the factor inputs actually denote the payment to the factor inputs in terms of the final consumption good (Q). It is assumed that the welfare level of the individual country and the world are also measured in terms of the final consumption good.    

Optimisation problem:

Maximise (F = PQ.Q (ID + F (KI, n), N) – rk KI – PI ID – WNN – WI n

ID, N, KI, n > 0

First Order Conditions for Profit Maximisation:
((F/( ID = QI – PI =0 ( QI = PI                                                                                       (1)

((F/( KI = QI. FKI – rk =0 ( QI FKI = rk                                                                          (2)

((F/(n= QI. Fn – WI =0 ( QI Fn = WI                                                                             (3)

((F/(N= QN – WN =0 ( QN= WN                                                                                   (4)

From (1), (2), (3) and (4) we obtain the optimum demand for the intermediate input (Id), foreign capital (KI d), the immigrant workers (nd) and the foreign labour (Nd).

Id = Id (PI, WN) 
KI d = KI d (PI, WI, rk)
nd= nd (PI , WI, rk)

Nd= Nd (PI, WN)

Factor input market:

Foreign labour market equilibrium is,

NF = Nd (PI, WN)

NF = fixed labour supply to the foreign country

Foreign capital market equilibrium is,

KF = KI d (PI, WI, rk)
KF = fixed capital supply to the foreign country

Many social and political factors usually determine the temporary immigration policy. There are many allied costs, related to such immigration; those have to be borne by the foreign country. So the number of temporary immigrants is often restricted within a limit and this limit is decided by several social and political factors. This restricted number is often referred as temporary immigration quota (or immigration quota in this paper). Suppose the immigration quota has already been decided by the foreign government at n* level. Therefore, the supply of the immigrants is given fixed at n* level.

Immigration market equilibrium is,

n* = nd (PI , WI, rk)

Solving these three factor market equilibrium, we obtain equilibrium value of the WN, WI, and rk in terms of NF, KF, n*, and PI.

WN = WN (NF, KF, n*, PI)                                                                                                  (5)

WI = WI (NF, KF, n*, PI)                                                                                                    (6)

rk = rk (NF, KF, n*, PI)                                                                                                        (7)

Putting the optimum value of WI and WN in the demand function for the intermediate input demand (I) can be written as,

Id= Id (PI, NF, KF, n*)                                                                                                       (A)

For obtaining equilibrium price of the intermediate input, we need demand-supply side interaction. The demand side equation is given by (A). The supply part of the intermediate input constitutes two components: supply of the intermediate input by the foreign country and the supply of the outsourcing intermediate input by the domestic country. 

Supply of the intermediate input by the foreign country = IFS= F (KF, n*)                     (B)

· Domestic country:

The domestic country is assumed to produce the intermediate input only. All available factor inputs of the domestic country are involved to produce the outsourcing demand (ID). 

Outsourcing market:

Production function of the outsourcing intermediate input demand can be written as,

ID = F (KO, LO)

KO = domestic capital used in the outsourcing sector

LO = domestic labour used in the outsourcing sector

Suppose, KD is the total capital endowment of the domestic country and LD is the total labour supply of the domestic country. The foreign government has already decided about the level of immigrants at n*. Now if there is a wage differential between the immigrants and the domestic workers employed in the outsourcing sector (necessary condition for ensuring labour migration from the domestic country to the foreign country), n* number of the domestic workers migrate to the foreign country. Then (LD – n*) number of the workers is available to the domestic outsourcing sector. We have already assumed that there is no unemployment. Therefore, total KD and (LD – n*) factor inputs will be engaged in the domestic outsourcing sector. Total possible supply of the domestic outsourcing sector is,

IDS= F (KD, LD – n*)                                                                                                         (C) 

Combining (B) and (C) we obtain the total supply of the intermediate input (IS).

IS = IFS + IDS 

( IS = IS (KF, n*, KD, LD)                                                                                                (D)
Here one important observation is that the supply of the intermediate input is independent of the price of the intermediate input (PI). The supply is mainly determined by the capital endowment of the both countries and the labour allocation of the domestic country (since we are ruling out the possibility that the foreign workers can produce the intermediate input).

The market clearing condition for the intermediate input can be written as, 

Id = IS 

From equation (A) and equation (D) we obtain, 

Id (PI , NF, KF, n*) = IS (KF, n*, KD, LD)

Solving this equation we obtain the market clearing equilibrium price of the intermediate input.

PI* = PI*(LD, KD, n*, KF, NF)

The equilibrium intermediate input quantity is,

I* = I*(LD, KD, n*, KF, NF)

Once the price of the outsourcing product has been decided, the domestic wage level (w) and the domestic capital rental (r) will be decided automatically through the profit maximising conditions of the domestic country.

The profit function of the domestic country is 

(D = PI*ID – w. LO - r. KO
( (D = PI* F (KO, LO) – w. LO - r. KO

First Order Conditions for Profit Maximisation:

((D /( LO = PI* ( (F (KO, LO))/( LO - w= 0 

( PI* FLO = w                                                                                                                   (8)

((D /( KO = PI*( (F (KO, LO))/( KO - r= 0 

( PI* FKO = r                                                                                                                    (9)

Solving (8) and (9) we obtain the optimum demand for the domestic capital and the domestic labour.

LO*= LO* (r, w, PI*) 
KO*= KO* (r, w, PI*) 

Putting the value of the market clearing PI* in the above expression we obtain,

LO*= LO* (r, w, LD, KD, n*, KF, NF)

KO*= KO* (r, w, LD, KD, n*, KF, NF)

Solving two market clearing equations we obtain the equilibrium value of the domestic wage (w*) and the domestic rental (r*)

w* = w*( LD, KD, n*, KF, NF)

r* = r*( LD, KD, n*, KF, NF)

· Welfare Measurement:
Since saving and taxation by the government are not considered in the model, the whole national income (in real terms) will be consumed. Following the traditional literature, it can be said that national income of any country consists of the income of that country’s factor inputs, either employed within the country or outside the country. 

National income accounting of the foreign country:

The foreign labour are employed in the production of the final consumption good (Q).On the other hand, foreign capital is employed in the intermediate input production of foreign country. Therefore, the national income accounting of the foreign country can be written as, 

YF*= WN*. NF + rk* KF 

Where YF*= National income identity of the foreign country

WN*= WN*(LD, KD, n*, KF, NF,)

(Obtained from substituting PI* in equation (5))

rk*= rk*(LD, KD, n*, KF, NF) 

(Obtained from substituting PI* in equation (7))

Under the competitive market, when the production function follows CRS, then we have,

PI*IF*= rk* KF + WI*n*

Where WI*= WI*(LD, KD, n*, KF, NF,)

(Obtained from substituting PI* in equation (6))

( rk* KF = PI*IF* - WI*n*

Therefore, YF*= WN*. NF + PI*IF* - WI*n*                                                                (10)

This national income of the foreign country is actually measured in terms of the final consumption good, since all the payments are made in terms of Q. here if we do not consider any saving or tax, then the national income level can also indicate the real consumption level (CF*) of the factor inputs. 

Therefore, CF*= YF*= WN*. NF + PI*IF* - WI*n*                                                       (11)

National income accounting of the domestic country:

Let, YD*= National income identity of the domestic country

YD*= r*. KD + w*. (LD – n*) + WI*.n*  
Here one thing need to be mentioned that the national income of the domestic country should include the income of the emigrants also, since the domestic labour is either employed in the domestic outsourcing sector or in the foreign intermediate input producing sector. 

Under the competitive market, when the production function follows CRS, then we have,

PI*ID*= r*. KD + w*. (LD – n*)

Therefore, YD*= PI*ID*+ WI*.n*                                                                                   (12)  

Same as before, this YD* shows the real consumption level (CD*) of the domestic factor inputs, if there be no saving or tax.

Therefore, CD*= YD*= PI*ID*+ WI*.n*                                                                         (13)

 Final Consumption Good Market:
Total supply of the final consumption good is given by,

Q* = Q* (I*, NF)

Now, I* = I*(LD, KD, n*, KF, NF)

( Q* = Q* (I*(LD, KD, n*, KF, NF), NF)

This total produced final consumption good is consumed by the factor inputs of both the countries. That means, this Q* is distributed between the foreign country and the domestic country as their national income.

Therefore, Q*= YF*+ YD*                                                                                              (14)
This can be interpreted in another way. The total world welfare is actually the sum of the welfare levels of two individual countries in a simple two-country model. 

Solution set:

Q*= Q*(LD, KD, n*, KF, NF)

YF*= YF*(LD, KD, n*, KF, NF)

YD*= YD*(LD, KD, n*, KF, NF)

CF*= CF*(LD, KD, n*, KF, NF)

CD*= CD*(LD, KD, n*, KF, NF)

I*= I*(LD, KD, n*, KF, NF)

PI*= PI*(LD, KD, n*, KF, NF)

ID*= ID*(LD, KD, n*) (since ID = F (KD, LD-n); n=n*)

IF*= IF*(n*, KF)      (since IF = F (KI, n); n=n*, KI = KF)

WI* = WI* (LD, KD, n*, KF, NF)

WN* = WN* (LD, KD, n*, KF, NF)

rk*= rk* (LD, KD, n*, KF, NF)

w* = w*(LD, KD, n*, KF, NF)

r* = r*(LD, KD, n*, KF, NF)

II.B
Impact of an Increase in Immigration Quota on Different Variables:
In this two-country general equilibrium model, immigration policy of the foreign government has crucial influence on the welfare level of the whole economy. Suppose there is a stable equilibrium with a particular immigration policy of the foreign government (that means for a particular value of n). All the factor inputs of both the countries are employed under competitive market conditions, and they are receiving the value of the marginal products as their return. 

In this situation, suppose the foreign government decides to relax its temporary immigration policy and increases the temporary immigration quota. This change in the immigration policy affects all the factor inputs and final consumption good markets. Now we will do the market wise analysis. 

Proposition 1: An increase in the temporary immigration quota increases the total production as well as the usage of the intermediate input. 
An increase in the temporary immigration quota reduces the labour availability to the domestic outsourcing sector. As a result the production of the outsourcing sector is reduced by FLO amount per emigrant. This reduces the supply of the outsourcing intermediate input. So there is an inverse relation between immigration quota and the intermediate input outsourcing.
On the other hand, an increase in the temporary immigration quota increases the labour availability to the foreign intermediate input production. As a result, the production of the intermediate input in the foreign country is increased by Fn amount per emigrant. This again increases the supply of the intermediate input. 

Now, Fn > FLO, therefore, the total production of the intermediate input is increased by (Fn - FLO) amount. As there is full employment in the intermediate input market, the intermediate input usage, in the equilibrium, is increased by Fn- FLO. Therefore d I*/dn* = Fn- FLO. 

Proposition 2: An increase in the temporary immigration quota reduces the price of the intermediate input.
An increase in the temporary immigration quota increases the production as well as the supply of the intermediate input. But it leaves the demand for the intermediate input unchanged. Therefore the equilibrium price of the intermediate input falls. 

In equilibrium, equation (1) gives us, 

QI (ID*(n*) + F (KF, n*), NF) = PI (n*)

Differentiating both side with respect to n*, we obtain, 

( dPI*/dn*= QII { dID (n*)/dn* + Fn}                           
( dPI*/dn*= QII (Fn- FLO)                                                                                             (15)

Since, QII<0, (Fn- FLO)>0, therefore, dPI*/dn*<0.

Price of the Intermediate Input (PI)


[image: image1] Intermediate Input (I)

Proposition 3: An increase in the temporary immigration quota increases the wage of the foreign workers.
An increase in the temporary immigration quota increases the equilibrium usage of the intermediate input. So the productivity of the foreign labour increases, since the foreign labour and the intermediate input are complement to each other in the final consumption good production, by our model specification. Therefore, the value of the marginal product of the foreign labour increases. In the competitive market, VMP curve of the factor inputs can be interpreted as the demand curve of the factor input. So demand curve for the foreign labour shifts rightward. Given the fixed supply of the foreign labour at NF level, an increase in the immigration quota increases the equilibrium wage of the foreign labour. 

From equation, (4) in equilibrium we have, 

QN (ID* + F (KF, n*), NF) = WN 

Differentiating both side with respect to n*, we obtain,
QNI (dID (n*)/dn* + Fn) = dWN /d n*  

( dWN /d n* = QNI [Fn- FLO]                                                                                         (16)

Since, (Fn - FLO) > 0 and QNI >0, dWN /d n*>0.
Wage of the Foreign Worker (WN)


[image: image2] Foreign Labour (N)

Proposition 4: An increase in the temporary immigration quota reduces the wage of the immigrants.
An increase in the temporary immigration quota induces a reduction in the price of the intermediate input. So the value of the marginal product of the immigrants (VMP) falls. Therefore VMP curve (that is demand curve in the competitive market) of the immigrants shifts leftward. On the other hand, increase in the immigration quota directly increases the supply of the immigrants. Supply curve of the immigrants shifts rightward. As a result equilibrium wage rate falls. 

From equation (3) in equilibrium we have,

QI (ID*(n*) + F (KF, n*), NF) Fn (KF, n*) = WI (n*)

Differentiating both side with respect to n*, we obtain, 

d WI* /dn* = QII { dID (n*)/dn* + Fn } Fn + QI Fnn   
Now, ID*= F (KD, LD – n*) and dID (n*)/dn* = {∂ F (KD, LD – n*) /∂ (LD – n*)} ∂ (LD – n*)/ ∂n* =- FLO  

( d WI* /dn* = QII {- FLO + Fn } Fn + QI Fnn                                                                  (17)
Since, QII, Fnn<0, (Fn - FLO) > 0, so d WI* /dn* <0

Immigrant’s wage (WI)
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Proposition 5: An increase in the temporary immigration quota may increase or reduce or not change the rent of the foreign capital.
By our model specification, foreign capital is only employed in the foreign intermediate input production. An increase in the temporary immigration quota has two opposite effects on the foreign capital demand. The productivity of the foreign capital increases due to an increase in n* (that means, FKIn>0). This will shift the value of the marginal product curve of the foreign capital (VMPKF) (which can be interpreted as the demand curve in the competitive environment) to right. But on the other hand, the price of the intermediate input falls. This will shift the VMPKF Curve to the left. So ultimately the new demand curve of the foreign capital may lie to the right or left or on the previous demand curve. 

Given the fixed supply of the foreign capital at KF, an increase in temporary immigration quota may increase, decrease or not change the equilibrium rental of the foreign capital.   

From equation (2) in equilibrium we have,

QI (ID*(n*) + F (KF, n*), NF) . FKI (KF, n*) = rk*(n*)

Differentiating both sides with respect to n*, we obtain, 

d rk*/dn*= QI FKIn+ QII (Fn- FLO) FKI                                                                                                                   (18)

Since, QII <0, (Fn - FLO) > 0 and FKIn>0, so d rk*/dn*
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Rent of the Foreign Capital (rK)
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From equation (18) we have,

d rk*/dn*= QI FKIn+ QII (Fn- FLO) FKI         
( d rk*/dn*= PI (d FKI  /d n*) + FKI (d PI  /d n*)

( d rk*/dn*= (PI FKI )/n*[(n*/ FKI ) (d FKI  /d n*) + (n*/ PI ) (d PI  /d n*)]
( d rk*/dn*= (PI FKI )/n*[ (d FKI  / FKI)/ ( d n */ n*) + (d PI  /PI) /(d n*/n* )]
Due to the same proportional increase in the immigration quota, if the proportional change in price of the intermediate input
[image: image6.wmf]<
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 the proportional change in marginal productivity of the foreign capital, then  demand curve for the foreign capital will shift toward left or remain same or towards right respectively. Therefore, d rk*/dn*
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Proposition 6: An increase in temporary immigration quota may increase, decrease, or not change the domestic wage level.
An increase in the temporary immigration quota reduces the price of the intermediate input. This reduces the value of the marginal product of the domestic workers, employed in the domestic outsourcing sector. So VMP curve (demand curve under competition) of the domestic workers shifts leftward. On the other hand, an increase in the immigration quota reduces the labour availability of the domestic outsourcing sector. So the effective labour supply to the domestic outsourcing sector falls. So the equilibrium domestic wage may increase, decrease or remains same.

In equilibrium, equation (8) gives, 

PI* FLO (KD, LD-n*) = w* 

Differentiating both side with respect to n* we obtain, 

( d (w*)/dn* = FLO QII [Fn- FLO] - PI* FLOLO                                                                (19)

Since, QII, FLOLO <0 and (Fn - FLO) > 0, d (w*)/dn* 
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From equation (19) we have,

d (w*)/dn* = FLO QII [Fn- FLO] - PI* FLOLO                                                                

( d w*/dn*= PI (d FLO  /d n*) + FLO (d PI  /d n*)

( d w*/dn*= (PI FLO )/n*[(n*/ FLO ) (d FLO  /d n*) + (n*/ PI ) (d PI  /d n*)]
( d w*/dn*= (PI FLO )/n*[ (d FLO  / FLO)/ ( d n */ n*) + (d PI  /PI) /(d n*/n* )]
Due to the same proportional increase in the temporary immigration quota, if the proportional change in price of the intermediate input
[image: image9.wmf]<
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 the proportional change in marginal productivity of the domestic worker, then  d w*/dn*
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Wage of the Domestic Worker (w)
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Proposition 7: An increase in temporary immigration quota reduces wage gap between the immigrants and the domestic worker.
Absolute wage gap between the immigrants and the domestic workers is measured by (WI* - w*).

Now (WI* - w*) = PI (Fn- FLO)
Differentiating both sides with respect to n* we obtain,

( d (WI* - w*) / dn* = (d PI  /d n*)(Fn- FLO) + PII (Fnn + FLOLO)
(  d (WI* - w*) / dn* = QII (Fn- FLO)2 + PII (Fnn + FLOLO)                                           (20)
Since QII, Fnn, FLOLO < 0, (Fn - FLO) > 0, so d (WI* - w*) / dn* <0

When the temporary immigration quota increases, then the labour availability to the domestic outsourcing sector falls. As a result, marginal productivity of the domestic workers increases. But the availability of the immigrants to the foreign intermediate input producing sector increases. This leads to a reduction in the marginal productivity of the immigrants. Therefore, the difference between the value of the marginal product of the immigrants and that of the domestic workers decreases. In the competitive environment, value of the marginal product determines the wage level. So the wage difference between the immigrants and the domestic workers decreases due to an increase in the temporary immigration quota, even when the domestic wage level may fall or remain same, given that the immigrants’ wage is falling. 

Proposition 8: An increase in temporary immigration quota reduces the rental of the domestic capital.
An increase in the temporary immigration quota encourages the domestic workers to migrate to the foreign country. So the labour available to the domestic outsourcing sector decreases. Therefore, the productivity of the domestic capital decreases, since we have assumed that the domestic capital and domestic workers are complement to each other in the outsourcing production. This will shift the value of the marginal product curve of the domestic capital (VMPKD) towards left. On the other hand, an increase in the immigration quota reduces the price of the outsourcing product. This also shifts the VMPKD curve to the left. Given the fixed supply of the domestic capital at KD level, an increase in the temporary immigration quota decreases the equilibrium rent of the domestic capital.

From equation (9), in equilibrium, we have,

PI* FKO (KD, LD-n*)= r*

Differentiating both sides with respect to n* we obtain,

d (r*)/dn* = FKO (dPI*/dn*) + PI*(d FKO (KD, LD-n*)/dn*)

( d (r*)/dn* = FKO QII [Fn- FLO] - PI* FKOLO                                                             (21)

Since, QII < 0, FKO, (Fn - FLO) > 0, and FKOLO >0, so d (r*)/dn* <0

Rent of the Domestic Capital (r)
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Proposition 9: An increase in temporary immigration quota increases the final output production.
An increase in the temporary immigration quota increases the total production of the intermediate input (I). Since in this model, unemployment is not considered in any factor input market, so the total produced intermediate input will be used in the production of the final consumption good; as a result, the production of the final consumption good increases, since the marginal productivity of the intermediate input is positive. 

In this respect, one thing has to be mentioned that in the region where Fn > FLO, an increase in the immigration quota increases the production of the final consumption good, by increasing the total production of the intermediate input (I). In the region Fn < FLO, no further migration from the domestic country to the foreign country takes place, since the wage difference disappears at Fn = FLO stage. So, the production of the final consumption good is maximised at Fn = FLO. 

Q*=Q(I*, NF)

Differentiating both sides with respect to n* we obtain,

d Q*/d n* = QI[Fn- FLO]                                                                                                 (22)
Differentiating both sides with respect to n* once again, we have
d2 Q*/d n*2 = QII[Fn- FLO]2+ QI[Fnn + FLOLO] 

Therefore in the region (Fn - FLO) > 0, d Q*/d n* > 0 and d2 Q*/d n*2 <0. Q* curve is positively sloped and concave to the origin. 

nC is a critical level of temporary immigration quota at which the marginal productivity of the labour becomes same in both the countries. OA of Q* curve shows total production of the final consumption good at zero level of immigration (that means, the migration is completely restricted by the government of the foreign country). OA = PI*IA+ WN*. NF
(Whole IA is produced in the domestic country, when migration is completely restricted by the foreign government).

Final Consumption Good (Q*)

 
[image: image13]   Immigration quota (n*)
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Proposition 10: An increase in the temporary immigration quota increases the foreign national income (measured in terms of final consumption good).
The foreign national income identity can be written as,

YF*= WN*. NF + rk* KF 

Foreign national income has two components – total earning of the foreign labour and the total income of the foreign capital. An increase in the immigration quota increases the total earning of the foreign labour, but it may increase, reduce or may not change the second component, since d rk*/dn*
[image: image14.wmf]<
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Equilibrium national income of the foreign country, given by equation (10), is,

YF*= WN*. NF + PI*IF* - WI*n*

Differentiating both side with respect to n* we obtain, 
dYF*/dn*= NF (d WN */dn*)+ IF*(d PI* /dn*)+ PI* (d IF* /dn*)- WI*- n*(d WI* /dn*)
( dYF*/dn*= NF QNI [Fn- FLO] + IF* QII (Fn- FLO) + PI* Fn - WI*- n* QII {- FLO + Fn } Fn – n* QI Fnn
(Using equation (15), (16) and (17))

( dYF*/dn*= NF QNI [Fn- FLO] + IF* QII [Fn- FLO] - n* QII [Fn- FLO] Fn –n*QI Fnn
Under the competitive market, when the production function follows CRS, then we have,

Q* (I*, NF) = WN*. NF + PI*I*

Differentiating both side with respect to n*, we obtain, 

( QI{d ID (n*)/dn* + Fn }= NF(d WN*/dn*) + I* (dPI*/dn*) + PI* (dI*/dn*)

( QI[Fn- FLO] = NF QNI [Fn- FLO] + I* QII [Fn- FLO] + QI [Fn- FLO]
(Using equation (1), (15) and (16))
( NF QNI [Fn- FLO] = - I* QII [Fn- FLO]
Therefore, dYF*/dn*= - I* QII [Fn- FLO] + IF* QII [Fn- FLO] - n* QII [Fn- FLO] Fn –n*QI Fnn
( dYF*/dn*= - ID* QII [Fn- FLO] - n* QII [Fn- FLO] Fn –n*QI Fnn
(Since, I* = ID*+ IF *)   

 ( dYF*/dn*= - QII [Fn- FLO][ ID*+ n* Fn ] –n*QI Fnn                                                                         (23)

Since (Fn - FLO) > 0, QII, Fnn <0, so dYF*/dn*> 0

Therefore equation (23) shows that the foreign national income is a monotonically increasing function of n* in the region Fn > FLO.

The curvature of the YF* curve is determined by d2 YF*/d n*2
Differentiating both sides of equation (23) with respect to n*,

d2 YF*/d n*2= -{ d ID* /dn* + Fn+ n* Fnn} QII [Fn- FLO] - [ ID*+ n* Fn ] QII [Fnn + FLOLO] - QI Fnn – n* QIIFnn[Fn- FLO]
Here we are assuming that dQII/dn* and d Fnn /dn* are zero, for simplicity.

d2 YF*/d n*2= -QII [Fn- FLO]2 - [ ID*+ n* Fn ] QII [Fnn + FLOLO] - QI Fnn – 2n* QIIFnn[Fn- FLO]
Now d2 YF*/d n*2 
[image: image15.wmf]<

>

 0, according as Fn > FLO.

Therefore, YF* is a positively sloped curve with a point of inflection at point G. At n*= 0, (that means, migration is completely restricted by the foreign government), YF* = WN*. NF = OYFA. In this situation, foreign capital remains unemployed since no intermediate input is produced in the foreign country.

Foreign National Income (YF*)

[image: image16]Immigration Quota (n*)
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CASE I

Foreign National Income (YF*)

[image: image17] Immigration Quota (n*)

O                  nG               nC
CASE II

dYF*/dn*= - QII [Fn- FLO][ ID*+ n* Fn ] –n*QI Fnn
( dYF*/dn*=- QII [Fn- FLO] ID* - n*[ Fn QII [Fn- FLO] + QI Fnn]
( dYF*/dn*= - QII [Fn- FLO] ID* - n*(d WI*/dn*)

Differentiating both sides with respect to n we obtain,

d2 YF*/d n*2= FLO QII [Fn- FLO] - QII [Fnn + FLOLO] ID*- (d WI*/dn*)- n*( d2 WI*/ d n*2)

Now, (d2 WI*/ d n*2) = 2QIIFnn[Fn- FLO] + FnQII [Fnn + FLOLO] 

At nC level of immigration (at which Fn = FLO), dYF*/dn*=- n*(d WI*/dn*) >0 (since (d WI*/dn*) <0), and d2 YF*/d n*2= - (d WI*/dn*) > 0. 

This situation is more appropriate with the situation depicted by the Case I.

Since, CF*= YF*, dCF*/dn*> 0, and d2 CF*/d n*2 
[image: image18.wmf]<
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 0, according as Fn > FLO.

Therefore, the consumption level of the foreign country is increased due to an increase in the temporary immigration quota. 

Proposition 11: An increase in the temporary immigration quota may increase, decrease, or not change the domestic national income (measured in terms of final consumption good).
Domestic national income identity can be written as, 


YD*= PI*ID*+ WI*.n*

The domestic national income has two components – value of the total outsourcing product (PI*ID*) produced in the domestic country and total wage earning by the immigrants in the foreign country (WI*.n*).

When the temporary immigration quota increases, then ID* as well as PI* decrease, so their product (that is the value of the total outsourcing product = PI*ID*) decreases. On the other hand, market clearing wage of the immigrants (WI*) decreases due to an increase in the temporary immigration quota (n*). But ultimately total wage earning by the immigrants (WI*.n*) in the foreign country may increase, decrease or remain same, due to an increase in the immigration quota. If the own own elasticity of the immigrants is greater than one, and then an increase in the temporary immigration quota reduces the total earning of the immigrants of the domestic country. In this situation, there will be a definite inverse relation between the temporary immigration quota and the national income of the domestic country. Otherwise, the sum of PI*ID* and WI*.n* may increase decrease or remain the same due to an increase in the temporary immigration quota. 

YD*= PI*ID*+ WI*.n*

Differentiating both sides with respect to n* we obtain,

dYD*/dn*= ID* (dPI*/dn*) + PI* (dID*/dn*) + WI* + n* (d WI*/dn*)

From (17) we have, d WI* /dn* = QII {- FLO + Fn } Fn + QI Fnn
dYD*/dn*= [Fn- FLO][ ID* QII + PI*]+ n* QII [Fn- FLO]Fn +n* QI Fnn
dYD*/dn*= [Fn- FLO][ ID* QII + PI* + n* QII Fn]+ n* QI Fnn                                                              (24)

Since (Fn - FLO) > 0, QII, Fnn <0, dYD*/dn* 
[image: image19.wmf]<
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0. 

Differentiating both sides of equation (24) with respect to n* we obtain,

d2 YD*/d n*2= 2QII [Fn- FLO]2 + 2n*QII Fnn [Fn- FLO] + [Fnn + FLOLO] [ ID* QII + PI* + n* QII Fn]+ n* QI Fnn
(Here we are ignoring the terms, containing d QII /dn*, d Fnn /dn*, d FLOLO /dn*)

In the region Fn > FLO, d2 YD*/d n*2
[image: image20.wmf]<
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0. 

In the region, where Fn > FLO, YD* curve can be inverted ‘U’ shaped, if dYD*/dn* 
[image: image21.wmf]<
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0 and d2YD*/d n*2<0 (Given by case III). Or YD* curve can be normal ‘U’ shaped, if dYD*/dn* 
[image: image22.wmf]<
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0 and d2YD*/d n*2 >0 (Given by case IV). At n*= 0, YD* = PI*IA = OYDA. 

Domestic National Income (YD*)
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CASE III

Domestic National Income (YD*)
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CASE IV

Let nO be an optimum level of the immigration quota, at which dYD*/dn*=0. At nO level of the temporary immigration quota, YD* can be locally maximised (case III) or locally minimised (case IV). 

At nC level of immigration (at which Fn = FLO), d2 YD*/d n*2= n* QI Fnn
That implies, dYD*/dn*<0, and d2 YD*/d n*2<0.

Therefore, YD* curve is an inverted ‘U’ shaped curve, given by case III.

Since CD*= YD*, dCD*/dn* 
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0 and d2 CD*/d n*2
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0 according as Fn > FLO.
Therefore, the effect of an increase in the temporary immigration quota on the real consumption level of the low-income developing country is uncertain.

Combined Study On The Impact Of An Increase In The Immigration Quota from the aggregative (total world output level) and distributive (allocation of the total world output between the developed and the developing countries) perspectives:
Let Q*, YF*, and YD* curves be put in a single diagram. In this diagram, along vertical axis, the final consumption good Q* and along the horizontal axis, immigration quota (n*) are measured.


      O                       nO                                                                      nC

If the initial immigration quota is smaller than nO level, then any further relaxation in the foreign immigration policy increases total welfare level as well as individual country’s welfare level. But if the initial level of immigration is greater than nO level then any further increase in the immigration quota increases total welfare level and foreign country’s welfare level, but reduces domestic country’s welfare level. 
III. Empirical Analysis:

In the theoretical part, an inverse relationship between the temporary immigration quota and product outsourcing has been already established, in a two-country framework. But the impact of a relaxation in the temporary immigration policy of the developed country on the welfare level of the developing countries is uncertain. 

Now we want to verify the impact of the temporary immigration quota on the product outsourcing demand at an aggregate level. The functional form can be written as,

PIID =Ұ (n)                                                                                                                      (I)
Where, (PIID)it= real value of product outsourcing by i country to a developed country in t period

 nit= number of peoples temporarily migrated from the i county to the same developed country in tth year. 

The sign of d(PI ID)/dn will be checked here to verify the inverse relationship between the real value of product outsourcing and temporary immigration policy.

Apart from this relation, we are also interested to know the impact of the real outsourcing value on the welfare level (or on the real consumption level) of the developing country.
In reality, due to the presence of savings or taxation, consumption of any country cannot be equal with the national income of that country. Rather, real consumption can be written as the function of the real national income.

Therefore, for domestic country we have, CD= £ (YD)

On the other hand, in the national income identity, it can be written,

Real national income= Net real income generated by the factor inputs of the domestic country, excluding the income generated by the factor inputs employed in the product outsourcing sector within the domestic country (net YD) + Real income generated by the product outsourcing sector within the country 

Real income generated by the product outsourcing sector within the country = real value added by the product outsourcing sector of the domestic country (PIID).

Therefore, YD = net YD + PIID

So the consumption function of the ith country in tth period can be rewritten as, 

(CD) it = £ {(net YD) it, (PIID) it}                                                                          (II)

III.A
Methodology:
In the empirical part, the two above-mentioned relations will be estimated in a multi-country framework, due to unavailability of statistical data on product outsourcing. Here, U.S.A is considered as the foreign country and 11 low-income countries are considered as the representative of the domestic country. This country set does not contain countries, categorised as high income: non-OECD and as high income: OECD.

Data Description: 

To estimate the equation (I), simple pooled regression will be done over the year 1997 to 2005. All the low-income countries, for which the data is available, are considered here. 

Current value of product outsourcing: Data on 9802 imports of U.S.A, reported under the Harmonized system for the years by United States International Trade Commission (USITC), is considered as the measure of product outsourcing of the importing country (Swenson, 2005). The unit of measurement is in current U.S $. This is referred as the offshore assembly programme (OAP). (Detailed description is given in Appendix A)  

Temporary immigration quota (nit): H-1B issued by U.S.A Government in a year, categorised by country of birth, is considered as measure of temporary immigration quota. The time period for the analysis is selected from 1997 to 2005. But no H-1B visa was issued by U.S.A government in 2001, due to the terrorist attack on the Twin Tower. U.S. Department of Homeland Security reports this data. (Detailed description is given in Appendix A)  

GDP deflator: GDP deflator at current prices in U.S $ (base year =1990) is used to convert the current value into constant value. These data are collected from the official web page of United Nations Statistics Division. 

· Real value of product outsourcing by ith country to a developed country in period t (PIID)it =[{ Current value of product outsourcing by ith country in period t}/{GDP deflator of ith country in tth year}] x 100

To estimate the equation (II), panel data analysis will be done for 11 low-income countries, over the year 1990 to 2005. The countries are Afghanistan, Bangladesh, Ghana, Haiti, India, Kenya, Myanmar, Nepal, Pakistan, Senegal, and Vietnam. These countries have received positive amount of order for product outsourcing atleast for four years.

The real consumption data (CD)it: The consumption expenditure data in constant price is collected from the official web page of United Nations Statistics Division.

GNI of ith country in year t: The GNI data in current price is collected from the official web page of United Nations Statistics Division.

· Net real income generated by the factor inputs of the domestic country, excluding the product outsourcing sector within the ith country in tth year (net YD) it= {[GNI of ith country in tth t year - Current value of product outsourcing of ith country in tth t year]/ [GDP deflator of ith country in tth t year]} X 100 

Panel Data Analysis: 

Data set, containing time-series as of the same set of cross-sectional data is called panel data. Panel data analysis provides different econometric models to estimate the time-series cross-sectional data in a single equation framework. In recent years, the usage of panel data is growing mainly due to two reasons; first it provides large volume of data set and secondly it helps to distinguish between time-series movement and cross-sectional movement of the data set. 

Suppose there are p numbers of cross-sectional unit, indexed by i = 1, 2,…………., p and m number of time periods, indexed by t = 1, 2, …………, m. the total number of observations = pm. 

Let, Yit = value of dependent variable for ith cross-sectional unit in tth period

   (i = 1 , 2,…………., p; t = 1, 2, …………, m)         

       Xjit = value of j th explanatory variable for ith cross-sectional unit in tth period

   (j = 1, 2,…………, k; i = 1 , 2,…………., p; t = 1, 2, …………, m)

The linear relation for ith cross-sectional unit can be written as,

Yit = αi + β1X1it + β2X2it + β3X3it+………………..+ βkXkit + Uit                                  

Where, Uit = disturbance term of ith cross-sectional unit in tth period.

Yit = αi + Xit/ β + Uit                                                                                                        (25)     

Xit/ = [X1it  X2it  X3it ….………… Xkit] (1 x k)
β/ = [β1  β2 β3 ….………… βk]/ (1 x k)
Here, a common set of explanatory variables is assumed for all cross-sectional units in all time periods. There are various models of the panel data, depending on the nature of cross-sectional heterogeneity. The estimation methods of those models are also different. Brief descriptions of those models are given here:

· Pooled Regression:

If α1 = α2 = α3 = α4 =……………….= αp = α (say), then equation (25) becomes

Yit = α + Xit/ β + Uit ;  (i = 1 , 2,…………., p; t = 1, 2, …………, m)

This is a simple classical regression model, which can be efficiently estimated by the ordinary least square method. 

To estimate the relationship between real value of product outsourcing of a country in any year and the number of temporary immigrants of that country to the developed country (here U.S.A) under the H-1B visa in that year, pooled regression analysis will be done. 
· Fixed Effect Model:

When cross-sectional heterogeneity is correlated with the other explanatory variables of the model, then fixed effect model provides the efficient estimator. Here each cross-sectional group (i) has individual intercept terms (αi), which is different from other intercept terms. Therefore, (α1 α2 α3 α4 ………………. αp) set represents all observable cross-sectional heterogeneity. αi is fixed over time for ith group, but it is correlated with other explanatory variables of ith group.

The linear relation for i cross-sectional unit, over all the time periods, can be written as,
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Therefore, Yi = αi + Xiβ + Ui                                                                                                        

For all p number of cross-sectional unit, the complete model looks like,
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Where i is a (m x1) vector of units.

( Y = [d1 d2 d3……………… dp X]
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Where d1 = 1 for i th cross-sectional unit


  = 0 otherwise

Suppose, D = [d1 d2 d3……………… dp]
Then, Y = [D X]
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 ( Y = Dα + X β + U                                                                                                       
 This model is known as least square dummy variable (LSDV) model. OLS estimator of this model is the efficient one, and is given by,

bLSDV = [X/MDX]-1[X/MDY]
Where MD = I – D(D/ D)-1D/
· Random Effect Model:

 If the unobserved cross-sectional heterogeneity is assumed to be uncorrelated with other explanatory variables of the model, then random effect model provides efficient estimator of the parameters. The linear relation can be written as,

Yit = α + Xit/ β + ei + Uit ;  (i = 1 , 2,…………., p; t = 1, 2, …………, m)

Where ei is fixed for i th cross-sectional unit over all time period. This cross-section specific random term account for all unobserved cross-sectional heterogeneity.

Assumptions about the distributions of ei and Uit :

i. E[ei2׀X] = σe2  for i = 1 , 2,…………., p
ii. E[Uit 2׀X] = σu2
iii. E[ei Uit ׀X] = 0 for all i, t and j
iv. E[Uit Ujs ׀X] = 0 for t ≠ s; i ≠ j
v. E[ei ej ׀X] = 0 for i ≠ j
vi. E[ei ׀X] = E[Uit ׀X] = 0 
Suppose combined random term= ŋit = ei + Uit ; ŋi = [ŋi1 ŋi2 ŋi3 ………….. ŋit]
So the new model looks like,

Yit = α + Xit/ β + ŋit;  (i = 1 , 2,…………., p; t = 1, 2, …………, m)

Assumptions about the distribution of ŋit:

i. E[ŋit 2׀X] = σe2 + σu2  
ii. E[ŋit ŋis ׀X] = σe2 for t ≠ s
iii. E[ŋit ŋjs ׀X] = 0 for all t and s if i ≠ j
Variance-Covariance matrix of ŋi = Σ = E[ŋi ŋi/׀X]




       = 
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The observations of i th cross-sectional unit and of j th cross-sectional unit are independent, so the variance-covariance matrix (Ω) of all (p X m) observation can be written as,
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Combining all p cross-sectional units together, we have

Y = [i X]
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Generalised least square method is employed to estimate the random effect model efficiently,

bREM = [X/Ω-1X]-1[X/Ω-1Y]
Now three tests will be described, which will help to us select the appropriate model for any analysis.

Testing the Significance of the Group Effect:     

This test helps to distinguish between simple pooled regression and fixed effect model.

Null Hypothesis; H0: α1 = α2 = α3 = α4 =………………. = αp = α

Alternative Hypothesis; HA: α1 ≠ α2 ≠ α3 ≠ α4 ≠ ……………….≠ αp
Test statistic is; F (p-1, pm- k – p) =
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Testing the Significance of the Random Effect:     

This test is employed by Breusch and pagan (1980) to distinguish between simple pooled regression and random effect model. 

Null Hypothesis; H0: E [ŋit ŋis ׀X] = σe2 = 0 for t ≠ s
Alternative Hypothesis; HA: σe2 ≠ 0

Test statistic is,

LM = 
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Where 
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= OLS residual term for i th cross-sectional unit in t th time period

Under null hypothesis, LM follows chi-squared distribution with degree of freedom one.

Hausman’s Specification Test for the Random Effect Model:     

This test helps to distinguish between the Random Effect Model and the Fixed Effect Model. Hausman first introduced this test.

Null Hypothesis; H0: Cross-sectional heterogeneity is not correlated with other regressors of the model (Random Effect Model) 

Alternative Hypothesis; HA: Cross-sectional heterogeneity is correlated with other regressors of the model (Fixed Effect Model)

Test statistic is,

W= (bLSDV - bREM)/ψ-1(bLSDV - bREM)
Where ψ is the estimated covariance matrix of the difference vector (bLSDV - bREM) excluding constant term. Under null hypothesis, W approximately follows chi-squared distribution with (k-1) degrees of freedom.
III.B
Empirical Results:

· Estimation of Equation (I):

Simple pooled regression was run on the data of 11 low-income countries (Afghanistan, Bangladesh, Ghana, Haiti, India, Kenya, Myanmar, Nepal, Pakistan, Senegal, and Vietnam) over the time periods 1997 to 2005. The results are given below in table 1.

Table 1: Relationship between real value of product outsourcing and temporary immigration policy for 11 low-income countries

Dependent variable= (PIID); Independent Variable = n
	Functional Form
	R2
	Degrees of freedom
	F
	Significance

level
	B0
	B1
	B2
	B3

	Linear
	0.441
	86
	67.80
	0.000
	25146.0
	26.4159
	
	

	Logarithmic
	0.297
	86
	36.39
	0.000
	- 497816
	129835
	
	

	Inverse


	0.008
	86
	0.69
	0.408
	167609
	-429772
	
	

	Quadratic


	0.521
	85
	46.32
	0.000
	- 724.66
	86.5046
	-.0011


	

	Cubic
	0.547
	84
	33.85
	0.000
	33808.4
	-53.823
	.0047
	-6.E-08


From table 1, it is clear that cubic functional form is appropriate for describing the relationship between real value of product outsourcing and the temporary immigration quota, since R2 (= 0.547) is highest for cubic functional form. The sign of estimated parameter B1 (= d (PIID)/dn) shows that there is a significant (F = 0.000) inverse relationship between the real value of product outsourcing of any low-income country and the number of temporary migrants from that low-income country to U.S.A. in the same year. The graph is given by figure 1, in appendix B. Curve, given by red colour, shows cubic functional form. Here compound function, power function, S function, growth function, exponential function and lag function can not be calculated, since the dependent variable series contains non-positive values.
In this respect, another analysis has been done considering all low-income countries. But here the observations with non-positive values of dependent variable are omitted. A simple pooled regression model was run on the available dataset. The results are given in table 2.

Table2: Relationship between real value of product outsourcing and temporary immigration policy for all low-income countries

Dependent variable= (PIID); Independent Variable = n
	Functional Form
	R2
	Degrees of freedom
	F
	Significance

level
	B0
	B1
	B2
	B3

	Linear
	.426      
	71
	52.70  
	.000        
	47539.0 
	25.9714
	
	

	Logarithmic
	.290      


	71
	29.02  
	.000        
	-380307  
	121237
	
	

	Inverse


	.016         
	71
	1.13  
	.291         
	229533
	-522345
	
	

	Quadratic


	.506       


	70
	35.91  
	.000        
	20049.7
	85.4878  
	-.0011
	

	Cubic
	.534       
	69
	26.40  
	.000        
	54766.2
	-61.376   
	.0050
	-6.E-08

	Compound
	.391     
	71  
	45.65  
	.000        
	8763.41  
	1.0001
	
	

	Power


	.382      


	71
	43.91  
	.000        
	1220.87   
	.5289
	
	

	S


	.032        
	71
	2.38  
	.127         
	9.8084
	-2.8549
	
	

	Growth
	.391    


	71   
	45.65  
	.000         
	9.0783
	9.5E-05
	
	

	Exponential
	.391     
	71  
	45.65  
	.000        
	8763.41
	9.5E-05
	
	

	Lag
	.391             


	71
	45.65  
	.000   
	.0001   
	.9999
	
	


Here also the relationship is appropriately portrayed by the cubic functional form, since R2 = 0.534. As the sign of estimated B1 (= d(PI ID)/dn) is negative, so there is a significant (since F=0.000) negative relationship between real value of product outsourcing of the low-income country and the temporary immigration policy of developed country (here U.S.A). The graph is given by figure 2, in appendix B. Curve, given by red colour, shows cubic functional form.
From these two analyses, it can be concluded that if developed country (U.S.A) issues a large number of temporary immigration quota for the people of the low income country, she simultaneously cuts down her import demand for outsourcing product from the low income country, at the aggregate level. So U.S.A. has adopted her temporary immigration policy as a substitute of her product outsourcing demand for the low-income countries. Therefore the empirical results also support theoretical inverse relationship between temporary immigration policy and product outsourcing demand, even in a multi-country framework. 
· Estimation of Equation (II):

To estimate equation (II), a panel data analysis has been done for 11 low-income countries over the year 1990-2005. Here dependent variable is the real value of consumption (in constant price) of ith country in tth year. Two explanatory variables are the real value of product outsourcing of ith country in tth year and the real net income generated by the domestic factor inputs (excluding domestic product outsourcing sector) of i country in t year. To linearise the model, logarithm is taken on both sides of the equation (II). So the new linear relation looks like,
(LC) it = αi + β1(LOUT)1it + β2(LGNI)2it + Uit                                  

i indicates the low-income developing country, here i = 1 , 2,…………., 11;
t indicates the year, here t = 1990, 1991, …………, 2005)

LC = Log value of (CD)it

LOUT = Log value of (PIID)it 
LGNI = Log value of (net YD)it
Before doing panel data analysis, a test for multi-collinearity for two regressors (LOUT and LGNI) has been done. No significant correlation between LOUT and LGNI was found (given by the covariance matrix of LOUT and LGNI in table 3).

Table3: Covariance matrix of LOUT and LGNI

	
	LGNI
	LOUT

	LGNI
	1.000
	.011*

	LOUT
	.011*
	1.000


Note: * insignificant

The results of the main panel data analysis is given in table 4.

Table 4: Panel Data Analysis
	Model
	Variable   


	Coefficient
	Standard Error
	|b/St.Er.|
	P[|Z|>z]
	Degrees Of Freedom
	Adjusted R2 

	Pooled Regression Model                                     
	LOUT
	0.1261595058      
	0.17649331E-01    
	7.148   
	0.000  
	173
	0.26156

	
	LGNI
	0.1412373740      
	0.32859469E-01    
	4.298   
	0.000 
	
	

	
	Constant
	19.36443078      
	0.78029724       
	24.817   
	0.000
	
	

	Fixed Effect Model                              
	LOUT
	0.1833194124E-01  
	0.39853342E-02    
	4.600   
	0.000  
	163
	0.98060

	
	LGNI
	.1927066165E-01    
	.92416132E-02  
	2.085   
	0.0385
	
	

	Random Effects Model
	LOUT
	0.2213926637E-01     
	0.39811797E-02
	5.561   
	0.000  
	N.A.
	N.A.

	
	LGNI
	0.2965039292      
	0.78236869E-02   
	37.898   
	0.000  
	
	


Note: N.A. = not applicable

This table shows that the real value of product outsourcing and the real net income of domestic factor inputs (excluding domestic product outsourcing sector) of any country have a significant positive influence on the real consumption level of the country, in all three panel data model. The value of adjusted R2 (= 0.98060) is highest for the Fixed Effect model.

Table 5 shows that Fixed Effect Model is appropriate for this analysis.

Table 5: Appropriate Model Selection

	Test
	Test Statistic
	Value
	Significance

level
	Comment

	Testing the Significance of the Group Effect     


	F (10, 163)
	642.254   
	0.000
	H0 is rejected. So Fixed Effect model is better that Pooled Regression model.

	Testing the Significance of the Random Effect
	LM (Chi-square distribution with degree of freedom 1)
	884.72
	0.000
	H0 is rejected. So Random Effects model is better that Pooled Regression model.

	Hausman’s Specification Test for the Random Effect Model
	W (Chi-square distribution with degree of freedom 2)
	3196.57
	0.000
	H0 is rejected. So Fixed Effect model is better that Random Effects model.


F value, under testing of the significance of the group effect, rejects the null hypothesis in favour of Fixed Effect Model. This indicates the presence of country specific effect in the model. On the other hand Hausman’s test rejects the Random Effects Model in favour of Fixed Effect Model. Therefore, country specific heterogeneity is correlated with explanatory variables (here LOUT, LGNI). The cross-sectional movement is more important than time-series movement of the data. Thus country specific factors are important here and this requires more bilateral studies for elaboration. In the Fixed Effect Model, both the estimators are significant at 5% level. The value of adjusted R2 is also high at 0.98060. 

IV. Conclusion:

In a two-country general equilibrium framework, a comparative study between temporary immigration and product outsourcing has been done from the perspective of the developing country. Theoretical part of this paper established an inverse relationship between the temporary immigration quota and the product outsourcing. Temporary immigration enhances the world’s welfare level and the developed country’s welfare level at every stage. But it has uncertain impact (positive or negative) on the welfare level of the low income developing country. Since the theoretical model fails to explain the effect of temporary immigration policy on the welfare level of the developing country with certainty, an empirical analysis has been done to find the actual causal relationship between these two. Empirical result has established a significant inverse relationship between temporary immigration policy and product outsourcing demand. Then a panel data analysis shows that real value of product outsourcing of an developing country has a significant positive influence on the real consumption level (which is accepted as a representative measure of welfare) of that developing country. Due to the existence of an inverse relationship, temporary immigration policy is expected to affect the real consumption level of the developing country in the opposite direction of the product outsourcing demand. So in a multi-country framework, product outsourcing becomes a better option than temporary migration for the developing country.
From the above discussion it becomes clear that developing countries should frame their policy in such a way, which helps to obtain outsourcing contract and reduce the migration from the developing country. For the development of outsourcing sector, infrastructure (transportation, electricity, telecommunication, etc.) has to be improved. Improvement of infrastructure has dual impact. It not only helps to expand outsourcing market, but it also provides the incentives to the domestic workers, who are planning to migrate to the foreign country. It will help to stop ‘brain drain’ also, though this paper does not consider the other social impacts of the temporary immigration.
Appendix A
OAP import: United States International Trade Commission (USITC) reports the time series data on 9802 imports under the Harmonized system for the years. This is referred as the offshore assembly program (OAP). Under OAP programme, exporters of the foreign country enjoy the tariff benefits, if their exported products contain U.S.A made parts, components or materials. There is no tariff on the part of the value added produced in U.S.A. So the dutiable OAP import is the value added produced abroad. Therefore 9802 imports are actually a part of outsourcing. 

Under 9802 program, we have six tariff codes, which are stated below, with full definition:

· 98020020: Photographic films and dry plates manufactured in U.S.(except commercial motion-picture film) and exposed abroad, whether developed or not
· 98020040: Articles returned to the U.S. after having been exported for repairs or alterations, made pursuant to a warranty 

· 98020050: Articles returned to the U.S. after having been exported for repairs or alterations, nesi 

· 98020060: U.S. articles of specific metals exported for further processing and returned for further processing 

· 98020080: U.S. articles assembled abroad, which have not lost their physical identity or have not advanced in value or improved in condition abroad
· 98020090: Textile and apparel goods, assembled in Mexico in which all fabric components were wholly formed and cut in the United States, etc. 
This data is electronically documented for 154 countries, including high income, upper middle income, lower middle income and low income group, over the period 1989 to 2005. For our study, we consider the cif import value under 9802 program as the measure of outsourcing. This is only a part of total outsourcing activity. In fact it does not include the service outsourcing (software outsourcing).

H-1B visa: H-1B visa is approved for the skilled workers, on the basis of their professional education, skill and/or experiences. They can temporarily migrate to U.S.A. This visa is issued by the Department of Homeland Security.

Appendix B
Figure 1: The Relationship between Real Outsourcing and Temporary Immigration for Eleven Low-income Countries:
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Figure 2: The Relationship between Real Outsourcing and Temporary Immigration for All Low-income Countries:
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