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I^ ^Z"") 72 

rv. EMPIRICAL STUDY 74 

4.1. Introduction 74 
4.2. Model Selection 76 

4.2.1. The Model for Manufacturing Industry 78 
4.2.2. The Model for Durable Goods Industry 78 
4.2.3. The Model for Non-Durable Goods Industry 78 

4.3. Time Series Properties of Data 79 
4.4. Estimations 80 

4.4.1. Manufacturing Industry 80 
4.4.2. Non-Durable Goods Industry 86 
4.4.3. Durable Goods Industry 91 

4.5. Conclusion 95 

V. SUMMARY AND CONCLUSION 98 

REFERENCES 101 

APPENDIX 

A. DEIOVATION of CUT-OFF POINTS 109 

B. DERIVATION WITH EXOGENOUS BARGAINING POWER 113 

C. DERIVATION WITH ENDOGENOUS BARGAINING POWER 114 

D. DATA 115 

E. UNIT ROOT TESTS 118 

F. CHOW TEST 119 

G. WALDTEST 120 

IV 



ABSTRACT 

We develop a wage determination model under asymmetric assumption. If 

workers observe that the firm made an incremental profit over the last period, they 

initiate a bargaining process to increase their wage level. Since their information is not 

perfect, the criteria they use for the wage request is determined by their observations 

during the previous period. Firms, which are assumed to have perfect information, use 

expected profit to determine maximum acceptable wage level. 

Once both negotiating parties have determined their acceptable wage levels, the 

bargaining solution is a result of both parties' bargaining powers. In our model, 

bargaining power is considered as "endogenous"; however, for comparison we also 

derive the solution under the assumption of "exogenous" bargaining power. Our results 

indicate that the endogenous bargaining power assumption is superior. 

We are also able to derive conditions under which it is likely that strikes occur. If 

both parties acceptable wage request do not overlap, a strike may be the only solution to 

the bargaining process. 

Utilizing data from US manufacturing industry and its two sub-industries, durable 

and non-durable goods, we test the model we develop. The empirical results show that 

our model has good explanatory and predictive power. 



LIST OF TABLES 

3.1. Bargaining Power Assumptions and Restrictions 64 

4.1. Regression Results for Manufacturing Industry 80 

4.2. The Correlogram of Residuals of Initial OLS For Manufacturing Industry 81 

4.3. Regression Resuhs for Manufacturing Industry (using the 
Cochrane-Orcutt Procedure) 83 

4.4. The Correlogram of Residuals of Transformed Model For 

Manufacturing Industry 84 

4.5. Initial Regression Results for the Non-Durable Goods Industry 86 

4.6. The Correlogram of Residuals of Initial OLS For Non-Durable Goods Industry 87 

4.7. Regression Results for the Non-Durable Goods Industry (using the 
Cochrane-Orcutt Procedure) 88 

4.8. The Correlogram of Residuals of Transformed Model for the 

Non-Durable Goods Industry 89 

4.9. Regression Results for the Durable Goods Industry 92 

4.10. The Correlogram of Residuals of OLS Model for Durable Goods Industry 93 

4.11. Regression Results 96 

E.l. Unit Root Tests Results 118 

F.l. Chow Forecast Test 119 

VI 



LIST OF FIGURES 

2.1. Pigou's Contract Zone 7 

2.2. Hicks Bargaining Model 9 

2.3. Nash's Solution 15 

2.4. Job-matching, Human Capital, Agency, and Comparative Advantage Theories 38 

2.5. Compensating Wage Theory 39 

2.6. Efficiency Wage Theory 40 

2.7. My Model 41 

3.1. Duration of Contracts 49 

3.2. Profit Curve 54 

3.3. Profit Curve (Strike Case) 72 

4.1. Corporate Profits with Inventory Valuation Adjustment in Manufacturing, 
Durable Goods and Non-Durable Goods Industries (Billions of Dollars) 77 

4.2. Fitted, Actual, and Residual Plots of Transformed Model for The Manufacturing 
Industry 85 

4.3. Fitted, Actual, and Residual Plots of Transformed Model for the Non-Durable 
Goods Industry 90 

4.4. Actual, Fitted, and Residual Plot for Durable Goods Industry 94 

Vll 



CHAPTER I 

INTRODUCTION 

In this dissertation, we develop a wage-bargaining model under the assumption of 

asymmetric information. An increase in the profit level of firms encourages workers to 

ask for higher wages. Giving special attention to the factors that determine the profit 

level allows us to construct a model with endogenous bargaining power. Namely, the 

factors are change in price, level of output, and level of employment. The endogenous 

bargaining power is generated by these factors. Since the effect of each factor is not 

homogenous and each factor differs in its effect on workers and firms, we will have more 

than one heterogeneous bargaining power. Even though we develop our model under the 

assumption of endogenous bargaining power, the model is also applicable to the 

situations where bargaining power is exogenous. 

As opposed to the wage-determination literature, we assume that workers are the 

first movers. That is, if workers observe an increase in profit level, they initiate a 

bargaining process to negotiate on a new wage level. Before both parties come to the 

bargaining table, they determine their minimum and maximum acceptable wage levels. 

Workers determine their level by comparing current and previous periods' profit levels. 

Having perfect information, firms compare the current and next periods' profit levels. 

The next period's profit level is determined by maximization analyses based on the offer 

made by workers. Each offer made by workers is taken as given and, with this given 

wage, firms determine the next period's employment level to maximize profit level. Once 

a desired profit level is achieved, the wage level made that possible set by firms as the 
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highest wage level that they can offer. A definite wage level is determined by both 

parties' bargaining powers. 

If the maximum wage level determined by a firm makes it impossible to achieve a 

higher profit level in the next period compared to the current period, due to the imperfect 

information workers have, a strike may occur. Workers observe the past behavior of 

profit to make a decision. If a lower level of profit in the future is inevitable, firms may 

have a hard time convincing workers. If management fails to convince them, a strike is 

inevitable. 

The structure of this dissertation is as follows. In Chapter II, we review 

bargaining literature from Pigou to Rubinstein in the first section. In the second section 

of the chapter, we intend to categorize recent bargaining literature by the usage of 

bargaining power. Unfortunately, since the determinant of bargaining power is not 

satisfactorily investigated, the usage of bargaining power is either arbitrary or in an ad 

hoc fashion. We try to categorize them by their exogeniety or endogeniety. In the 

following sections we try to explain the determinants of the bargaining power and the 

difference between endogenous and exogenous bargaining power. The effect of these 

two types of bargaining power on wage level is different. Each one of those requires a 

different restriction for bargaining power, and most importantly, we can have negative 

bargaining power by using endogenous bargaining power. In the third section of Chapter 

II, we briefly explain wage-bargaining theories. The explanations are enough to 

understand that firms are the first movers in those theories. That helps us to understand 

what we mean by "worker as a first mover" in our model. 



In Chapter III, we develop our model. Once both negotiating parties have 

determined their acceptable wage levels, the precise solution is determined by both 

parties' bargaining powers. We consider both cases of "endogenous" and "exogenous" 

bargaining power. However, we fmd that the model with endogenous bargaining power 

can be used for cases of exogenous bargaining power, but not the reverse. Therefore, we 

use endogenous bargaining power in our model. The derived model is: 

where 

SJ = 
l ' , i f l ' < S " 

Z", i fZ"<Z ' 

CO denotes the percentage change in wage, Q is revenue-cost ratio, p is the percentage 

change in output prices, 4̂  is the percentage of change of output in total output, and 9 is 

the percentage of change of labor in total labor. Z and Z^ are acceptable wage levels or 

cut-off points of firms' and workers', respectively, ŷ s stand for bargaining powers. 

The model suggests that the change in wages can be determined by bargaining 

powers of bargainers. Bargainers' powers depend on the change in the variables and the 

variables' weight in the "cut-off' point equations. 

In Chapter FV, we investigated the evidence to test the applicability of our model 

with endogenous bargaining power. For this purpose, we used the manufacturing 

industry, and its two sub-industries, durable and non-durable goods. Our model estimates 

all parameters in these industries significantly different from zero at 1% significant level. 

With positive bargaining power of both workers and firms, a 1 % change in price changes 



wage levels by approximately 0.54% in the manufacturing industry, 0.24% in the non

durable goods industry, and 0.95% in the durable goods industry. A 1% change in output 

changes wage levels by approximately 0.34% in the manufacturing industry, 0.32% in the 

non-durable goods industry, and 0.26% in the durable goods industry. The estimation 

related to the employment variable reveals that there is a negative relationship between 

employment and wages. This implies that a 1% increase in employment level decreases 

wage level by 0.79%, 0.72%, and 0.78% in the manufacturing, non-durable goods, and 

durable goods industries, respectively. This result indicates that firms have a superior 

power (higher than one) when it comes to changing the employment levels. Workers 

encountering the firm's superior power give up the hope of requesting an increase in 

wages; instead they intend to protect what they already have. The result shows that they 

prevented the firm from spreading the cost of increasing employment levels on worker's 

wage by approximately 25%. This implies that firms cover most of the cost of increasing 

employment levels (approximately 75%) by lowering wage levels in all industries. 

In Chapter IV, we summarize and conclude our dissertation. 



CHAPTER n 

REVIEW OF LITERATURE 

2.1. Bargaining Theories 

Bargaining theory has received attention not only in economics but also in social 

psychology, sociology, political science, applied mathematics, and industrial relations. 

Each of these approaches deals with different aspects of the conflict between at least two 

parties on something that is sharable. After Adam Smith, this topic took its place in 

labor economics literature, but it was Pigou (1933) who mathematically modeled the 

bargaining and provided the conditions for a possible strike out of the bargaining. 

Workers and firms have a perception about their maximum and minimum acceptable 

wage level. These levels provide boundaries to the so-called contract zone. If there is no 

contract zone, a strike is inevitable. The problem with Pigou's approach was that it did 

not provide a determinate solution for the bargaining. There had been numerous attempts 

to find a determinate solution even before Pigou, but the most important solution comes 

from Hicks (1963). Unfortunately, Hicks's model is hard to use empirically. Even 

though Hicks bases the model on the costs of strikes, it explains pre-strike conditions. 

And it is impossible to get strike costs before a strike occurs. With a game theoretic 

approach, Nash (1950, 1953) provides a determinate solufion to the bargaining problem 

between two parties under some extreme assumptions. Even though Nash's solution is 

well constructed, it fails to explain strike occurrences due to the perfect information 

assumption. 



hi this section, we will summarize this literature. We will not attempt to refute 

any of these models or approaches. Each one of these models is valuable to the 

bargaming literature, and each one provides some very important insight to the 

bargaining problem. In this research we attempt to use a part of each of some of those 

models. For example, we use contract zone (Pigou, 1933), bargaining power 

(Chamberlain, 1951), and Nash's bargaining solufion (Svejnar, 1986). 

2.1.1. Neoclassical Approach 

2.1.1.1. Arthur Cecil Pigou: Contract Zone. Pigou's approach is based on upper 

and lower wage limits within which a final wage settlement is made. According to Pigou 

(1933), if wages are determined by bargaming, then bargaining can be explained by 

bilateral monopoly theory. As in Edgeworth (1881), unions are considered to be 

monopolies, and union-employer bargaining is considered as a bilateral monopoly that 

fosters a range of indeterminateness (see Bacharach and Lawler, 1981). A bilateral 

monopoly is not a perfectly competitive situation, and wages cannot be determined 

through free market forces of demand and supply. Therefore, wages cannot be set at a 

single point where labor supply equals to labor demand. Once both negotiating parties 

determine minimum and maximum limits of wage setting - the "range of 

indeterminateness" - a new wage level can be settled between those limits by collective 

bargaining. The upper limit is the maximum wage a union can demand without 

producing employment losses. The lower limit is the minimum wage a firm can offer in 

order to attract and retain the desired number of employees. In other words, the upper 



limit is the initial offer of the union/worker that is higher than the competitive level, the 

lower limit is the initial offer of the employer that is lower than the competitive level. 

Throughout the bargaining process, the unions gradually deviate from their initial level 

by reducing their wage offer, while employers deviate from their initial level by raising 

their offer. However, both sides have a limit as to how far they can deviate from their 

initial levels. These "sticking points" are A and B in Figure 2.1 for union and employer, 

respectively. 

Union's Initial Offer 

B 

Employer's Initial Offer 

Figure 2.1. Pigou's Contract Zone 

The information about sticking points is confidential, and both sides intend to 

conceal this information from their opponents. If the sticking points overlap, as in the 



shaded area in Figure 2.1, then a wage settlement is likely; otherwise, a strike or lockout 

may occur. The shaded area is called the "contract zone." According to Pigou, the exact 

wage settlement in the contract zone depends on both parties' negotiating skills and 

powers. If the employer has relatively high bargaming power, it is more likely that the 

new wage level will be closer to A. If union has greater bargaining power, the wage will 

be settled to a point that is likely closer to the point B. 

Leap (1995) argues that the most important weakness of Pigou's model is that it 

cannot provide an exact wage settlement. It exclusively focuses on wages ignoring other 

types of bargaining issues and nonwage items. Nevertheless, the model illustrates some 

important collective bargaining dynamics and forms the foundation for understanding 

complex bargaining issues. 

Bacharach and Lawler (1981) states that an indeterminate solution dissatisfied 

economists and consider two other approaches to wage rates. 

First, scholars associated with the emerging field of industrial relations rejected 
the notion of contract zone and offered a variety of market and institutional 
explanations for the wage rate established by collective bargaining.... The second 
response to the bargaining problem was to retain the notion of contract zone and 
to search for the determinate solution within that range. This effort has been led 
by economists and game theorists.. ..(p. 10) 

2.1.1.2. John R. Hicks. Unlike Pigou's model, Hicks (1963) provides a precise 

solution to the bargaining process. This model is based on cost and benefit to the 

negotiating parties. Hicks wants to answer the following question: To what extent can 

trade union pressure compel employers to pay higher wages (or to grant more favorable 

terms to their employees in other respect) than they would have done if no such pressure 

had been exercised? Hicks's answer for the question is that the "excess" wage is 
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determined by the strike cost, which is a function of strike length. Therefore the 

maximum concession that management is willing to make depends on its estimate of the 

expected length of a strike. This relationship between wage concession and strike length 

is shown in Figure 2.2 by "Employer's Concession Curve." On the other hand, a strike is 

costly for the union as well. "Union's Resistance Curve" represents management's 

estimate of how long the union will resist before it concedes to a lower wage rate. The 

intersection of the two curves is the highest wage that the employer accepts in order to 

prevent a strike. At that solution point, the wage increase equals the cost of a strike. 

Hicks argues that a strike can occur because of miscalculations, unrealistic expectations, 

or political reasons. 

Employer's Concession 
Curve 

Union's Resistance 
Curve 

Expected Duration of Strike 

Figure 2.2. Hicks Bargaining Model 

As Bishop (1964) discusses, Hicks's model is based on two important 

asymmetries. First, the firm knows the union's curve, while the union does not know 

firm's curve. Second, the wage rate is made exclusively by the union, while the firm 

never makes a counteroffer. Therefore, the employer is in a position to make a decision 



whether to accept or reject the offer based on the position of the wage offer on the curves. 

Bishop argues that "even if these unexplained asymmetries can somehow be defended, 

the theory would still suffer from the critical defect that it does not undertake to explain 

how the curves in question are determined." Bishop states that the superior quality of 

Hicks's model is to call "attention to relevant consideration of estimated strike duration as 

a part of the negotiators' deliberations." This is an element that is not in Zeuthen's theory 

(see below). Bishop proposes a composite Hicks-Zeuthen model. 

Pen (1952) objects to the intersection point. "Hicks's reasoning is all about the 

limits of the contract zone, and explains nothing of what happens between these limits. 

At the intersection of the curves the contract zone is a single point, so there is no problem 

at all...." (p. 25). 

Martin (1992), Leap (1995), and Bacharach and Lawler (1981) argue that the 

model only applies to pre-strike situations and is based on estimated strike costs that may 

not be possible to estimate unless a strike actually occurs. 

2.1.1.3. F. Zeuthen. Zeuthen (1930) holds the concept proposed by Pigou, the 

contract zone or the range of practicable bargains, and claims that a solution can be 

obtained for the indeterminacy problem for the range constructed by the contract zone. It 

is highly possible that the establishment of any new rate will be between those limits 

rather than outside of them, because a settlement within the limits is advantageous for 

both parties. He argues that the forces that create the contract zone also create a 

settlement. The way these forces work is simple. One party makes an offer, and the 

other party either accepts it or rejects it. In case of rejection, the party may make a 

counteroffer. Each offer and counteroffer is subject to the cost and benefits of it. When 
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workers or unions prefer a fight, they expect that the cost of a fight would be greater than 

the gain from a fight. This process determines the limits for a practicable bargain as well 

as a solution within those limits. Zeuthen attempted to find criteria that rational 

bargainers use for their decisions about settling an agreement or choosing a fight and/or, 

during a fight, about the deviations of bargainers from their initial offers. The main 

criterion is risk of conflict. The risk of conflict means that party A will stick to his/her 

last offer and refuse to change it. If party B makes an offer after A's offer, there will be a 

conflict since A will not deviate from his last offer. 

Defining r as risk of a conflict, maximum value of r is 

PU-PM 
rmax 

PU-SU 

where rmax is maximum risk acceptable to the union, PU refers to the union's current 

demand associated with the most preferred outcome, PM represents the current offer by 

management, S\J denotes the union's conflict payoff If actual r is less than Vmax, the 

union insists on a higher wage rate. The bargainers are ready to enter into a contract 

when r = rmax-

2.1.2. Behavioral Approach 

2.1.2A. Richard E. Walton and Robert B. McKersie. Walton and McKersie 

(1965) (WM afterwards) establish a behavioral approach to the bargaining problem. 

They consider the bargaining process as four subprocesses: 
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• Distributive bargaining, 

• Integrative bargaining, 

• Attitudinal structuring, 

• Intraorganizational bargaining. 

Bacharach and Lawler (1981, pp. 35) argue that "their treatment of the 

relationship among these subprocesses generates more insight into the interaction of 

bargainers than other theories...." Wahon and McKersie states that the interplay of these 

subprocesses ultimately determines the goals and tactics of union and employer and 

bargaining outcome, although each of these subprocesses has its own function and logic. 

Walton and McKersie defines distributive bargaining as "the complex system of 

activities instrumental to the attainment of one party's goals when they are in basic 

conflict with those of other party." In other words, distributive bargaining applies to any 

situation when there is a conflict between goals of at least two people or groups of 

people. This subprocess refers to a zero-sum situation since one person's gain equals to 

other person's loss. According to Walton and McKersie, distributive bargaining is central 

to contract negotiations and is a dominant activity in the union and management 

relationship. 

Integrative Bargaining refers to bargaining issues that are not in conflict but 

integrative such as quality of worklife and health. The integrative issues are in benefit of 

both parties. Unlike distributive bargaining, integrative bargaining does not require one 

party's sacrifice when the other party gains and it does not involve economic issues. As 

Leap (1995, pp. 270) states, both refer to rational responses to different situations despite 

being dissimilar. 
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Attitudinal structuring refers to the personal behaviors (i.e., respect, trust) that 

cannot be contractible but still affect agreement. Walton and McKersie implies that these 

issues reveal themselves to the negotiating parties over time and affect the negotiations 

and, therefore should be incorporated into bargaining theory. 

Intraorganizational bargaining refers to the determined objectives and priorities of 

parties before they come to the bargaining table. A bargainer can be more efficient if the 

objectives are well formulated, since the formulation of objectives and ability to negotiate 

are two distinct features of a bargainer. 

2.1.2.2. Neil W. Chamberlain. Chamberlain (1951) and his associates develop a 

bargaining model in which bargaining power is specially emphasized. The bargaining 

power is defined as the capacity of a party to produce an agreement on its own terms. 

Bargaining power is under the influence of tactics, manipulations, and the cost of 

agreeing and disagreeing. An agreement can be settled upon once the cost of disagreeing 

exceeds the cost of agreeing. Therefore, any condition or variable, economic or social, 

that can alter the cost of agreement or disagreement affect bargaining power and thus the 

bargaining outcome. 

Unlike previous works, Chamberlain rejects the contract zone. He argues that the 

conditions determining the outer limits are different from those determining the 

bargaining within those limits. Once the bargaining power is taken account, there is no 

need to consider separate conditions for the outer limits and behavior of the bargainers 

within the limits. Bacharach and Lawler (1981) argue that the contract zone is 

inconsistent with Chamberlain's tactical and cognitive approach. 
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2.1.3. Game Theoretic Approach 

2.1.3.1. A.Nash. Nash's (1950) paper is the fundamental work in game theoretic 

approach to the bargaining theory. His response was to the von Neumann and 

Morgenstem (1944)' s indeterminate solufion. "In Theory of Games and Economic 

Behavior a theory of n-person games is developed which includes as a special case the 

two-person bargaining problem. But the theory there developed makes no attempt to find 

a value for a given n-person game, that is, to determine what it is worth to each player to 

have the opportunity to engage in the game. This determination is accomplished only in 

the case of the two-person zero sum game...." (p. 157). 

The way of having a determinate solution is to add some important assumptions. 

These assumptions are basically not different from those made by almost all game 

theorists. 

- Players are rational. 

- Players maximize their utilities or gains. 

- Perfect information. 

- Pareto optimality (an agreement will not be settled if it is not Pareto optimal). 

- Good-faith bargaining. 

- If the bargainers' final offers are incompatible, to establish an agreement, 

players get the utility associated with a failure. 

- Players are different only if their utility functions are different, otherwise players 

are the same (this is called symmetry assumption). 

14 



The only solufion that satisfies these assumptions is the one in which each player 

share the "pie" equally. In other words, if each player achieved his or her most desired 

outcome, each player's utility is exactly half of what it would be. This can be shown by 

the following figure (Figure 2.3): 

O 

Utility to Player 2 

Figure 2.3. Nash's Solution 

2.1.3.2. Rubinstein. Rubinstein (1982) attempts to provide a unique solution to 

the bargaining problem. In his model, players are concemed with the timing of the 

agreement. Unlike many previous approaches, Rubinstein's contract zone or bargaining 

horizon is infinite. There are several reasons behind the popularity of Rubinstein's 

approach. First, it is based on a repeated bargaining framework rather than a one-shot 

game. In one-shot games an agreement is achieved once and for all. But the non-

repeated games approach, fails to explain why a bargainer prefers to delay an agreement 

rather than agree on an eventual outcome. Second, Rubinstein's model is strategic, not 

axiomatic (Svejnar, 1982). As Manzini (1998) states, the solution in axiomatic 
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approaches depends on a specific structure and, due to the axioms, is remote from real 

world wage negotiations. Strategic models specify an extensive form of a game. This 

type of game explicitly models the bargaining protocol. 

In this model, players make offers and coimter offers on how to share a pie, which 

is normalized to unity. Initially, a player makes an offer, which the opponent either 

accepts or rejects. If the second player accepts, the game ends and an agreement is 

reached. If the second player rejects the proposition, the game moves to a second stage. 

In this stage, the second player proposes a share of the pie. If the first player accepts, the 

game ends; otherwise, the game moves to the next stage, and so on. It is assumed that 

each player has complete, transitive, and reflexive preferences. Rubinstein imposes some 

assumptions on player preferences: preferences are stationary and continuous; more is 

always preferred to less; for any partition, an early settlement is preferred to a deferred 

one; and increasing loss to delay an agreement. Therefore, players's utilities are 

positively related to the share of pie and negatively related to the time when an agreement 

is struck. 

Rubinstein shows that the game explained above has a unique subgame perfect 

equilibrium. The equilibrium explained in Rubinstein's model indicates that the 

equilibrium is efficient since there is no delay in agreement, therefore, wasting none of 

the portion of the pie, and that the first mover is always better off The stationary nature 

of equilibrium strategies is another property of the equilibrium since those strategies are 

independent of time. Finally, the payoff of each player is a function of discount factors. 
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2.2. Bargaining Power in the Literature 

There are numerous studies in labor economics attempting to explain wage 

determination by bargaining models. Attempting to explain wages by bargaining models 

brings forward an implicit assumption that there are some factors other than competitive 

market forces determining wages. When bargaining models are presented as a solution 

for conflict between two or more individuals or groups, the individuals' or groups' 

bargaining powers become one of the most important elements of the solution. As 

Bacharach and Lawler (1981) states, arguments, tactics, threats, or strikes can be 

considered among the other important elements of the bargaining models. 

When at least two parties meet at the bargaining table, they are surroimded or 

constrained by economic, social, and historical circumstances. The task of bargainers is 

to make sure that these environmental resources are reflected in the outcome of the 

bargaining. The outcome can be either wage, or both wage and employment level'. 

Bacharach and Lawler (1981, p. 41) state that the bargainers' critical task "is to translate 

the environmental resources and constraints into tactical action at the bargaining table." 

To do that, they say, the bargainers must transform the resources and constraints of the 

bargaining context into objectives and actions to be pursued at the bargaining table. Even 

though they emphasize the importance of this argument, they cannot provide a 

framework in which an environmental resource can be translated into an objective of the 

bargainers at the bargaining table. Not enough attention has been paid to this issue in the 

' Bulkley and Myles (1996) argue the bargaining on effort levels. Effort levels can be observable 
or non-observable. If it is observable it is contractible. Some examples for observable efforts are length of 
tea breaks, number of days that must be committed to university in United Kingdom, length of vacations. 
Daniel and Mill ward (1983) and Nickell, Wadhwani and Wall (1992) state that bargaining can be over 
manning levels and production levels. Pohjola (1996) considers effort level non-contractible. 
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literature. It has somehow become customary to implicitly assume that there is a conflict 

of interest between two individuals or groups of people without explicitly mentioning 

what source of the conflict is and why it has emerged. All the effort is being given to the 

"bargaining power" of the parties and to the source of that power. Certainly, the conflict 

of interest is income. This conflict is not new, it is not easily solved, nor is it something 

interesting to bring forward all the time when the subject is "bargaining." However, we 

should be aware that there are times when we observe settlements between those who 

request an increase in their income and those who can give that income. And then there 

are times that we observe bargaining tables of those parties negotiating on income. The 

question is "Why?" What happened that at least two parties of people had a conflict? 

Even if the statement "people bargain to make gains and prevent losses" is the right 

answer for the "why?" as Lebow (1996) discusses, we should still know when and how 

"people" are motivated to struggle for gains or to prevent loss. Explicit statements such 

as "increasing in productivity" or "inflation" as in Nickell and Kong (1992) are more 

informative than general statements such as the one presented by Lebow. Without going 

over the reason behind the conflict, it can be difficult to understand the motivations of the 

parties and their source of bargaining power. We think that the source of bargaining 

power is directly related to the motivations that generate a bargaining table. Otherwise, 

bargaining power that is not related to the economical, social, or historical sources that 

create motivations and intentions and eventually end up at the bargaining table, cannot 

guarantee a solution. If people are at the bargaining table, we are explicitly assuming that 

the negotiating parties gave up their militant behavior, which may be supported by a 

power that is not directly related to the motivations that we emphasize. As Mishel (1986) 
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implies, the exogenous economic, social, and behavioral factors have their impact 

bounded by endogenous settings. 

If the sources of the bargaining power are the "uncontrollable" social and 

economic factors (Leap and Grigsby, 1986), then it is not surprising to observe that the 

power of unions is totally eliminated by those who can control those factors, explicitly 

speaking, by law. Kirkbride and Durcan (1988) bring forward this issue against the 

uncontrollable factors argument. We have seen the type of laws that eliminate the power 

of unions, for example, in Turkey's new 1982 constitution, but the power of the unions or 

workers could not be taken away totally, since there were numerous endogenous factors 

in firms that generated the bargaining power of the unions as a group or workers as 

individuals. 

Unlike other research in this area of economics, we will relate the bargainers' 

power to their motivations. We will describe why they start a negotiation process and 

how the power is related to their reason. It goes without saying that we are trying to 

"endogenize" the bargaining power. 

In this section, we review the usage of bargaining power in bargaining models. 

We first summarize the literature that treats bargaining power as exogenous. By 

exogeniety we mean that the power is determined by external economic and social 

factors. Afterwards, we review the literature that considers the power as an endogenous 

factor. Endogeniety refers to the power that is related to the motivations of the bargainers 

that initiates a bargaining process. 
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2.2.1. Exogenous Bargaining Power in the Literature 

In the literature, there are numerous works that assume "exogenous" bargaining 

power. In this literature, bargaining power is related to the economic and social factors 

that are not under the control of the negotiating parties. Chamberlain (1965), Hutt 

(1973), Horn and Wolinsky (1988), Davidson (1988), Dowrick (1989), Doiron (1992), 

Dowrick (1993), Blanchflower, Oswald, and Garret (1990), Nickell and Kong (1992), 

Mumford and Dowrick (1994), Nickell, Vainiomiki, and Wadhwani (1994), and 

Blanchflower and Oswald (1994) are some examples of those that consider 

union/worker's power as given. 

Leap and Grigsby (1986) fist so-called uncontrollable factors as public policy, 

economic conditions, industry structure, elasticity of product demand, and political and 

social context. In bargaining power analyses, following Alchian and Allen (1967), who 

calls "bargaining power" a "vacuous concept," Hutt (1973) starts with bargaining power 

that is related to the market structure of both product and labor. With a monopolistic 

labor market and competitive or monopsonistic product market, wages are higher than 

their competitive level because this market structure grants workers higher bargaining 

power than firms. Conversely, wages are lower than competitive market wages if the 

labor market is either monopolistic or competitive and the product market is 

monopsonistic. In this case, management has a bargaining power advantage over 

workers or unions. With further discussion, Hutt focuses on the value of the services of 

the worker to society to enlighten the inequality of bargaining power of workers who 

have identical kinds of work. The workers whose bargaining power is greater due to the 

value of their works to society will be less preferable than those whose bargaining power 

20 



is weaker. Those who have greater power will not be hired unless those with weaker 

power are hired first. Therefore, bargaining power may be neither an advantage nor a 

disadvantage for the workers unless all those with weaker bargaining power are hired. 

Hutt concludes that the term "bargaining power" is inappropriate in the determination of 

labor's pay. Hutt (1975) makes the same argument. 

Chamberlain (1965) states that the pressure of immigration, movement of farm 

population, mechanization, and mass production techniques are some factors that weaken 

workers, bargaining power. Chamberlain discusses the bargaining issue in demand and 

supply framework. 

Blanchflower, Oswald, and Garret (1990) state that the classical competitive 

model of the labor market does not provide an adequate explanation of wage 

determination in the United Kingdom. They argue that wage determination is best seen 

as a kind of rent-sharing in which workers' bargaining power is influenced by conditions 

in the external labor market. They use British establishment data from 1984 to show that 

pay depends upon a blend of insider pressure (employer's financial performance, 

oligopolistic position, one-year employment change, union recognition, pre-entry closed 

shop, and post-entry closed shop) and outsider pressure (extemal wages and 

unemployment). The feasible "range" of wages appears typically to be between 8 and 22 

percent of pay. Estimates of the unemployment elasticity of the wage lie in a narrow 

band around-0.1. 

The estimation of bargaining powers as a function of exogenous variables is also 

carried out in a study by Svejnar (1986). The study idenfifies the threat point, fear of 

disagreement, and bargaining power as the main determinants of union wages. In 
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Svejnar's work, the given bargaining power can be estimated as a parameter or as a 

variable as a function of relevant exogenous variables. The exogenous variables that 

effect bargaining power are civilian unemployment rate, consumer price index, price and 

wage control dummies, and an industry specific dummy variable. Because of the small 

sample sizes, the coefficients on these variables are fixed across industries. 

Doiron (1992) extends Svejnar's work in the use of more extensive industry-

specific data, as well as in the use of bargaining theory in explaining the effect of 

exogenous variables on bargaining power. Doiron uses mput and output data in 

conjunction with negotiated wages and employment to estimate a fully specified 

bargaining model with four dependent variables. The negotiation is between a labor 

union - the International Woodworkers of America (IWA) - and representatives from the 

British Columbia wood products industry. In this work, bargaining powers are modeled 

as functions of exogenous variables believed to have influenced the parties' relative strike 

costs over time. These variables are industry variables (inventories and the capital 

utilization ratio), labor market variables (unemployment and variables that aher the 

natural rate of unemployment), and general economic variables (interest rate and a wage 

control dummy). 

Based on the British 1984 Workplace Industrial Relations Survey, Nickell and 

Kong (1992) state that wage increases are determined by "productivity plus inflation" and 

that these two variables are the basis for negotiations. They claim that increases in 

worker productivity within the firm are thought of as being a prime determinant of wage 

rises, irrespective of what is happening to pay elsewhere, suggesting that "insider" factors 

must play an important role in wage bargaining. Their importance is directly related to 
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both union power and the degree of monopoly in the product market. The state of the 

aggregate labor market is also important, and hysteresis effects arising from insider 

power are only significant in a small minority of sectors. Their theoretical bargaining 

framework indicates that wage outcome is a weight sum of wages that ensure the 

employment of the "insiders." The weight is found to be an increasing function of the 

power of the union. 

Pohjola (1996) uses the bargaining concept in a similar vein in a study about the 

flexible technology and wage bargaining. By introducing a shirking model of the 

efficiency wage theory, he argues that in a two-agent model of the firm worker's 

autonomy to choose his effort level unilaterally, combined with management's inability to 

monitor employee behavior, increases the worker's power capacity. 

Layard and Nickell (1994) theoretically and empirically analyze unemployment 

patterns in the OECD () countries in the post-war period. Their conclusions indicate that 

both levels of imemployment and the size of the unemployment response to shocks 

depend on the structure of the unemployment benefit system and the mechanism of wage 

determination. The persistence of unemployment depends on the benefit and wage 

determination systems, as well as on the degree of employment flexibility. Like many 

studies that treat bargaining power exogenously, Layard and Nickell do not give special 

attention to bargaining power considering it a given. In their empirical analyses, the 

bargaining power is considered as a variable; it has been measured by coverage of 

collective bargaining and benefit replacement ratio. 

With a given bargaining power, Sanfey (1993) develops a model and shows that 

even when the efficiency wage considerations are taken into account, firms may have no 
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incentive to pay wages higher than the competitive level. The total value of output may 

be increased if workers in the efficiency wage sector possess bargaining power. 

2.2.2. Endogenous Bargaining Power in the Literature 

Kiander (1991, 1994) investigates the endogenous factors that determine 

bargaining power of bargainers. He analyzes a bargaining situation where the union can 

threaten a strike if the firm does not accept its wage proposal. If the union does not 

accept the wage proposal of the firm, the firm can threaten a lockout. Calculating the 

possible losses due to the lockout and strikes, each of the parties knows whether it is 

optimal to accept the proposal or observe a strike. The endogenous relative power of the 

bargainer comes from the endurance of the parties to the duration of the strike, fixed 

costs, and profitability of the firm. The longer the duration of the strike the weaker the 

bargainer. But the problem with his analyses is that a strike never occurs, because of the 

perfect information assumption. If a strike never occurs, how can it be used as a threat? 

This problem was brought forward by Stahl (1994). Stahl states that the model is 

logically faulty. 

In a recent work. Levy (1998) attempts to endogenize bargaining power by 

arguing that union's bargaining power may be linked to membership fees. Membership 

fees affect the imion's density and cohesion and their member's commitment to the 

union's objectives and strategies. The effect of membership fees on the union's 

bargaining power is indirect. Levy states that "a rise in the membership fee is likely to 

reduce the breadth of solidarity within the relevant segment of the labor force as a larger 
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number of workers is deterred by the higher fee. The departure of the less committed 

members, however, provides an alternative source of power to the trade union..." (p. 

405). 

In his work, Svejnar (1982) endogenizes bargaining power by analyzing 

Germany's steel, iron, and coal mining industries where labor participates in 

management. He analyzes the impact of employee participation in management on 

bargaining power and wages. His results suggest that "parity codetermination" has had a 

positive effect on earnings in iron and steel but not in coal mining. He concludes that the 

increase in earnings in the steel and iron industries could be due to increased profitability 

- not bargaining power. 

Dalmazzo (1995) brings forward another element that endogenizes workers 

bargaining power. It has been suggested that increase in human capital increases 

bargaining power because workers with a human capital investment will have more 

"outside" options. Since increased human capital formation of workers increases 

workers' bargaining power, firms are likely to imder-invest in their employees' human 

capital formation. Majumdar and Saha (1998) discuss a similar issue in a duopoly 

framework with given the exogenous bargaining power of union. A new entrant finds it 

profitable if it offers appropriately high wages to the employees of the existing firms 

through savings on training. Under these circumstances, they show that, in a Coumot 

equilibrium, the union's bargaining power has a positive effect on the incumbent firm's 

output, but a negative effect on the industry output. A similar discussion can be seen in 

Levine (1987) for the US aviation market. 
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hi another work. Chamberlain and Kuhn (1965) argue that the bargaining power 

of each party is a function of the cost of meeting the other's terms relative to the costs of 

opposing the other party. In other words, bargaining power is determined by costs of 

agreement and costs of disagreement. Ferguson (1994) offers a theoretical argument that 

a cost-based conception of imion bargaining power, similar to Chamberlain and Kuhn's, 

is compafible with and operates within an effort-regulation (see Bowles, 1985; Shapiro 

and Sfiglitz, 1984)/contested exchange framework (see Bowles and Gintis, 1990). 

Ferguson locates such bargaining power in an effort-regulation wage setting environment 

influenced by fair wage models, as developed by Akerlof (1982) and Akerlof and Yellen 

(1990). In this case, union bargaining operates as a specific institutional manifestation of 

the principle of contested exchange. 

Manzini (1997) brings forward an interesting factor that affects the bargaining 

power. That is a commitment by one of the parties to damage the "pie" bargained over. 

Fernandez and Glazer (1991) and Haller and Holden (1990) worked on this subject 

before. In these studies, commitment to damage was in the form of imposing the 

bargaining costs on one's opponent. Dasgupta and Maskin (1989) argue that both parties 

have "destructive power" because they can actually destroy a part of the "pie" but that 

commitments play no role. Manzini constructs a framework in which the joint effect of 

commitment and destructive power is analyzed. It has been stated that destructive power 

increases the equilibrium payoff of the "harming player." Manzini shows that the 

harming player eventually gets the whole pie. 
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2.3. Theories of Wage Determination 

The theories of wage determination are categorized in many ways in the literature. 

These theories can be summarized into seven groups. 

2.3.1. The Marginal Productivity Theory 

The marginal productivity theory is one of the most fundamental theories in neo

classical economics, having been advanced as far back as the first half of the 19̂*" century. 

I. von Tunen and M. Longfield are knovm to be the first who worked on this theory. 

However, by the end of that century, J. B. Clark expounded the theory in a more 

complete and developed form. He proposed it as a statement of social justice and 

harmony. His principles have served as the basis for the modem doctrine of marginal 

productivity. Some of the very well-known representatives of this theory are P. 

Samuelson, J. Hicks, E. Chamberlain, P. Douglas, and Joan Robinson. In his 

revolutionary, book first published in 1932, Hicks (1963) presents the theory as a wage 

determination theory. 

As the subject of its analyses, the theory takes the special state (so called static-

state) of the economy in which there is perfect competition, no technological progress, 

and no uncertainty and risk. Under these assumptions, in terms of labor economics, this 

theory suggests that the amount of wages is determined by the production optimization 

process at a microeconomics level. It proposes that firms minimize the cost of 

production, thus equating physical marginal productivities of all factor inputs, ft relies on 

the relative prices to explain productivity. Therefore, the theory arises with a proposition 

that a more productive laborer receives a higher wage. 
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2.3.2. The Comparative Advantage (or Self-Selecfion )Theory 

Although the comparative advantage theory is common in intemational trade 

theory, it has been used in labor economics only since Roy (1951), and Champemowne, 

D. G. (1953). Unlike the marginal productivity theory, this theory assumes 

heterogeneous labor in terms of capability and the existence of various jobs requiring 

different skills and capability. The coexistence of these two situations, as studied by 

Champemowne, may yield a skewed distribution of wage payments. In other words, a 

smaller number of workers may receive a relatively high level of wages, while a larger 

number receive a relatively low level of wages. 

This issue has been investigated by numerous researchers. In their paper, 

Heckman and Sedlacek (1985), with a modified Roy's model, estimates the importance of 

aggregation bias in measured aggregate real wage rates and evaluate the contribution of 

self-selection to inequality in log wage rates. They found that self-selection reduces 

aggregate wage inequality by over 10 percent in US labor market. Teulings (1995) found 

consistent results with this theory for Netherlands economy. He states that wage 

differentials are due mainly to skill differentials in the left tail of the distribution and to 

differences between jobs in the right tail. 

2.3.3. Compensating Difference Theory 

This theory is based on unfavorable, undesirable, and unpleasant job 

characteristics. The fundamental reference for this theory is Book I of The Wealth of 

Nations. Although the theory goes back centuries, the statistical testing had to wait until 
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the technology for data collection and calculations had improved, ft was first modeled by 

Friedman and Kuznets (1954, chapters 3 and 4). Rosen (1986) extensively discusses this 

theory. Some jobs are physically hard to do, dangerous, dirty, noisy, or in extremely cold 

or hot surroundings. Since "this theory considers the case in which workers' tastes and 

satisfactions differ" (Tachibanaki, 1996, p. 17), few workers find these disagreeable 

working conditions attractive. Those who work in these negatively evaluated jobs are 

likely to be compensated with higher wages; otherwise, it may be difficuk for an 

employer to attract workers. Since tastes are different, a small wage differential usually 

suffices to attract a worker into the occupation. The price paid by an employer to induce 

workers to put up with conditions takes the form of a wage premium. This premium 

performs the useful function of allocating labor resources to productive, yet undesirable, 

tasks. As Rosen (1986) states, "the actual wage paid is therefore the sum of two 

conceptually distinct transactions, one for labor services and worker characteristics, and 

another for job attributes .... The observed distribution of wages clears both markets over 

all worker characteristics and job attributes.... The resulting market equilibrium 

associates a wage with each assignment" (p 643). 

McConnel and Brue (1995) and Rosen (1986) list types of the nonwage aspects of 

jobs that are thought to cause differing labor supply curves and compensating payments. 

There has been considerable research in this area of labor economics. 

2.3.3.1. Onerous Working Conditions: Risk of Job Injury or Death. Not 

surprisingly, the risk of being injured or dying on the job has a negative effect on the 

labor supply. The pace of work, probability of injury and death, and the unpleasantness 

of tasks are relevant elements of the labor supply function. The wage rate embodies 
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implicit prices determined by these job characteristics - prices that have been called 

compensating wage differentials. In neoclassic theory, it has been argued that the market 

will compensate workers in dangerous jobs with higher wages than they receive in safe 

jobs. Several assumptions are underlined (Leigh, 1989): (1) workers with similar skills 

will look for a job in the same labor market; (2) workers prefer higher wages than lower 

wages; (3) workers are risk averse; (4) firms offer varying combinations of wages and 

risk; (5) workers have mobility or exit options; (6) workers have enough information 

about which job is hazardous or safe; (7) workers are rational (for a discussion of these 

assumptions, see Leigh, 1989). Under these assumptions, the new wage rates will be 

determined by including the implicit part relevant to onerous working conditions. The 

relationship between the wage and these conditions has been the subject of many 

economic and psychological papers. The risks that generally have been considered in 

economic analyses are cigarette smoking, cancer, motor vehicle accidents (Jones-Lee, 

1976; Viscusi, Magat, and Huber, 1991; Miller and Guria, 1991), asteroid, work accident 

(Acton, 1973; Gerking, DeHaan, and Schulze, 1988), home accident, poisoning (Viscusi 

and Magat, 1987; Viscusi, Magat, and Huber, 1987; Viscusi, Magat, and Forrest, 1988), 

fire, aviation accident (Jones-Lee, 1976). Viscusi (1979) has estimated a five percent 

average-earnings premium for risk of injury or death in the American economy. Paul, 

Charles, and Keith (1997) find that the eamings of workers who face a greater risk of 

death are higher than those of workers who do not face this sort of risk by 2.8-4.8 

percentage in Australia. For an in-depth discussion on this topic see Viscusi (1993). 

Although empirical studies have proven the positive relationship between the risk 

of fatality and wage rates, Leigh (1989) argues that labor markets do not generate 
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compensating wages for dangerous jobs. He attacks both the neoclassical assumptions 

and the empirical studies. 

2.3.3.2. The Composition of Pay Packages: Vacations, Pensions, and Other Fringe 

Benefits. Compensation consists of wages or salary and benefits. Benefits take the form 

of retirement pensions, health insurance, paid vacations and holidays, and other similar 

benefits. Benefits vary greatly even among employers who hire similar workers and pay 

similar wage rates. Although the money wages paid to workers may be the same for 

employers, some employers pay benefits in addition to the wages. It is virtually a given 

that workers prefer jobs that pay benefits. To attract a certain quantity or quality of labor, 

employers who do not pay benefits or make benefit payments less than those of other 

employers' must compensate workers for the difference. Since employers regard "a 

dollar as a dollar," they are concemed about total compensation because it affects total 

production cost and profits. There are some reasons why an employer should spend a 

dollar on benefits rather than on wages. One of the most important reasons is that the 

money put into pensions and health services is not taxed (Woodbury and Huang, 1991). 

Other possibilities are that benefits may increase workers productivity and may attach 

workers to the firm, which reduces tumover costs. Such arguments state an inverse 

relationship between wage rate and cost of benefits to the employer. 

2.3.3.3. Job Location: Regional Wage Differences Associated with Climate, 

Crime, Pollution, and Crowding. Location is another source of wage differentials. 

Regions that are very hot or cold, have a high crime rate or pollution problem, are in rural 

areas, or are crowded may attract a smaller supply of workers in a specific occupation 

than the regions that do not have any of these problems. The preference of workers for 
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locational amenities over locational disamenities creates wage differentials. Such 

characteristics as crime rate, pollution, wind, or lack of sunshine may be viewed as 

disamenities by most workers. If the job is located in areas where disamenities are 

substantial, the employer is forced to pay premiums to attract the labor needed. 

Compensation due to the locational disamenities is only possible if relocation of the job 

not possible, however. A university or a mine, for example, cannot be relocated. 

Migration between areas cannot eliminate the need for wage differentials, since labor 

movement cannot affect regional characteristics. Gleen, Berger, and Hoehn (1988) show 

that on average, workers are willing to pay for living and working in less a polluted 

environment. He also states that locations with more sunshine and better visibility 

decrease average wage rates by neariy 7 percent and 1 percent, respectively. Humidity, 

windspeed, crime, and Superflind sites located in the county increase the average wage 

by neariy 7 percent, 14 percent, 6 percent, and 16 percent, respectively. 

In addition to those have already been explained, these theories deal, also, with 

job security, prospects of wage advancement; on-the-job training and school 

requirements; and extent of control over the work pace. 

2.3.4. Human Capital Theory 

The human capital theory is the most popular and influential wage or eamings 

determination theory. Although it has roots in Adam Smith's works, Gary Becker in the 

latter part of this century formed it in a more sophisticated way. Not only wages, but 

also other labor economics aspects such as employment and labor mobility are subject to 
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this theory. It shows that human capital, both formal education and job training, accounts 

for the greater part of wage differentials. Workers who receive more formal education 

are able to receive higher wages. 

There are two basic aspects of human capital theory: investment in human capital, 

and on-the-job training. 

2.3.4.1. Investment in Human Capital. An investment decision is basically based 

on the comparison of the current expenditures for the investment and the present value of 

the possible future eamings from it. A subject for investment can be a physical object, as 

well as a human being through formal education. By investing in human capital, it is 

anticipated that one's knowledge and skills and therefore future eamings will be 

enhanced. More schooling increases eamings because employers believe a person with 

more schooling is more productive and that employees with more education can be 

trained more easily (Thurow, 1975). Once investment in human capital is considered a 

tool for improving productivity, this tool serves as a sorting device, one that helps firms 

determine which workers will be more productive on the job. This direction in human 

capital theory called the signaling model was developed by Spence (1973) and mainly 

emphasizes the uncertain information employers have about potential employees. 

2.3.4.2. On-The-Job Training. Some marketable skills can be acquired through 

on-the-job training. Such training can be both formal and informal. Formal training 

consists of training programs and apprenticeship programs. However, on-the-job training 

is often highly informal. The informal training is derived mainly from daily activities 

such as observing skilled or experienced workers, conversation between workers, or 

temporary substitution for breaks. Therefore, it is difficult to detect and measure it. But 
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still, like formal education, it is subject to costs and benefits. A decision is needed to be 

made through present value and intemal rate of returns framework. 

2.3.5. Job-Matching Theory 

Job-matching theory was formally developed by Jovanovic (1979). The theory 

argues that there is a positive correlation between wages and tenure and a negative 

relation between wages and tumover. Since workers differ in their suitability to different 

firms, only those workers who are matched well with a job continue to be employed or to 

receive higher wages. If the worker and job not matched well, the worker will be 

unemployed (either voluntarily or involuntarily) or receive lower wages. Liu (1986) 

states that job matching arises as a result of incomplete information and heterogeneity in 

the labor market. It has been argued that a firm offers higher wages as tenure progresses, 

over or above the market wage. As can be noticed from these arguments, there is a 

similarity between job matching theory and human capital theory. However, Tachibanaki 

(1996) claims that job-matching theory is not counter doctrine to the human capital 

theory. He states that a wage growth path is likely to be positive for employees who stay 

with current employers, on the basis of human capital theory, such as a firm's specific 

human capital accumulation. On the other hand, Garen (1988) argues that job-matching 

theory emerged as an altemative to human capital theory on the basis of wage-tenure and 

wage- tumover relationships. 
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2.3.6. Wage Deferral and Effort-Incentive Theory (Agency Theory) 

This theory emerged due to the expensive feature of monitoring workers' 

performance. As Alchian and Demsetz (1972) argue, if the productivity of workers is 

independent of each other and the output of each worker is easily monitored, a piece rate 

system (payment per piece) induces an efficient level of effort by the worker. However, 

the output cannot be monitored easily if production process involves "team production." 

Then the worker's output cannot be used as a basis of rewards or payments. To avoid 

shirking, one policy that a firm can implement is to pay lower wages for a worker whose 

tenure is relatively short and a higher wage for a worker whose tenure is relatively long. 

In the case of a younger worker, some portion of his or her payments is deferred. For the 

deferred portion, a bond is issued (Lazear, 1979). The worker loses the value of bond if 

he or she is dismissed due to a violation of the terms of the contract. If the value of this 

loss is sufficiently high at each point in time, the worker will be deterred from shirking. 

Therefore, a worker will be paid less than his marginal product during his initial phases 

of the job, and more later on. 

2.3.7. Efficiency Wage Theory 

Firms may find it unprofitable to cut wages m the presence of involuntary 

unemployment. This is explained by the relationship between wages and productivity, 

which is a subject for the efficiency wage theory. According to this theory, labor 

productivity is a function of real wages paid by a firm. The theory proposes that the 

higher the wage level of an employer, the higher the effort level of his employee. It 
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implies that raising the wage level of workers enables them to increase productivity, 

because workers make a great effort to respond to high incentives provided by firm. 

Since the profit is involved, the firm may harm productivity by cutting wages. As Yellen 

(1984) states, the efficiency wage theory explains five labor market phenomenons. These 

are: 

• Involuntary unemployment, 

• Real wage rigidity, 

• Dual markets, 

• The existence of wage distribution for homogenous workers, 

• Discrimination among observationally distinct groups. 

Yellen discusses four microeconomic foundations for efficiency wage theory. 

These are the shirking models, labor tumover models, adverse selection models, and 

sociological models. 

2.3.8. Comparison of Wage Determination Theories 

The wage theories in the labor economics literature explain the wage 

determination process by referring to some characteristics of labor or the job in the labor 

market. The suitability of labor for the job, including ability, productivity, and labor's 

preferences are used as variables for these theories. The common aspect of these theories 

is that the firm serves as a nexus between the wage determined and the features of the 

market that affect the determination of wage. It is the firm that observes the environment 

in which it operates, the productivity and ability of the workers, and the need to train 
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recruits. Workers are assumed to be acceptors or followers. The firm offers wages, hires 

workers, and starts the bargaining processes if needed. The first step of the wage 

determination always comes from the firm. The central role of the firm between the 

determined wage and factors that affect that determination in the theories is not surprising 

since orthodox academic view postulates that the firm is managed in the sole interest of 

shareholders, and workers are recruited to serve as an instrument to achieve this goal 

(Aoki, 1986). In this research we will show that the firm can still achieve this goal even 

if the firm is not the first mover. 

The position of the firm in the theories mentioned above can be seen in the 

following diagrams. The diagrams represent the skeleton of the theories by showing the 

focal points of each. They do not show a full process of the theories. Figure 2.4 

represents job-matching, human capital, agency, and comparative advantage theories. 

The process of wage determination is based on marginal productivity theory in a 

microeconomics setting. 

The wage determination processes for these theories are the same. The process 

starts with a firm that observes productivity of homogenous or heterogeneous labor and 

ends with the maximized profit. The main difference between them is that the 

productivity of labor is a function of different characteristics of workers. Job-matching 

theory suggests that the workers are more productive if they are suitable for the jobs. 

Agency theory focuses on the monitoring of productivity in determining wages. Human 

capital theory states the importance of training and education on productivity, while the 

comparative advantage theory suggests that the payment should be different for different 

levels of productivity. 
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Figure 2.4. Job-matching, Human Capital, Agency, and Comparative Advantage Theories 
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Figure 2.5 represents the compensating wage theory. This theory takes 

productivity of labor as a given. It is assumed that workers' preferences are 

heterogeneous. The availability of labor is important for unpleasant working 

environments. Increasing output is the main concern of the firm. This is possible only by 

offering higher wages. 
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Figure 2.5. Compensating Wage Theory 
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The key elements of the efficiency wage theory are shown in Figure 2.6. As can 

be seen, the firm finds it profitable to offer higher wages. It states that higher wages 

increase productivity or at least prevent a decrease in productivity. 
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Figure 2.6. Efficiency Wage Theory 
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Unlike other theories, we assume that workers are the first movers after observing 

changes in profit. Figure 2.7 shows the focal points of the model that we develop and 

propose in the following section. 
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Figure 2.7. My Model 
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Assuming that a short rim is divided into periods, my analyses start with a case in 

which the firm makes not only positive profits but also makes higher profits than the 

previous period. Increases in profit can be a result of a change in price of firm's output 

due to the changes in the market, in output itself due to the changes in labor's productivity 

or market conditions, or in employment level of the firm. We assume that the capital is 

fixed in the short rim. Like the firm, workers also observe the changes in the profit level. 

If there is no reaction from the workers, there is no reason to believe that the firm may 

offer a share from the increased portion of the profit to the workers. One cannot expect 

that the firm intends to change wages by either decreasing or increasing them. Affecting 

the productivity level of labor by adjusting wages cannot concern the firm since the 

higher level of profit has already been achieved. With no reaction from the workers, all 

the residual gain will be transferred to the shareholders and the gain will be presented as a 

managerial success (Aoki, 1986). This transfer will be lessened if workers react to the 

increased profit on behalf of their self-interest by requesting an increase in their wages. 

The strength of their reaction will differ depending on the source of change in the level of 

profit. Because some sources of change are directly related to the workers themselves 

and cannot be ignored, while others that are indirectly affect workers, but still encourage 

them to request a new level of wage. The most severe reaction comes when the source of 

change is believed to be an increase in the productivity of workers. In other words, if the 

change in profit arises because of the increased productivity of labor, workers will 

request an increase in their wages. This request initiates a wage bargaining process. The 

process is exercised under the asymmetric information assumption by which workers 

have imperfect information while firms have perfect information. The asymmetric 
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information leads both workers and firms to define maximum and minimum acceptable 

wage increases. Workers determine their limits, or "cut-off points" as we say, by using 

historical information; at the same time, firms employ optimization processes to 

determine theirs. An agreement is possible if the cut-off points of the negotiating parties 

overlap. We will show that a strike occurs if those boundaries of both parties do not 

overlap. In case of an agreement, the outcome of the bargaining process is shaped by 

bargaining powers. 

Using various industries' data we will test the applicability of the derived models. 

As a first step, industries will be categorized by models' specifications, and then 

statistical analyses will be exercised. 
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CHAPTER m 

THE MODEL 

In every bargaining activity, negotiations between at least two parties concern a 

transaction or the future value of a subject. The subject can be wage or employment in 

labor economics, a physical object in most cases, or anything negotiable in general. The 

primary subject in labor-related bargaining theories is wage. It is uncommon to witness 

negotiations whose primary subject is employment only. A negotiation on employment 

is almost always accompanied by wage negotiations (Farber, 1986). Bacharach and 

Lawler (1981) and Leap (1995) list bargaining theories whose subjects are both 

employment and wage and wage only. Bargaining only on wage models has been known 

as "right to manage models," after Nickell and Andrews (1983). In these models, it is 

assumed that, if employment is not an element of the bargaining process, firms 

unilaterally decide on employment level after a new wage level has been settled upon. 

As the subject for this study, we develop a wage determination model in which firms, for 

profit maximization purposes, adjust the employment level after bargaining concludes. 

3.1. Asymmetric Information 

Regardless of the subject, both parties involved in the bargaining processes must 

have at least some level of information about the expected future value of the subject 

under discussion. The level of information is directly related to the ability to acquire 

information. Time, technology, economic power, experience, knowledge, and so on, 

form this ability. Since the aforementioned abilities are not the same for negotiating 
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parties, in imperfectly competitive markets, the level of information does not necessarily 

have to be equal for both parties. As discussed by Reyniers (1998), it is frequently 

assumed that firms have an information advantage in wage bargaining models. This 

advantage enables them to know the value of their workers, while workers are relatively 

ignorant of their ovm value. Even though workers have a disadvantage of time, 

technology, money, experience, or knowledge to accesses and assess all of the related 

information, it is possible for them to learn about their own value (or productivity) in a 

dynamic model. However, the agreed value is not subjective oriented but a reflection in a 

mirror. That mirror is basically (perhaps the only) the change in the profit level of the 

firms over time. If that is the case, unlike the firms, which have all the past, ongoing, and 

projected future information, workers' information is based on the past as well as 

relatively limited current information. The limited current information is due to the 

limited access to the firm's unpublicized information, even it is related to the workers 

themselves. Advanced information technology is a source for firms to capture new 

information about technique, efficiency, and the quality of their work force. If only firms 

capture the new information, as Zuboff (1988, pp. 285-361) points out, the balance of 

power in the workplace can be altered. One can conclude that firms know workers better 

than workers know themselves, especially if productivity is the case. Since workers 

determine their ovm value by observing changes in profit over time, uneven changes 

between wage and profit initiates a wage bargaining process. 

The perfect information assumption is one of the basic elements of most 

bargaining theories. Nash (1950, 1953), Hicks (1963), and Zeuthen (1930) assume 

perfect information, while Chamberiain (1951, 1955), and Pen (1959) reject this 
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assumption. Whether they assume perfect information or not, the common characteristic 

of all these bargaining theories is that what is assumed for one side of negotiating parties 

is also assumed for the other side. However, considering their difficulty acquiring 

information, workers are almost always at a disadvantage. This disadvantage may lead 

them to make mistakes in their decisions. 

Among all the sources of information, the dominant one for workers is 

"experience." Active participation in events and activities leads to the accumulation of 

knowledge; however, also, it constitutes path-dependent information. Even so, experience 

aids their judgement for making better decisions and guides them in dealing with the 

future. Since experience is their history, they look to the past for a light on the fiiture. 

Due to this issue, the "imperfect information assumption" for workers is inevitable. If, in 

the near past, firms have achieved positive profit, or workers have observed incremental 

per-period profit, then workers expect the same profit behavior for the near future without 

considering all other possible future factors that may alter the future likelihood of profit. 

If that is the case, workers insist on an increase in their real wages, since a change in 

profit level is their most reliable experience as a source used to judge their own value. 

On the other hand, the firms' source of informafion is not limited to experience. Their 

ability to acquire information is not even comparable with the ability of workers. It is not 

unrealistic to believe that firms have any known technique for the best prediction or 

forecast. The informational advantage makes firms better and wiser decision makers. 

Therefore, for our analyses we will assume that firms have "perfect information" at any 

stage of the negotiations. 
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3.2. Defining the "Cut-off Point" Concept 

Before negotiatmg on wages, the first step that firms and workers take is to define 

a maximum cut-off point for an acceptable wage level. The cut-off point is the wage 

level above which firms incur profit loss. Although both parties have this common 

intention, the cut-off points for the workers and firms will not be the same due to 

asymmetric information. Both firms and workers need a cut-off point because firms do 

not want their profits to fall below a perceived level and workers do not want to force the 

firms to make a negative profit. 

Workers and firms have different motivations for the necessity of cut-off points. 

The motivation for the workers is to keep their jobs after new wage level is settled. They 

are aware of the fact that the firms may adjust the employment level to maximize profit. 

Workers intend to make sure that, even after the new level of wages is determined, the 

firm is still making a profit, and otherwise they may lose their jobs. The criteria they use, 

which they think is the same criteria used by firms, are limited by their lack of 

information. That information is mainly the past and the current profit levels. They 

cannot have all the residual profit to decrease the current profit under the previous 

period's profit level. 

Unsurprisingly, firms have a different motivation from workers. A profit-making 

firm is managed for the sole purpose of pleasing a body of shareholders. The purpose of 

the shareholders is to accrue the residual income of the firm in a certain period. Fimis 

must therefore maximize the residual gain. This means that firms, unlike workers, 

compare future and current profit levels. Since any residual profit is considered a 

success, management intends to make a higher profit by the end of the next period. A 
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wage level that causes lower profit in the next period is not an acceptable wage level by 

the firms. These considerations make it possible to treat cut-off points as constraints in 

the wage determination process in our model. Since the motivations are different and 

information is asymmetric, the cut-off points^ for both workers and firms will be 

different. However, by assumption, firms know about this difference but workers do not. 

As has already been pomted out, the common aspect of the derivations of the cut

off points by both workers and firms is to determine a minimum profit level for the firms. 

In other words, the minimum profit level is considered by both the firms and workers as 

another constraint in wage level determination. Reyniers (1998) focuses on the 

importance of the cut-off value, while Farber (1986) and Aoki (1986) discuss the 

minimum profit level constraint. As Farber discusses, unions or negotiating parties 

cannot force a firm to make negative profit or a profit under a minimum level. In the 

process of developing our model, we combine both of these concepts and consider the 

minimum profit constraint as a starting step for the cut-off point derivation. 

The minimum profit levels for workers and firms will be clarified by Figure 3.1. 

Before we discuss the graph, a word for the contracts and their timing (duration) is 

crucial. 

^ Similar concepts such as "contract zone" and "limit" are used in most labor 
economics literature instead of "cut-off point" concept. The only difference between 
those terms and the term we use is that we use profit to determine the maximum 
acceptable level for wages while most bargaining theories only assume that such a 
concept exists without deriving a deterministic value for it (see Bacharach and Lawler, 
1981, and Leap, 1995). 
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3.3. Contract Duration 

Let t stands for current time, while t+1 and t-l denote the next and previous 

periods, respectively. The current time refers to the expiration of the old contract, as well 

as the time when a new contract starts. Figure 3.1 shows the time frame for the old and 

new contracts. Even though the figure represents two time periods for simplicity, it can 

easily be extended to more time periods. 

t-l Old Contract t New Contract t+1 
^ • • -

Figure 3.1. Duration of Contracts 

The necessary assumption for the timing of the contract is that there is no time 

interval between the old and new contracts. Negotiations take place while the old 

contract is effective. As soon as a new contract is signed, it is effective as of the 

expiration date of the old one. These assumptions make it possible to invoke Nash's 

bargaining solution for the model we develop in the following sections. 

3.4. Deriving cut off points and their interpretations 

We start our analyses with a profit-maximizing firm that has a simple profit 

function of the form 

7i(L) = P Y(L)- W L, 

where n is profit, P is the output price determined by market conditions and assumed to 

be given, Y(L) refers to output that is a function of the only input labor, W is wage, and L 
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stands for labor or employment level. We assume that the capital is fixed in the short run 

and labor is heterogeneous. Profit is the difference between revenue and the labor's cost. 

In a microeconomics setting, a "marginal productivity" approach suggests that a profit-

maximizing firm determines its employment level at the point where P Y'(L) = W, 

assuming that Y(L) exhibits Y'(L) > 0, Y"(L) < 0, Y(0) = 0, and differentiable. When the 

value of the marginal product of labor is equal to its per unit cost, the firm stops hiring 

labor. Even though this approach is used in wage determination models, as Rothschild 

(1993, p.83) discusses, in a microeconomic setting it represents not a wage theory but 

rather an employment theory after the wages have been fixed. For a given wage and 

price level, the firm adjusts its employment level to achieve maximum profit level. The 

firm performs optimization analyses after wage negotiations have been settled. The firm 

then unilaterally decides on the optimal labor level to maximize its profit level. The 

optimization process is assumed to be information owned by the firm only. We 

characterize the bargaining outcome by invoking the "right-to-manage" framework of 

Nickell and Andrews (1983). In this model, bargaining is about wages only. 

There are two most important issues related to the static analyses of marginal 

productivity at this point. First of all, we should be aware of the fact that if there is no 

positive profit, we assume that there is no wage negotiation at all. The initiation of wage 

determination bargaining is possible only if workers observe an increase in a firm's profit 

level. Therefore, these considerations inevitability make our model a short-run model. 

Secondly, the firm decides t+l period's employment level at time t during negotiations 

and makes the employment adjustments after the negotiations are completed. This issue 

has been discussed m a similar fashion in the literature. Moene (1988) and Holden 
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(1989) argue that the firm decides on the employment level before negotiations start. 

And Manning (1993) assumes that the firm chooses time t employment at time t during 

negotiations. However, in the usual wage-bargaining literature, it is assumed that the 

firm decides on employment level after wages are determined, which leads to a labor 

demand curve in a static model. We consider employment determination and 

employment adjustment as a two separate processes. Firms first decide on the level of 

employment that is necessary for a certain level of profit and initiate the adjustment of 

employment, which we believe takes time. Every adjustment of employment effects the 

level of profit at the time of adjustment. Following Rothschild's (1993) interpretation and 

Manning's (1993) technique, our model works as follows: At the beginning of bargaining 

process, workers make a wage offer of Wt. Firm treats this offer as if it has accepted it 

without revealing its decision to the workers. The firm then uses this new wage offer and 

next period's price level (knovm to the firm by assumption) to make a decision about 

employment level at time t+1, since their concern is the profit level at the end of time 

t+1. If, with the new wage level, the firm believes that it is going to achieve an 

acceptable profit level, then the firm may reject or accept the offer depending on the 

bargaining table's conditions (i.e., bargaining power). If, with the proposed wage, it is 

not possible to make a desired or acceptable profit level, the firm definitely rejects the 

offer and makes a counter offer. If workers stick with their previous offer, a strike 

occurs. 

However, if the proposed wage by workers leads the firm to achieve an acceptable 

profit, the firm, as we have said, may accept or reject the workers' offer depending on 

bargaining horizon. If firms want to define their maximum acceptable wage level, they 
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do not have to wait for an offer from the workers. They may presume a schedule of 

offers from the workers and, by using that schedule, they can go to the bargaining table 

with a maximum wage level already in mind. Whether firms have wage schedules or 

wait for the offer, in both cases the decision for the maximum acceptable wage level is 

the same. 

The information that workers have is the previous and current periods' profit 

levels. As it has been discussed, the difference between both periods' profit levels is the 

main force that initiates a bargaining process for the determination of a new wage level. 

In Figure 3.2, negotiation on wages takes place at the end of every period but not before. 

Since starting with any period does not make any difference, we take current time r as a 

starting point for our discussions. At time t, before negotiating on wage, the profit level 

is 

7cS = PtYt(Lt)-Wt.iLt. 

This profit level corresponds to point C in Figure 3.2. Wt-i is determined in t-l, 

and has not been changed during previous periods due to the contract. However, P, Y, 

and L have changed over time. Workers compare this profit level to the previous level, 

which is represented by B on the graph. That is 

Ai=Pt-iYt. i(LM)-Wt-, Lt-i. 

Notice that the wage level, Wt-i, is the same in both profit functions. The 

difference in profit levels comes from changes in price, output, or employment. If 

7t^r7t\i > 0, or if point C is higher than point B on the graph, then workers request a new 

wage level. However, this request is not arbitrary. As we already mentioned, workers 

cannot force the firm to decrease its profit under a minimum level nor to transfer all the 

52 



residual profit to themselves. Thus, they form a constraint that they think is the same 

constraint formed by the firm. That is 

D B 
TT t > TT t-l 

or 

PtYt-WtLt>Pt- iYt . i -Wt- iLt . i . 

In other words, workers want to make sure that point D on the graph is higher 

than or equal to point B. 

On the other hand, shareholders view an increase in profit as a success. This 

consideration forces management to make profit always higher in each consecutive 

period. Hence, since firms know changes in P, Y, and L in the next period by 

assumption, they can not accept any wage level that does not satisfy 

E C 
7t t+1 > 71 t 

or 

Pt+iYt+i-WtLt+i >PtYt-Wt- iLt . 

In other words, firms want to make sure that point E in Figure 3.2 is higher than or equal 

to point C. Note that it may not be possible for firms to make higher profits in the next 

period at all. Since workers are not aware of this due to lack of information, firms may 

not accept any changes in wages that favor workers. This case may result in a strike, as 

we discuss later. 

Notice that an agreement on a new wage from Wt-i to Wt at time /, decreases the 

profit level from C to D. As our model suggests in the following section, given these 

constraints, both parties' bargaining powers determine the new wage level, Wt. Once a 
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new contract is established at time t, it expires at time t+1. The wage determination 

process, afterwards, continues in the same manner. 

Profit 

Profit at A 
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a t E 

a t G 

t-l t 

P , - i Y , . , - W , . 2 L , . , 
P , Y , - W . . , L . 
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Pt+2 Yt+2 - W t+2 L t+2 

Figure 3.2. Profit Curve 

At the beginning of the bargaining process, firms and workers have the following 

constraint setups: 

For workers 

D B 

n t> n t-l, 
3.1 

where 

Ti'̂ t = Pt Yt - Wt Lt, profit at time t (current profit level after negotiation) 
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n t-l = Pt-i Yt-i - Wt-i Lt-i, profit at time t-l (previous profit level). 

For firms 

TcVi > 7tS, 3.2 

where 

7t t+1 = Pt+1 Yt+i - Wt Lt+1, profit at time t+1 (expectedprofit level) 

TT t = Pt Yt - Wt-i Lt, profit at time t (current profit level before 

negotiation). 

From constraint 3.1 and 3.2, we can derive the following cut-off points for firms 

and for workers (see Appendix A for derivations). 

For workers: 

CO < Q ^ p ^ + Q ^ ^ ^ + e^ 3.3' 

or 

CO < Z ^ 3.3 

W . - W . 
where Z^ stands for the right hand side of inequality 3.3', w for workers, co = t " t - l 

W 
* * t - i 

P Y P - P 
change in wage, Q^ = —-——, current revenue-cost ratio, /7^ = — —, change in 

W,,L, P,, 

Y -Y 
output prices, ^ ^ = — —, the percentage of change of output in total output at time t. 

and 9^ = —^ , the percentage of change of labor in total labor at time /. 

For firms: 
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CO < Q^^+Q^^^+e^ 3.4' 

or 

CO < Z ' , 3.4 

where Z stands for the right hand side of inequality (3.4'), f for firms, co = —^ 
W . - W , t-l 

W t-l 

P.Y,, f P 1 - P 
, expected revenue-cost ratio, p = -^ , change in 

change in wage, Q = —i— ±̂1— «v«o^+^^ ^^,,^«„^ ^̂ o+ ̂ ^+;̂  J - t+i t 
W,,L,„ 

f Y - Y 
output prices, ^ = —^ '-, the percentage of change of output in total output at time 

t+1 

t+1, a n d e ^ = i ^ i - ^ ^ the percentage of change of labor in total labor at time t+1. 
't+1 

The interpretation of constraints 3.3 and 3.4 is straightforward, co is the same for 

both parties implying that the agreed-upon wage level will be the same on the line, for 

example, between B and C, or D and E, and so on, on the profit curve. Also, the 

similarity implies that new wage is something that satisfies both bargaining sides' 

constraints. In the presence of increasing profit levels, the residual portion can be 

captured with the presence of/?, ^ , and 6. Hence, any value greater than zero for the 

right-hand side of both workers' and firms' cut-off points (Z hereafter) indicates an 

increase in profit levels. Firms cannot offer or accept any change in wage level higher 

than Ẑ , while workers cannot offer a change in wages higher than Z^, because for firms 

if 

w<Z 

w = Z' then -- 7^1+1='^t 

^ t + l ^ ^ t j 
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and for the workers 

if 

w<Z^ 

>v = Z^ 

w>Z^ 

then 
^i^T^iA 

71. = 7 1 t-l 

L ^ t ^ ^ t - i J 

If firms accept a change in wage level higher than Z, they may encounter a loss 

or give up all of their achieved profit levels to workers. These considerations make it 

seem reasonable to guess that the maximum change in wage level is determined by Z or 

the three terms in Z. The interpretation of these three terms in the right-hand side of the 

inequalities 3.3 and 3.4 for workers and firms is distinguished from each other due to the 

informational differences. The profit levels compared by workers are those levels known 

by both parties. However, firms create forecast for possible future profit levels. 

3.4.1. Workers' interpretation 

If Q^ is equal to 1, i.e., Q^ = 
P,Y, t - l -̂  t _ 

W,,L, 
= 1, then there is no real change in profit 

level between two periods. In this case, workers do not intend to request an increase in 

their wage level. However, in the case of Q^ >1, there is an increase in profit level, so 

workers request a change in wages. If firms encounter a loss, then Q^ < 1; workers 

usually will not negotiate for higher wages. Since firms do not offer to negotiate for 

higher wages unless requested to by workers, negotiation on wages can be possible only 

if Q^>1. 

As the profit function implies, the change in profit level between periods can be 

due to changes in prices, output, and labor. The source of the change can be captured by 
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any nonzero value of p ^ ^ ' ' , and e"". If the values ofp"^, "i"^, and G"" are equal to zero, 

then the change in wages (co) cannot be higher than zero. 

The first term, Q^p ,̂ shows the possible maximum change in wages due to the 

change in output prices. We assume that prices are determined exogenously by market 

conditions. Notice that Q^ is not affected by the changes in prices contemporaneously. 

Therefore, the maximum change in wage due to price will not be higher than the change 

in price during the previous period. If the workers are aware of the fact that the change in 

profit is only a consequence of the change in price, they do not insist on a real wage 

increase. As we will discuss shortly, if the firm's output is not an important good in the 

worker's consumption basket, the change in the price of output will not be a momentous 

element of the bargaining process. 

The second term, Q^^^, is the reason why workers request a real wage increase. 

The rationale is simple: If output changes, both Q^ and ^ ^ change, and hence profit 

changes, ceteris paribus. Since labor is the only input, an increase in profit level due to 

the changes in output will be viewed as an increase in workers' productivity. Whether the 

price changes or not, a perceived productivity increase is the sole reason to initiate 

negotiations for a new wage determination. Therefore, in the case of prices, workers 

monitor only an increase in profit, while in the case of output, both increases in profit and 

productivity are considered. 

The last term, 0"̂ , indicates that change in employment has a weight on wage 

levels, but is not contemporaneous. Once wages are determined, firms adjust the 

employment level accordingly during the new period for the sake of profit maximization. 
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At previous points in this work it has been noted that firms unilaterally decide on 

employment level with any given new wage level. Workers are aware of this fact not in a 

sense of optimization, but in a sense of algebraic calculation. Reducing the number of 

employees, for example, decreases the cost of labor in the profit function, which simply 

increases profit. Note that increases in profit after decreases in labor are possible only if 

labor productivity simultaneously increases. After labor adjustment, if the total output 

level does not change but output per labor changes, workers may not observe increasing 

productivity. 0^ in the cut-off point states that the change in wage due to the change in 

labor cannot be higher than the cost savings that accrue from reducing labor. That is the 

reason why workers intend to believe that, as long as firms are having residual profit even 

after the new wages are settled, the employment level will not be affected. Nonetheless, 

as it has been pointed out, due to the asymmetric information, workers usually cannot 

anticipate that the labor level may change. 

3.4.2. Firms' Interpretation 

Firms have a different interpretation for Q. For workers Q^ is already knovm, so 

for firms Q*̂  is an expected value. Any wage offer is feasible for firms, as long as Q >1; 

otherwise, in the next period, firms may encounter a loss. This issue is important when 

we discuss strikes later on. 

The firms' interpretations of 0̂ , Q^^^, and Q^"^ terms are the same as workers'. 

The difference between the two is that workers look back while firms look forward. 
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Possible savings through employee adjustment as well as through increases in price and 

output bound an acceptable wage. 

Even though firms interpret Ẑ  as workers interpret Z"̂ , firms have an 

informational advantage to use both Ẑ  and Z"̂  for their decisions. The new wage level 

will possibly be lower, using the lowest cut-off point rather than the highest cut-off point. 

If Z > Z^, they use Z^ for their decisions because, in this case, the workers' maximum 

wage "limit" is lower than what firms have. Using the same arguments, if Z^< Z^, firms 

use Z . If they are the same, firms can use either one. Instead of using Z only, firms use 

minjZ^, Z^} for their decisions. 

3.5. Bargaining Power 

Having constructed the boundaries for the minimum and maximum changes in 

wage, a question arises that refers to the determination of exact wage level. The 

assumption about information held by both parties implies that firms are aware of both 

their and workers' cut-off points. Since they know other party's maximum wage request, 

firms never set their maximum value higher than workers' value. On the other hand, 

workers do not have any information about the possible maximum wage offers that can 

be made by the firm. They think that a firm's cut-off point is the same as theirs. 

Since firms cannot set their maximum change in wage offer higher than the 

workers' maximum request, their problem is: 

max(co - Ẑ ) 

where 
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ZJ = 
Z ' , i f Z ' < Z " 

Z", i fZ"<Z ' 

By maximizing the difference, firms can keep as much of the increased portion of 

profit as possible. It is also clear that workers want to maximize the left-hand side of the 

their cut-off point, co - the change in wage level. Therefore, the only practicable way of 

answering the question "how can we determine the exact wage?" is to bring forward the 

concept of "bargaining power." 

Assume that ŷ  is the relative measure of the bargaining power of both parties. In 

the literature, p is usually treated as given. The main reasons behind this treatment can 

be either for simplicity of mathematical procedure or lack of support from the literature 

with regard to determinants of bargaining power. As Sap (1993) states, the investigation 

of the determinants of bargaining power is done in an arbitrary and ad hoc fashion. The 

arbitrariness can clearly and easily be seen by looking at not only the determinants of the 

bargaining power but by looking at the limits set for bargaining power. One group of 

researchers set the limit for p between zero and one (see for example, Svejnar, 1982, and 

Holmlund, 1990); some others normalize the bargaining power of the parties to sum to 

one (see for example Doiron, 1992, and Bulkley and Myles, 1997). Both groups of 

researchers do not give a satisfactory explanation why bargaining power is limited with 

positive values or why it may take negative values when it normalized to sum to one. 

Svejnar (1986), Sap (1993), Burkitt (1980), Mishel (1986), and Kiander (1991) are 

among those few researchers attempting to investigate the determinants of the bargaining 

power. However, none of the attempts (that we know) to identify the determinants of the 

bargaining power provides an explanation for the possibility of negative p. 
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We have assumed that workers initiate the bargaining process if there is an 

increase in profit level of the firm. The increased portion of the profit is the total "pie" 

that workers want to bargain over. If the bargaining power of both sides are determined 

exogenously, or considered as given, then it is reasonable to assume that the bargaining 

powers of both parties lay between zero and one. Because any of the bargainers can 

either have a portion of the "pie" or none at all. If any of the bargainers does not have 

bargaining power, the opponent can get all the pie, and, thus, there is no bargaining in the 

first place. If there is a bargaining, then the assumption of 0 < p < 1 is inevitable. 

Therefore, normalizing both parties' power to sum to one is explicitly restricted with 

positive values for the power. However, the assumption about the limit of the power is 

not the case when the bargaining power is not taken as given. 

If bargaining power is determined endogenously, the number of bargaining power 

parameters can be as many as the number of determining factors; each one of those 

factors creates its ovm pie (if any) to bargain over. The reason for having different 

bargaining power for each determining factor is that each factor is different both in its 

effect and its effect on both workers and firms. Some of those factors encourage workers 

to ask for a share of the pie, while some factors discourage the workers so that they step 

back. If the factor has an encouraging effect on workers, they initiate a bargaining 

process to increase their wage level. If at the same time firms have the ability to resist 

and succeed, then both parties have positive bargaining power, since both sides can have 

a share of the pie. If both parties have a share of the pie, then based on their bargaining 

power workers have increased their wages and firms have kept the residual profit as 
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much as they can. Any factor that increases the profit level of the firm encourages 

workers, such as price level. 

If the factor has an encouraging effect on the firm, then firms intend to decrease 

the wage level. In this case, the factor has a discouraging effect on workers. Then 

workers do not have any ability to increase their wages, but must use their energy to 

prevent a decrease in their wages. For example, if a firm was taking a loss, it would be 

necessary to decrease the employment level to decrease the cost side of the profit 

function. However, if somehow that is not possible, then the firm tries to decrease the 

wage level. If the firm succeeds, then we can say that the firm has a superior power 

while at the same time workers have a negative power. For example, if the negative 

power of the workers is 30 percent, it means that the firm has the power to cover 30 

percent cost of the increased employment by lowering wages, and workers have some 

power to prevent themselves from covering all the cost of increased employment. 

However, if the negotiation is on wages only, the reverse is not possible. In other words, 

workers can not have a superior power and firms can not have a negative power if the 

negotiations are about wages only. The superior power of workers would mean having 

all the pie related to the encouraging factor (i.e., residual profit) plus some other share 

from the firm, which is impossible. Therefore, if we sum bargaining powers to one, and 

if workers have negative power, the other side has a power greater than one. We 

conclude that workers can never have bargaining power greater than one and firms can 

never have negative power. 

As we have already mentioned, with endogenous bargaining power there may be 

more than one bargaining power for both firms and workers. Workers may have negative 
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power due to one factor, but may have positive power due to another factor at the same 

time. An increase in output price may encourage workers to ask for higher wages, 

however an increase in employment level may encourage the firm to decrease wage 

levels. The overall effect of these changes on wages depends on the level of powers and 

magnitude of changes. 

Table 3.1 summarizes everything we have said so far about bargaining power and 

related assumptions. Pw and Pf refer to workers' and firms' bargaining power, 

respectively. 

Table 3.1. Bargaining Power Assumptions and Restrictions 

Workers' 
Bargaining 

Power 

1 
(Positive Power) 

0 
(Positive Power) 

-0.5 
(Negative Power) 

-1 
(Negative Power) 

Firms' 
Bargaining 

Power 

0 
(Positive Power) 

1 
(Positive Power) 

1.5 
(Superior Power) 

2 
(Superior Power) 

Assumptions and Restrictions 

Assumption: 
Exogenous 

Bargaining Power 
Restrictions: 

P w + P f = l 
o< p <1 

Change in Wage: 
1) may increase 
2) may not change 

Assumption: 
Endogenous 

Bargaining Power 
Restrictions: 

P w + P f = l 
P w < 1 
P f > 0 

Change in Wage: 
1) may increase 
2) may decrease 
3) may not change 
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As we have discussed, workers have different impressions of the changes in profit 

level as a whole than as the changes are induced to each of those three terms in profit 

function. The change m profit is the only important phenomena when only price 

changes. The workers reaction will be different if they observe both changes in profit 

and their productivity due to changes in output level. They will insist on an increase in 

wage more if they observe an increase in output rather than an increase in prices. The 

first reason is that they think that they will not harm the firm much as long as they stay on 

the boundaries discussed above or if the constraint (3) is satisfied. They just cannot 

accept that the firm is getting everything, when that "everything" is directly related to 

their effort. This consideration shapes their threat during negotiations. The threat takes 

the form of shirking as used by efficiency wage theorists as a microfoundation of 

efficiency wage theory (Yellen, 1984). If workers do not get what they think they 

deserve, they may slow down the production process. The second reason is that they 

consume everything, therefore they care about the general price level, but the firms care 

only about their output's price. The "workers' insist" depends on the relative importance 

of the firm's good in their consumption basket as well as on the possible increase in profit 

level. The second reason does not have a strong effect on workers as much as the first 

one does, since the change in firm's price has nothing to do with workers' effort. These 

"insistences" shape the powers that we call endogenous bargaining powers. The power 

is also related to the number of employees. Even though there is a negative relationship 

between an increase in employment level and wage level, the workers' power increases if 

their number is small enough that their importance increases. 
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Therefore, the endogeniety of bargaining power comes from the changes in 

variables of the model and the encouragement created by those changes. In reaching an 

agreement, bargainers act as if they are maximizing the weighted geometric average of 

model parameters. The weights represent their bargaining powers. However, bargaining 

power may be considered a function of other factors such as bargaining tactics, 

leadership, workers' militancy, cohesion, intra-organizational politics as discussed by 

Mishel (1986), or the market factors. But as we will see, the endogenous settings 

determine the bounds within which these behavioral and exogenous economic factors 

have their impact. As a subject for the following analyses, we will first assume 

exogenous and then endogenous bargaining power. 

3.5.1. Exogenous bargaining power 

We first assume that bargaining power is determined by market conditions. It is 

independent of the changes in variables of the model. Under these circumstances, 

following Svejnar (1986), the wage bargaining acts to maximize 

max[co-Z-']̂ -P [of 3.5 

which is an asymmetric Nash bargaining model, where ŷ  is the bargaining power and 

' J _ 
z^ifz'<z" 
Z", i fZ"<Z ' 

The workers' and firms' bargaining powers are normalized to sum to one and 0 < p < I. 

If /? = /, workers have all the bargaining power, or if ŷ  = 0, managers hold all the 

power. In the case of workers holding all the power, we have a monopoly union case in 
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which employees will receive the increased portion of profit through the new wage level. 

Otherwise, if managers hold all the power, workers will not receive any of the profit 

increase. Taking the logs of the 3.5 and differentiating with respect to co generates the 

following wage equation 3.6 (see Appendix B for derivation): 

CO = P [ m i n { Q V ^ + n ^ 4 ^ ^ + 0 \ Q^p^-f 0 ^ 4 ^ ^ +0^}] 3.6 

or 

CO = p [ZJ]. 3.6' 

If workers have all the bargaining power (p = 1) than co = Z '̂ , which indicates 

that workers may receive all the extra profit made by the firm, i.e., 7it= TT -̂I. If the firm 

has all the power (P = 0) then co = 0, which means that the maximum attainable 

difference between co and min{Z , Z ^}is achieved. The equation 3.6 suggests that even 

though there is a bargaining process, the process is still under the effect of the market 

forces through bargaining power. 

3.5.2. Endogenous bargaining power 

As it has already been noted several times, the reaction of workers to the changes 

in prices, output, and employment level is not the same. Regardless of their magnitude, 

these three variables have a direct effect on the level of profit. For firms, favorable 

changes in any of those variables are desired. As long as these variables change 

favorably, their importance to firms is similar. However, that is not the case for the 

workers. Workers are human beings who are under pressure from social and economic 

forces. There are times, due to the social and economic environment, when an increase in 
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their income may be a necessity. Because of the fear of losing their jobs, they are 

reluctant to practice a request that leads to an increase in their income. This request 

cannot be experienced unless they are encouraged. Unions are the external source of this 

type of encouragement, but workers never succeed unless the source is intemal as well 

(Mishel, 1986). Increasing profit is an intemal source of encouragement, but by itself is 

not enough if the increase in the firm's income is not directly related to the workers in one 

way or another. Favorable changes for firm (such as changes in price, output, and 

employment) are intemal sources of encouragement for workers to request higher wages. 

However, there are times that prices and output decrease because of market conditions. 

These types of unfavorable changes may encourage firms to decrease wages, which 

definitely has a negative effect on the motivation of the workers. Therefore the act of 

request of higher wages by workers is taken cautiously. 

The first source of intemal motivation factor is output price. Changes in price are 

not directly related to the workers, because they are the result of market forces, and are 

determined exogenously. If the output of the firm is not an important good in the 

workers' consumption basket, price has an encouraging effect on workers not because of 

the change in itself, but because of the change in profit. 

On the other hand, a change in output is considered to be directly related to 

workers' effort. It is the most encouraging intemal factor for a new wage settlement. It is 

neither morally nor economically v^ong to ask for an increase in wages parallel to the 

increasing productivity. If that increase is not achieved, disappointed workers may end 

punishing the form by slowing down their efforts. The consequences of a slow down 

may be more severe than a sacrifice from increasing wages (Yellen, 1984). Unlike 
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changes in price, when output increases, workers observe both changes in profit and their 

productivity. Both of these factors encourage workers. 

The third factor is the employment level. Among all the features of labor (being 

human, being social, having intelligence, and so on), the most important one in the course 

of wage determination is the cost factor for the firm. In the profit function, the cost side 

consists of labor and its income. A change in labor has a direct effect on profit; that 

effect is one of the observable factors by workers. They tend to believe that their position 

is guaranteed by their constraint, but since their information is imperfect and therefore the 

optimization process is firm-owned information, workers may not know the real reason 

behind the change in employment. When the number of employees decreases, what they 

observe is the change in profit. That change in profit is a consequence of cost savings 

from the act of firing workers. Asking for higher wages can be encouraged in this case as 

long as the requested wage is not higher than the cost savings. 

All these considerations lead us to a point where we can distinguish the change in 

wage that results from each one of the three terms in the constraints. Since the weight of 

each term in the cut-off points determine the bargaining powers, we can write the Nash 

bargaining solution as follows: 

max (CO-2') 
H^.*^P-f*P.^ 

CO '^] 3.7 

where 
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ZJ = 
z^ifz'<z" 
Z", i fZ"<Z ' 

The bargaining powers of firms and workers normalized to sum to one. The solution 

with respect to co is (see Appendix C for derivation) 

» = [ P , ^ + P : ^ + p3^] [mm{sJ}] . 3.8 
ZJ ZJ ZJ 

Equation 3.8 indicates that a change in wage due to a change in price, output, and 

employment-related variables will be determined by their relevant powers: Pi, Pi, and /?j, 

respectively. 

The solution for equation 3.8 is as follows: 

If Ẑ  <Z^,thenco = p'iQ.^p^ + P'J^^'\'^ + P'^^, 3.9 

If Ẑ  >Z",thenco = / ^ / Q ' p ' + y^^Q"^" + P^'^, 3.10 

If Ẑ  =Z^,thenco = y^';QV^ + y^'2^^'I'^ + fi'^^ 

= PiCl^p^ + Pin''^'' +y5j0^. 

The difference between P' and p depends on whether Ẑ  is higher (less) than or 

equal to Z ̂ . The resistance of the firm to the requested wage will not be severe to the 

of Ẑ  > Z"" as much as to the case of Ẑ  < Z"". hi some cases of Z*" < Z"", decreasing 

the wage is preferable to increasing it. Those extreme cases may end up with strikes, as 

we discuss in the section 3.7. 

case 

3.6. Comparison of the derived models 

Equation 3.6 suggests that the ŷ s in equations 3.9 and 3.10 have the same values, 

independent of changes in the variables in the model. As Mishel claims, the impact of 
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the exogenous factors are bounded by limits drawn by the endogenous factors. One can 

easily reach this conclusion by comparing the equations 3.6, 3.9, and 3.10. 

If ^/ = P2 = P3 is the case, this equality can be captured by equations 3.9 and 3.10. But 

otherwise this is not true. By equation 3.6, it is impossible to capture the inequality of 

parameters. It is clear that the model in which the bargaining power is determined 

endogenously is superior to the model with exogenous power parameters. 

3.7. Strikes 

The model derived in the previous sections assumes the changes in price, output, 

and employment in favor of firms. However, it is also possible that changes in variables 

may not result in a benefit to firms, as presented. Prices may decline, output may not 

increase, or the employment level may not be reduced. The maximization process under 

these unfavorable changes may yield a profit level that is lower than the level that the 

firm intended to achieve. A possible point E is shovm in the Figure 3.3. 

Due to the asymmetric information, only firms can predict point E not workers. 

Since increasing profit level is not feasible, firms cannot accept any increase in wages. 

Rather, firms intend to decrease them. However, workers' main concern is the previous 

period's profit level. If firms have achieved point C at time t, workers will not be 

convinced by point E. Point E will be considered to be a bargaining tactic, and the 

workers will stick with their own offer, hi this case, a strike will be viewed as the only 

solution for the negotiations. 
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Figure 3.3. Profit Curve (Strike Case) 

3.8. The Relationship between Profit and Conditions 
(Z^>Z",Z^ < Z ^ a n d Z ^ ^ Z ^ ) 

The conditions given above imply different shapes for profit curves. A profit 

function can be decreasing, increasing or constant overtime. Figure 3.2 and Figure 3.3 

are examples for these types of profit curves. 

If condition Ẑ  > Z ̂  is the case, we implicitly refer to a profit curve that 

increasingly fluctuates, similar to the one drawn in Figure 3.2. In that graph, a firm's cut

off point is higher than its going on profit level, while workers' cut-off point is greater 

than the previous period's profit level. All of these conditions imply that workers' cut-off 
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point is greater than the previous period's profit level and the firm's cut-off point is 

greater than the workers' cut off point. Since a newly determined wage level decreases 

the profit level, and the profit function increases over time due to the employment 

adjustments, we eventually end up with an increasingly fluctuating profit curve. 

Conversely, if Z < Z ̂  is the case, we imply a decreasingly fluctuating profit curve. 

Since the firm's cut-off point is less than the workers', the profit level that the firm 

expects to end up with is less than the current profit level. Figure 3.3 is an example for 

this case. In the case of Ẑ  = Z ^, we imply a horizontally fluctuating profit curve. 

The relationship between the conditions and the profit levels is important for the 

statistical analyses. If one cannot have information about Z , profit curves can be used 

for model selection. In the next section we will discuss this issue. 
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CHAPTER rV 

EMPIRICAL STUDY 

4.1. Introduction 

In this section of this research, we will not conduct full empirical analyses, but 

instead will illustrate the applicability of the model we proposed in previous sections. 

We use the manufacturing industry and its two sub industries - durable goods and non

durable goods industries - to look for evidence between the change in wage and the 

proposed variables in model 3.9 and 3.10. 

For the purpose of statistical analyses the model 3.9 and 3.10 take the following 

form 

CO = Co +P'iQ^p^ + P'jD.^'¥^ +P'jQ^+Zf, 4.1 

CO = C^ + PiQ"" p^ + p^"" ^ ^ + pfi" + sw, 4.2 

where Sf and Sw are error terms. We add a constant, C, to each model because of the 

assumptions we made with regard to the inputs that have been taken fixed. We believe 

that the fixed inputs have a constant effect on co over time. 

Once we have observations for W, P, Y, and L, values for co, Q/?, Q ^ , and 0 can 

be calculated for both firms and workers. Having calculated these values, equation 3.9' 

or 3.10' can be estimated by using those calculated values and employing combined 

standard regression and time series methods. There are two reasons to exercise a 

combination of these two methods. The first one is that our model is in a linear form. 

The second reason is the time series nature of data. If the time series properties of the 
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data do not allow us to employ ordinary least squares, based on those properties, we 

employ a more appropriate method. 

The selection of the model 3.9' or 3.10' depends on Z^and Z"". Even though it is 

possible to observe Z"̂ , it is not possible to obtain values for Ẑ  through observations or 

calculations. Z is based on expectations and is information known only to the firm. 

There is no publicly available database for it. However, given the perfect information 

assumption for the firms, we can use the profit curve, plotted using profit observations 

over time, as a proxy for the relationship between Ẑ  and Z"̂ . As it has already been 

indicated, the case of Z > Z^ implies an increasingly fluctuating profit curve over time, 

which is similar to Figure 3.2. For industries having this type of profit curve, the model 

3.10 is more appropriate. Conversely, Z < Z^ implies a profit curve similar to Figure 

3.3, which is a decreasingly fluctuating profit curve. Therefore, the model 3.9 is more 

appropriate for estimations about industries having this type of profit curve. 

Using profit curves for the model selection, we will test the hypothesis that ŷ s are 

significant and that our model estimated the significant relationship between change in 

wage and the variables related to price, output, and employment in all these industries: 

manufacturing industry, manufacturing durable goods industry, and manufacturing non

durable goods industry. Additionally, we test the hypothesis if the bargaining power is 

endogenous or exogenous, i.e. P\= pi = Pi, for all the industries in question. 

We use profit data for these industries for the model selection. The profit data is 

provided for these industries by BEA (Bureau of Economic Analyses). Tlie data for Y, 

output index P, implicit price deflator, L, employment index, and W, compensation index 
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is provided by BLS (Bureau of Labor Statistics). Both organizations deliver the data 

either through their Internet Web site or through electronic media (diskette or CD-ROM). 

Detailed information for data is given in Appendix D. 

4.2. Model Selection 

To choose an appropriate model for manufacturing, durable, and non-durable 

goods industries, we plotted the profit data provided by BEA. The plots are given in 

Figure 4.1. 

The plots show that between 1959 and 1998 the profit in these three industries 

have increased. There is a considerable fluctuation in all three industries during the 

1980s. The fluctuation of profit level in durable goods industry starts from the beginning 

of 1970s. But, overall, there is an increase in the profit levels in all industries in this 

period. These plots indicate that we should use equation 3.10 (or 4.2) for the empirical 

analyses in these three industries. 
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Figure 4.1. Corporate Profits with Inventory Valuation Adjustment in Manufacturing, 
Durable Goods and Non-Durable Goods Industries (Billions of Dollars) 

Having decided on the model, we now modify each variable's notation in equation 

4.2 for each industry for empirical purposes and for the simplicity of calculations with 

statistical software packages. 
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4.2.1. The Model for Manufacturing Industry 

The model for the manufacturing industry is 

MFGW = Co+ Pi MFGP + y^^MFGO + ŷ j MFGL + s^, 

where MFGW refers to a change in wage, MFGP = Q!^ p^, the price-related variable, 

MFGO = Q "̂  ^'^, the output-related variable, and MFGL = - 0"̂ , the employment-related 

variable, and Sm is the error term in the manufacturing industry. 

4.2.2. The Model for Durable Goods Industry 

The model for the durable goods industry is 

DGW = Co+ y^/DGP + y^^DGO + y ĵDGL + 8d, 

where DGW refers to a change in wage, DGP = CT p^, the price-related variable, DGO = 

Q w vj/ ŵ  the output-related variable, and DGL = - 0^, the employment-related variable, 

and Sd is the error term in the durable goods industry. 

4.2.3. The Model for Non-Durable Goods Industry 

The model for the non-durable goods industry is 

NDGW = Co+ y^/NDGP + y^2NDG0 + y^jNDGL + Sn, 

where NDGW refers to a change in wage, NDGP = Q^ p^, the price-related variable, 

NDGO = Q "̂  4̂  '̂ , the output-related variable, and NDGL = - 0"̂ , the employment-related 

variable, and Sn is the error term in the non-durable goods industry. 
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4.3. Time Series Properties of Data 

As the first step in statistical analysis, we begin by checking stationarity of the 

time series. For this purpose we employ Dickey-Fuller (DF), augmented Dickey-Fuller 

(ADF), and Phillips-Perron (PP) tests to check the presence of unit roots. 

The procedure for DF and ADF tests are as follows: 

AYt = a + PT + (p - 1) Yt-i + Z O, AYt-i + St, 

where Yt is the wage-related variable, co, the price-related variable, Qp, the output-

related variable, Q}¥, and the employment-related variable, and 0 for the manufacturing, 

durable goods, and non-durable goods industries. T, a , A, s stands for trend, intercept, 

first difference operator, and error term with constant variance and zero mean, 

respectively. The null hypothesis of a unit root is (p - 1) = 0 and alternative hypothesis is 

p - 1 < 0. Lagged differences for DF test are zero and for ADF is higher than zero. 

We also conduct the altemative unit root test, the PP test. This test is robust for 

serially correlated disturbances. 

The procedure is as follows: 

Yt = a + p (t-T/2) + pYt-i + vt, 

where Yt is the variable analyzed, (t-T/2) is the time trend where T is the sample size, and 

Vt is the error term. The null hypothesis of a unit root is p = 1 against the ahemative 

hypothesis, p < 1. 

Using McKinnon critical values, the null hypotheses are rejected for all series. 

All tests are significant at levels. Since the unit root hypotheses are rejected at levels, we 
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can conclude that all series are stationary and integrated of order zero, 1(0). Test resuhs 

are given in Appendix E. 

Stationary series allow us to use levels of these variables in a standard regression. 

With the absence of unit roots using levels of these variables, we will not violate the best 

linear unbiased estimator properties of ordinary least squares (OLS). 

4.4. Estimations 

4.4.1. Manufacturing Industry 

The initial regression resuhs for manufacturing industry are given in Table 4.1. 

The Durbin-Watson autocorrelation test results indicates that we have an autocorrelation 

problem with the data. The correlogram of the residuals, Table 4.2, of the fitted 

regression supports the Durbin-Watson statistic. 

Table 4.1. Regression Results for Manufacturing Industry 

Dependent Variable: MFGW 
Method: Least Squares 
Date: 07/28/99 Time : 10:10 
Sample(adjusted): 1950 1996 
Included observations 

Variable 
C 

MFGP 
MFGO 
MFGL 

R-squared 
Adjusted R-squared 
S.E. of regression 
Sum squared resid 
Log likelihood 
Durbin-Watson stat 

: 47 after adjusting endpoints 
Coefficient 
0.029721 
0.642640 
0.389153 
0.735780 

0.913381 
0.907338 
0.014662 
0.009244 
133.8575 
1.103709 

Std. Error 
0.004988 
0.070955 
0.117606 
0.129496 

t-Statistic 
5.957994 
9.057054 
3.308946 
5.681877 

Mean dependent var 
S.D. dependent var 
Akaike info criterion 
Schwarz criterion 
F-statistic 
Prob(F-statistic) 

Prob. 
0.0000 
0.0000 
0.0019 
0.0000 

0.063701 
0.048166 
-5.525850 
-5.368391 
151.1425 
0.000000 
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Table 4.2. The Correlogram of Residuals of hiitial OLS For 
Manufacturing Industry 

Date: 07/28/99 Time: 13:46 
Sample: 1949 1999 
Included observations: 47 

Autocorrelation Partial Correlation AC PAC Q-Stat Prob 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

0.398 
0.011 
0.031 
0.042 
0.059 
0.182 
0.059 
0.009 
-0.004 
-0.081 
-0.179 
-0.138 
-0.084 
-0.145 
-0.069 
0.047 
0.028 
-0.122 
-0.223 
-0.137 

0.398 
-0.175 
0.117 
-0.021 
0.066 
0.166 
-0.109 
0.075 
-0.064 
-0.082 
-0.145 
-0.063 
-0.022 
-0.152 
0.088 
0.069 
0.053 
-0.129 
-0.142 
0.049 

7.9450 
7.9517 
8.0022 
8.0976 
8.2915 
10.158 
10.361 
10.366 
10.367 
10.774 
12.831 
14.078 
14.554 
16.019 
16.357 
16.519 
16.580 
17.757 
21.848 
23.445 

0.005 
0.019 
0.046 
0.088 
0.141 
0.118 
0.169 
0.240 
0.322 
0.375 
0.304 
0.296 
0.336 
0.312 
0.359 
0.417 
0.483 
0.472 
0.292 
0.267 

The significant probability of Q-statistics of the first four lags indicates the 

presence of a serial correlation. In the absence of a serial correlation case, the AC 

(autocorrelation) and PAC (partial autocorrelation) should be zero and Q-statistics should 

not be significant for any lag. 

In addition to the correlogram given above, we calculated the autocorrelation 

coefficient, which is 4407. The resuh indicates that the autocorrelation coefficient is 

significantly (at 1%) greater than zero. Since we obviously have autocorrelation, the 

results of OLS are not efficient. 
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To correct for the autocorrelation problem, we employed Cochrane-Orcutt 

procedure. This procedure involves an iteration of three steps: 

i. Estimate autocorrelation parameter. 

The autocorrelation parameter is used to transform all variables in the regression. 

If Y' and X' denote the transformed dependent and independent variables, respectively, 

then 

Y' = Yt-/7Yt.,, 

X' = Xt-/pXt. i . 

ii. Fitting of transformed model. 

In this step, using OLS the following model is estimated: 

Y' = bo' + bi' X', 

where p is autocorrelation parameter and t refers to time. 

iii. Test for need to iterate: 

After the estimation of the model in the second step, Durbin-Watson test or any 

other appropriate test is employed to check if the autocorrelation still exists. If there is no 

autocorrelation then the real parameters can be calculated using the following formulas: 

bo = (bo'/(l-;?)), 

bi = b i ' . 

If the Durbin-Watson test indicates that the autocorrelation problem is still present 

after the first iteration, the autocorrelation parameter is reestimated from the new 

residuals. We then obtain a set of new transformed variables with new autocorrelation 

parameter. 
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By using these three steps of iterations, we get the following OLS resuhs for 

manufacturing industry after the first iteration of the Cochrane-Orcutt procedure (Table 

4.3). 

Table 4.3. Regression Results for Manufacturing Industry 
(using the Cochrane-Orcutt Procedure) 

Dependent Variable: TMFGW 
Method: Least Squares 
Date: 07/28/99 Time: 14:38 
Sample(adjusted): 1951 1996 
Included observations: 46 after adjusting endpoints 

Variable Coefficient 
C 0.018849 

TMFGP 0.537541 
TMFGO 0.338438 
TMFGL 0.797356 

R-squared 0.933193 
Adjusted R-squared 0.928421 
S.E. of regression 0.013163 
Sum squared resid 0.007277 
Log likelihood 136.0185 
Durbin-Watson stat 1.656007 

Std. Error t-Statistic 
0.003125 6.032488 
0.080715 6.659751 
0.106746 3.170494 
0.116456 6.846865 

Mean dependent var 
S.D. dependent var 
Akaike info criterion 
Schwarz criterion 
F-statistic 
Prob(F-statistic) 

Prob. 
0.0000 
0.0000 
0.0028 
0.0000 

0.033933 
0.049198 

-5.739937 
-5.580924 
195.5592 
0.000000 

To check for autocorrelation, we employed the Durbin-Watson test. Using 

Durbin-Watson Test Bounds table, with the significance level, a = .01, number of 

independent variables, p-1 =2, and sample size, n = 46, we get lower bound DL = 1.26 

and upper bound Du = 1 -43 table values. Since the calculated test value of 1.65 is greater 

than the upper bound table value of 1.43, (1.65 >1.43), we conclude that there is no 

autocorrelation present. Therefore, we do not need another iteration. 

The correlogram of the residuals. Table 4.4, of the transformed model, shows also 

that there is no autocorrelation present anymore. We also checked this by estimating 
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autocorrelation parameter for these residuals. The resuh shows that the autocorrelation 

parameter, 0.129, is not significant anymore. 

Table 4.4. The Correlogram of Residuals of Transformed Model For 
Manufacturing Industry 

Date: 07/28/99 Time: 14:45 
Sample: 1949 1999 
Included observations: 46 

Autocorrelation Partial Correlation AC PAC 

' f' 
' [ ' 
' \ ' 
' ' ' L' < • < 

• • 
\m 1 
! • 1 
1 1 1 
1 p 1 
1 1^ 1 

• • 1 

'1 ' 

, ji 1 
1 r 1 
1 ii 1 
1 1̂  1 

1 i 1 
1 H I 

1 r \ 
1 1 1 
1 1 1 

1 1 1 
1 • 1 
11 1 
11 1 
! • 1 
1 ^ 1 

1 1 1 
1 1 1 

1 r 1 
! • 1 
'1 ' 

1 0.127 0.127 
2 -0.032 -0.049 
3 0.056 0.068 
4 0.056 0.038 
5 0.032 0.026 
6 0.211 0.209 
7 0.021 -0.039 
8 -0.001 0.019 
9 -0.017 -0.047 

10 -0.003 -0.017 
11 -0.103 -0.118 
12 -0.105 -0.131 
13 0.005 0.031 
14 -0.195 -0.227 
15 -0.189 -0.116 
16 -0.026 -0.004 
17 0.046 0.106 
18 -0.089 -0.028 
19 -0.201 -0.191 
20 -0.101 0.036 

Q-Stat Prob 

0.7877 0.375 
0.8400 0.657 
1.0033 0.800 
1.1665 0.884 
1.2223 0.943 
3.6743 0.721 
3.6988 0.814 
3.6988 0.883 
3.7154 0.929 
3.7162 0.959 
4.3872 0.957 
5.1081 0.954 
5.1099 0.973 
7.7383 0.903 
10.285 0.801 
10.333 0.849 
10.497 0.881 
11.129 0.889 
14.418 0.759 
15.278 0.760 

The actual, fitted, and residual series are plotted in the Figure 4.2 below. The 

plots show that the fitted values are close to the actual values. The residual plot indicates 

that the residuals are randomly distributed. 
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Figure 4.2. Fitted, Actual, and Residual Plots of Transformed Model for 
the Manufacturing Industry 

Additionally, we checked for autoregressive conditional heteroskedasticity 

(ARCH) by checking correlograms of squared residuals. Ljung-Box Q-statistics 

indicates that there is no ARCH in residuals. The Jargue-Bera test shows that residuals 

are normally distributed. White's heteroskedasticity test by including both cross terms 

and no cross terms shows no evidence that violates the constant variance property of 

85 



ordinary least square. Chow (1960) test suggests no structural change m parameters 

before and after 1975 periods (see Appendix F for the test resuhs). 

Finally, we tested if the bargaining power in manufacturmg industry is 

endogenous or exogenous. The Wald's Chi-square and F-test resuhs are given m 

Appendix G. The resuhs clearly indicate that the bargainmg power m the manufacturing 

industry is endogenous since the hypothesis of the equality of bargaming powers is 

rejected. 

4.4.2. Non-Durable Goods Industry 

The mhial regression resuhs for the non-durable goods industry are given in Table 

4.5. The Durbin-Watson autocorrelation test resuhs mdicates that we have an 

autocorrelation problem with the data. The correlogram of the residuals. Table 4.6, of the 

fitted regression supports the Durbin-Watson statistic. 

Table 4.5. Initial Regression Results for 
the Non-Durable Goods Industry 

Dependent Variable: NDGW 
Method: Least Squares 
Date: 07/28/99 Time: 10:16 
Sample(adjusted): 1950 1996 
Included observations: 47 after adjusting endpoints 

Variable Coefficient 
C 0.034929 

NDGP 0.364566 
NDGO 0.430548 
NDGL 0.619774 

R-squared 0.724250 
Adjusted R-squared 0.705011 
S.E. of regression 0.015618 
Sum squared resid 0.010489 
Log likelihood 130.8875 
Durbin-Watson stat 1.054234 

Std. Error t-Statistic 
0.005735 6.090048 
0.052786 6.906428 
0.173565 2.480619 
0.191456 3.237168 

Mean dependent var 
S.D. dependent var 
Akaike info criterion 
Schwarz criterion 
F-statistic 
Prob(F-statistic) 

Prob. 
0.0000 
0.0000 
0.0171 
0.0023 

0.058997 
0.028756 

-5.399470 
-5.242010 
37.64608 
0.000000 
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Table 4.6. The Correlogram of Residuals of hiitial OLS For 
Non-Durable Goods Industry 

Date: 07/28/99 Time: 16:00 
Sample: 1949 1999 
Included obsen/ations: 47 

Autocorrelation Partial Correlation AC PAC Q-Stat Prob 

-

0.455 
0.236 
0.214 
0.145 
0.128 
0.122 
0.123 
0.026 

-0.053 
-0.045 
-0.155 
-0.238 
-0.204 

14 -0.238 
15 -0.195 
16 -0.118 
17 -0.197 
18 -0.269 
19 -0.335 
20 -0.257 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

0.455 
0.036 
0.119 
0.002 
0.051 
0.033 
0.048 
-0.088 
-0.081 
-0.015 
-0.159 
-0.141 
-0.047 
-0.112 
0.009 
0.048 
-0.120 
-0.115 
-0.171 
-0.032 

10.373 
13.214 
15.610 
16.729 
17.626 
18.461 
19.335 
19.375 
19.546 
19.674 
21.216 
24.931 
27.762 
31.731 
34.467 
35.508 
38.484 
44.247 
53.467 
59.105 

0.001 
0.001 
0.001 
0.002 
0.003 
0.005 
0.007 
0.013 
0.021 
0.032 
0.031 
0.015 
0.010 
0.004 
0.003 
0.003 
0.002 
0.001 
0.000 
0.000 

The significant probability of Q-statistics of all lags indicates the presence of a 

serial correlation. In the absence of serial correlation case, the AC (autocorrelation) and 

PAC (partial autocorrelation) should be zero and Q-statistics should not be significant for 

any lag. 

In addition to the correlogram given above, we calculated the autocorrelation 

coefficient, which is 0.4716. The resuh indicates that the autocorrelation coefficient is 

significantly (at 1%) greater than zero. Since we obviously have autocorrelation, the 

resuhs of OLS are not efficient. To correct for the autocorrelation problem, we employed 
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the Cochrane-Orcutt procedure. This procedure involves an iteration of three steps as 

explained above. 

By using these three steps of iterations, we get the following OLS resuhs. Table 

4.7, for the non-durable goods industry after the first iteration. 

Table 4.7. Regression Resuhs for the Non-Durable Goods Industry 
(using the Cochrane-Orcutt Procedure) 

Dependent Variable: TNDGW 
Method: Least Squares 
Date: 07/28/99 Time: 16:02 
Sample(adjusted): 1951 1996 
Included observations: 46 after adjusting endpoints 

Variable Coefficient 
C 0.021877 

TNDGP 0.240128 
TNDGO 0.321463 
TNDGL 0.722101 

R-squared 0.786620 
Adjusted R-squared 0.771378 
S.E. of regression 0.012998 
Sum squared resid 0.007096 
Log likelihood 136.5956 
Durbin-Watson stat 1.636459 

Std. Error t-Statistic 
0.002867 7.631396 
0.048508 4.950265 
0.132549 2.425239 
0.149835 4.819319 

Mean dependent var 
S.D. dependent var 
Akaike info criterion 
Schwarz criterion 
F-statistic 
Prob(F-statistic) 

Prob. 
0.0000 
0.0000 
0.0197 
0.0000 

0.030353 
0.027185 

-5.765028 
-5.606015 
51.61061 
0.000000 

To check for autocorrelation, we employed the Durbin-Watson test. Using the 

Durbin-Watson Test Bounds table, with the significance level of a = .01, number of 

independent variables, p-1 =2, and sample size, n = 46, we get lower bound DL = 1.26 

and upper bound Du = 1.43 table values. Since the calculated test value of 1.63 is greater 

than the upper bound table value of 1.43, (1.63 >1.43), we conclude that there is no 

autocorrelation present. Therefore, we do not need another iteration. 

88 



The correlogram of the residuals, Table 4.8, of the transformed model, shows also 

that there is no autocorrelation present anymore. We also checked this by estimating 

autocorrelation parameter for these residuals. The resuh shows that the autocorrelation 

parameter, 0.1670, is not significant. 

Table 4.8. The Correlogram of Residuals of Transformed Model for 
the Non-Durable Goods Industry 

Date: 07/28/99 Time: 16:06 
Sample: 1949 1999 
Included observations: 46 

Autocorrelation Partial Correlation AC PAC Q-Stat Prob 

, ^ 1 

1 • • 
1 I I 1 
1 • 1 
1 • 1 
1 • 1 
1 • 1 
1 1 1 
1 1 1 

1 1 1 
1 I 1 
1 • 1 
1 • 1 

• i 1 
• i 1 
! • 1 
^^ 1 

(• 1 
H 1 

M ' 

, ^ 1 

1 H I 

1 f\ 
1 1 1 

1 1 1 

1 r 1 
1 1 1 
1 1 1 

1 • 1 
1 1 1 
1 1 1 

1 • 1 
1 1 1 

'H ' 
1 • 1 

1 1 1 

'J ' 'H ' '1 ' 

1 0.167 0.167 1.3681 0.242 
2 0.268 0.247 4.9671 0.083 
3 0.164 0.097 6.3400 0.096 
4 0.143 0.053 7.4181 0.115 
5 0.160 0.085 8.8015 0.117 
6 0.117 0.037 9.5541 0.145 
7 0.124 0.040 10.426 0.166 
8 0.000 -0.088 10.426 0.236 
9 -0.069 -0.144 10.707 0.296 

10 -0.011 -0.014 10.714 0.380 
11 -0.105 -0.086 11.415 0.409 
12 -0.140 -0.130 12.687 0.392 
13 -0.142 -0.075 14.027 0.372 
14 -0.274 -0.191 19.195 0.158 
15 -0.272 -0.170 24.458 0.058 
16 -0.186 -0.007 27.000 0.041 
17 -0.122 0.063 28.134 0.043 
18 -0.199 -0.060 31.267 0.027 
19 -0.286 -0.179 37.944 0.006 
20 -0.179 -0.040 40.679 0.004 
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The actual, fitted, and residual series are plotted in Figure 4.3 below. The plot 

shows that the fitted values are very close to the actual values. The residual plot indicates 

that the residuals are randomly distributed. 
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Figure 4.3. Fitted, Actual, and Residual Plots of Transformed Model for 
the Non-Durable Goods Industry 

Additionally, we checked for autoregressive condhional heteroskedastichy 

(ARCH) by checking correlograms of squared residuals. Ljung-Box Q-statistics 

indicates that there is no ARCH in residuals. The Jargue-Bera test shows that residuals 
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are normally distributed. White's heteroskedasticity test by mcluding both cross terms 

and no cross terms shows no evidence that violates the constant variance property of 

ordinary least square. Chow (1960) test suggests no structural change in parameters 

before and after 1975 periods (see Appendix F for the test resuhs). 

Finally, we tested if the bargaining power in non-durable goods industry is 

endogenous or exogenous. The Wald's Chi-square and F-test resuhs are given in 

Appendix G. The resuhs clearly indicate that the bargaining power in the non-durable 

goods industry is endogenous since the hypothesis of the equality of bargaining powers is 

rejected. 

4.4.3. Durable Goods Industry 

Since the Durbin-Watson test result for durable goods industry (Table 4.9) is not 

clear enough to conclude whether there is autocorrelation or not, we conduct the Durbin-

Watson test for this industry to see if the test result is outside of boundaries proposed by 

Durbin-Watson. Using the Durbin-Watson Test Bounds table, with the significance 

level, a = .01, number of independent variables, p-1 =2, and sample size, n = 47, we get 

lower bound DL = 1.26 and upper bound Du = 1.43 table values. Since the calculated test 

value of 1.77 is greater than the upper bound table value of 1.43, (1.77>1.43), we 

conclude that there is no autocorrelation in the series for the durable goods industry. 
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Table 4.9. Regression Resuhs for the Durable Goods Industry 

Dependent Variable: DGW 
Method: Least Squares 
Date: 07/28/99 Time: 10:14 
Sample(adjusted): 1950 1996 
Included observations: 47 after adjusting endpoints 

Variable 

C 
DGP 
DGO 
DGL 

R-squared 
Adjusted R-squared 
S.E. of regression 
Sum squared resid 
Log likelihood 
Durbin-Watson stat 

Coefficient 

0.026503 
0.950155 
0.263432 
0.783045 

0.960788 
0.958053 
0.012964 
0.007227 
139.6431 
1.776333 

Std. Error 

0.003613 
0.073403 
0.057490 
0.076822 

t-Statistic 

7.335790 
12.94444 
4.582258 
10.19294 

Mean dependent var 
S.D. dependent var 
Akaike info criterion 
Schwarz criterion 
F-statistic 
Prob(F-statistic) 

Prob. 

0.0000 
0.0000 
0.0000 
0.0000 

0.067742 
0.063296 

-5.772048 
-5.614589 
351.2030 
0.000000 

We get support for the absence of autocorrelation in durable goods 

industry data by examining correlogram of the residuals. Table 4.10, of the fitted 

regression. The non-significant autocorrelation coefficient of 0.10 also supports our 

conclusion of the absence of autocorrelation. 
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Table 4.10. The Correlogram of Residuals of OLS Model for 
Durable Goods Industry 

Date: 07/28/99 Time: 16:13 
Sample: 1949 1999 
Included observations: 47 

Autocorrelation Partial Correlation AC PAC Q-Stat Prob 

0.098 
-0.158 
-0.027 
0.110 

-0.169 
0.060 
0.004 
0.058 

-0.087 
-0.013 
-0.005 
0.076 

-0.089 
14 -0.041 
15 -O.OOS 
16 -0.115 
17 0.085 
18 0.174 
19 0.009 
20 -0.077 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

0.098 
-0.169 
0.008 
0.089 
-0.204 
0.149 
-0.087 
0.090 
-0.080 
-0.031 
0.035 
0.018 
-0.055 
-0.044 
-0.092 
-0.138 
0.167 
0.054 
0.037 
-0.056 

0.4791 
1.7542 
1.7923 
2.4398 
4.0072 
4.2080 
4.2089 
4.4103 
4.8642 
4.8741 
4.8754 
5.2597 
5.7915 
5.9070 
6.4062 
7.3920 
7.9479 
10.356 
10.362 
10.867 

0.489 
0.416 
0.617 
0.655 
0.548 
0.649 
0.755 
0.818 
0.846 
0.899 
0.937 
0.949 
0.953 
0.969 
0.972 
0.965 
0.968 
0.920 
0.943 
0.950 

The actual, fitted, and residual series are plotted in the Figure 4.4. The plot shows 

that the fitted values are very close to the actual values. The residual plot indicates that 

the residuals are randomly distributed. 
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Figure 4.4. Fitted, Actual, and Residual Plot for Durable Goods Industry 

Addhionally, we checked for autoregressive condhional heteroskedastichy 

(ARCH) by checking correlograms of squared residuals. Ljung-Box Q-statistics 

mdicates that there is no ARCH in residuals. The Jargue-Bera test shows that residuals 

are normally distributed. Whhe's heteroskedasticity test by including both cross terms 

and no cross terms shows no evidence that violates the constant variance property of 

94 



ordinary least square. Chow (1960) test suggests no structural change in parameters 

before and after 1975 periods (see Appendix F for the test resuhs). 

Finally, we tested if the bargaining power in durable goods industry is 

endogenous or exogenous. The Wald's Chi-square and F-test resuhs are given m 

Appendix G. The resuhs clearly indicate that the bargainmg power in the durable goods 

industry is endogenous since the hypothesis of the equality of bargammg powers is 

rejected. 

4.5. Conclusion 

The regression resuhs for manufacturing, durable, and non-durable goods 

industries are given in Table 4.11. The procedure for calculations was given in the 

previous section. In view of high autocorrelation of the residuals in manufacturing and 

the non-durable goods industries, the equations for these industries were estimated by the 

Cochrane-Orcutt procedure. OLS were employed for the estimation of equation for 

durable goods industries. Time series properties of all equations were examined by 

Dickey-Fuller, augmented Dickey-Fuller, and Phillips-Perron unit root tests. The test 

results indicate that we can use standard regression models for estimations since all series 

were stationary. 

After the correction of serial correlation for manufacturing and non-durable 

goods, we checked all three industries for autoregressive conditional heteroskedasticity 

(ARCH) by employing Ljung-Box Q-statistics test, for normality of residuals by 

employing Jargue-Bera test, and for heteroskedasticity by employing White's test. All 
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these tests for all industries show that the residuals are normally distributed, there is no 

ARCH, and there is no non-constant variance problem. 

Table 4.11. Regression Results 

A. Manufacturing Industry (using the Cochrane-Orcutt Procedure) 
Dependent Variable: TMFGW 

Variable Coefficient Std. Error t-Statistic Prob. 

C 
TMFGP 
TMFGO 
TMFGL 

0.018849 
0.537541 
0.338438 
0.797356 

0.003125 
0.080715 
0.106746 
0.116456 

6.032488 
6.659751 
3.170494 
-6.846865 

0.0000 
0.0000 
0.0028 
0.0000 

R-squared 0.933193 

B. Non-Durable Goods Industry (using the Cochrane-Orcutt Procedure) 
Dependent Variable: TNDGW 

Variable Coefficient Std. Error t-Statistic Prob. 

C 
TNDGP 
TNDGO 
TNDGL 

0.021877 
0.240128 
0.321463 
0.722101 

0.002867 
0.048508 
0.132549 
0.149835 

7.631396 
4.950265 
2.425239 

-4.819319 

0.0000 
0.0000 
0.0197 
0.0000 

R-squared 0.786620 

C. Durable Goods Industry 
Dependent Variable: DGW 

Variable 

C 
DGP 
DGO 
DGL 

R-squared 

Coefficient 

0.026503 
0.950155 
0.263432 
0.783045 

0.960788 

Std. Error 

0.003613 
0.073403 
0.057490 
0.076822 

t-Statistic 

7.335790 
12.94444 
4.582258 

-10.19294 

Prob. 

0.0000 
0.0000 
0.0000 
0.0000 

Our model estimates all parameters in all industries significantly different from 

zero at 1% significant level. The R̂  is 0.93, 0.78, and 0.96 in manufacturing, non

durable goods and durable goods, respectively. If there is no change in any of the 

variables, there is still approximately 0.02% increase in wages in the period we covered 

due to the fixed inputs. 
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The price-related variable, the first term m the Equation 3.10, was estimated as we 

expected. The sign is poshive and the estimated values are between zero and one. With 

poshive bargaining power of both workers and firms, 1% change in price changes wage 

level by approximately 0.54% in the manufacturing mdustry, 0.24% m the non-durable 

goods industry, and 0.95% in the durable goods mdustry. 

The output-related variable, the second term m the Equation 3.10, was also 

estimated as we expected in terms of sign and value. The sign is poshive and the 

estimated values are between zero and one. With positive bargammg power of both 

workers and firms, 1% change in output changes wage level by approximately 0.34% in 

the manufacturing industry, 0.32% in the non-durable goods industry, and 0.26% in the 

durable goods industry. 

The estimation related to the employment variable reveals that there is a negative 

relationship between employment and wage. This implies that %1 increase in 

employment level decreases wage level by 0.79%, 0.72%, and 0.78% in the 

manufacturing, non-durable goods, and durable goods industries, respectively. This 

result indicates that firms have a superior power (higher than one) when it comes to 

change the employment level. Workers encountering the firm's superior power give up 

the hope of requesting an increase in wage. Instead they intend to protect what they 

already have. The result shows that they prevented firm the spread out the cost of 

increasing employment level on worker's wage by approximately 25%. This implies that 

firms cover most of the cost of increasing employment level (approximately 75%) by 

lowering wage levels in all industries. 

97 



CHAPTER V 

SUMMARY AND CONCLUSION 

In this dissertation, we develop a wage determmation model under an asymmetric 

information assumption. Asymmetric information indicates unequal information between 

bargaining parties in our model, h states that firms have perfect mformation, while 

workers have imperfect information. If workers, between at least two periods, observe an 

incremental profit, they initiate a bargaining process to increase their wage level. Since 

their information is not perfect, the criteria they use for the wage request are determmed 

by what they have observed in the past. Having perfect information, firms use the 

expected profit level to determine the maximum acceptable wage level. 

Once both negotiating parties have determined their acceptable wage levels, the 

precise solution is determined by both parties' bargaining powers. We consider both 

cases of "endogenous" and "exogenous" bargaining power. However, we find that the 

model with endogenous bargaining power can be used for cases of exogenous bargaining 

power, but not the reverse. Therefore, we use endogenous bargaining power in our 

model. 

The model we developed also describes the condition under which strikes can 

occur. If both parties' acceptable wage requests do not overlap, firms may have a hard 

time convincing workers to accept their wage offering. If the workers are not convinced, 

a strike may be considered the only solution to the bargaining process. 
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Our model is a combination of some characteristics of previously developed 

models in the hterature reviewed in the Chapter III. We develop the "cut-off' concept, 

which is similar to the term "contract zone" introduced by Pigou (1933). Unlike Pigou, 

we describe the logic behind the determination of the cut-off pomts. The bargaming 

power used by Chamberlain (1951) is broader in our model than m the hterature. We are 

able to explain the decrease in wage levels by introducing the "superior power" concept 

when the endogenous bargaining power is the case. Thus, with our model, h is possible 

to have negative bargainmg power or a bargaining power higher than one. We also are 

able to use Nash's bargaining solution when examining endogenous bargaining power in 

which there is more than one bargaming power for each variable that determines the 

wage level. 

In Chapter IV, we investigated the evidence to test the applicability of our model 

with endogenous bargaining power. For this purpose, we used the manufacturing 

industry, and its two sub-industries, durable and non-durable goods. Our model estimates 

all parameters in these industries significantly different from zero at 1% significant level. 

With positive bargaining power of both workers and firms, a 1% change in price changes 

wage levels by approximately 0.54% in the manufacturing industry, 0.24% in the non

durable goods industry, and 0.95% in the durable goods industry. A 1% change in output 

changes wage levels by approximately 0.34% in the manufacturing industry, 0.32% in the 

non-durable goods industry, and 0.26% in the durable goods industry. The estimation 

related to the employment variable reveals that there is a negative relationship between 

employment and wages. This implies that a 1% increase in employment level decreases 

wage level by 0.79%, 0.72%), and 0.78% in the manufacturing, non-durable goods, and 
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durable goods industries, respectively. This resuh indicates that firms have a superior 

power (higher than one) when h comes to changing the employment levels. Workers 

encountering the firm's superior power give up the hope of requesting an increase m 

wages; instead they intend to protect what they already have. The result shows that they 

prevented the firm from spreading the cost of increasing employment levels on worker's 

wage by approximately 25%. This implies that firms cover most of the cost of increasing 

employment levels (approximately 75%) by lowering wage levels in all industries. 

We like to conclude with a disclaimer. The data we used may limh our analysis. 

The main problem that one may encounter by using aggregate data is that h is simply not 

possible to determine the beginning or expiring date of the contracts. The determination 

of those dates is important since periods are determined accordingly. With aggregate 

data the periods of contracts of different firms may overlap. The overlapped contracts 

may bias the regression estimates. However, since the period for contracts can be 

identified clearly, firm level data may provide better estimates. And application of our 

methodology to firm level data may result in additional insights. 

100 



REFERENCES 

Acton, Jan P., Evaluating public program to save lives: The case of heart attacks, R-950-
RC. Santa Monica: The Rand Corporation, 1973. 

Akerlof, George A., "Labor Contracts as Partial Gift Exchange," The Quarterly Journal 
of Economics, 1982, Vol. 97, No. 4, pp. 543-569. 

Akerlof, George A. and Janet L. Yellen, "The Fair Wage-Effort Hypothesis and 
Unemployment," The Quarterly Journal of Economics, 1990, Vol. 105, No. 2. pp. 
255-283. 

Alchian and Allen, University Economics, Belmont, CA: Wadsworth Publishing 
Company, 1967, pp.420. 

Alchian, Armen A. and Demsetz, Harold, "Production, Information Costs, and Economic 
Organization," American Economic Review, 1972, Vol. 62, No. 5, pp. 777-795. 

Aoki, Masahiko, The Co-operative Game Theory of the Firm, Oxford: Clarendon Press, 
1986. 

Bacharach, Samuel B., Lawler, Edward J. Bargaining: Power, Tactics and Outcomes, 
San Francisco: Jossey-Bass Publishers, 1981. 

Bishop, R. L. "A Zeuthen-Hicks Theory of Bargaining," Econometrics, 1964, Vol. 32, 
pp.410-417 

Blanchflower, David G. and Oswald, Andrew J., "Estimating a Wage Curve for Britain 
\913-90,'' Economic Journal, 1994, VoL 104, pp. 1025-1043. 

Blanchflower, David G., Oswald, Andrew J., and Garrett, Mario D., "Insider Power in 
Wage Determination," Economica, 1990, Vol. 57, No. 226, pp. 143-70. 

BLS Handbook of Methods, Bureau of Labor Statistics, 1997. 

Bowles, S., "The Production Process in a Competitive Economy: Walrasian, Neo-
Hobbesian, and Marxian Models," American Economic Review, 1985, Vol. 75, No. 1, 
pp. 16-36. 

Bowles, S. and Gmtis, H. (1990), "Contested Exchange: New Microfoundations for the 
Political Economy of Capitalism," Politics and Society, pp. 165-222. 

101 

file:///913-90,''


Bulkley, George and Myles, Gareth D., "Bargaining over Effort," European Journal of 
Political Economy, 1997,Vol. 13, No. 2, pp. 375-84. 

Bulkley, George and Myles, Gareth D., "Trade Unions, Efficiency Wages, and Shirking." 
Oxford Economic Papers, 1996, Vol. 48 No. 1, pp. 75 - 88. 

Burkitt, Brian, "The Sources of Economic Power," International Journal of Social 
Economics, 1980, Vol. 7, No. 3, pp. 122-31. 

Chamberlain, N. W., Collective Bargaining, New York: McGraw-Hill, 1951. 

Chamberlain, N. W., Collective Bargaining, New York: McGraw-Hill, 1965, pp. 123. 

Chamberlain, N. W. and Kuhn, J. W., Collective Bargaining, New York: McGraw-Hill, 

1965. 

Champemowne, D. G., "A Model of hicome Distribution," Economic Journal, 1953, Vol. 
63, pp. 318-51. 

Chow, G. C , "Tests of Equality between Sets of Coefficients in Two Linear 
Regressions," Econometrica, 1960, Vol. 52, pp. 211-22. 

Dalmazzo, Alberto, "Bargaining Power and Wage Determination: The Role of Outside 
Options," Labour, 1995, Vol. 9, No. 1, pp. 121-32. 

Daniel, W. and Millward, N., Workplace: Industrial Relations in Britain, London: 
Heinemann, 1983. 

Dasgupta, P. and Maskin, E. S., "Bargaining and Destructive Power," Discussion Paper 
14332, Harvard Institute of Economic Research, Harvard University, 1989. 

Davidson, C , "Multiunit Bargaining in Oligopolistic Industries," Journal of Labor 
Economics, 1988, Vol. 6, pp. 397-422. 

Doiron, Denise J., "Bargaining Power and Wage-Employment Contracts in a Unionized 
Industry, "International Economic Review, 1992, Vol. 33, No. 3, pp. 583- 606. 

Dowrick, Steve, "Union-Oligopoly Bargaining," Economic Journal, 1989, Vol. 99, No. 
398,pp.1123-42. 

Dowrick, Steve, "Enterprise Bargaining, Union Structure and Wages," Economic Record, 
1993, VoL 69, pp. 393-404. 

Edgeworth, F. Y., Mathematical Physics. London: Routledge & Kegan Paul, 1881. 

102 



Farber, Henry S., "The Analysis of Union Behavior," Ashenfelter, O., and Layard, R., ed. 
Handbook of Labor Economics, Amsterdam: North-Holland, 1986, pp. 1039-1089. 

Ferguson, William D., "Union Bargaining Power in an Efficiency Wage Environment," 
Eastern Economic Journal, 1994, Vol. 20, No. 4, pp. 387- 401. 

Femandez, R., and Glazer, J., "Striking for a bargain Between Two Completely Informed 
Agents," American Economic Review, 1991, Vol. 81, No. 1, pp. 240-252. 

Friedman, M. and Kuznets, S., Income from Independent Professional Practice, New 
York:NBER, 1954. 

Garen, John E., "Empirical Studies of the Job Matching Hypothesis" m Ehrenberg, 
Ronald G., ed. Research in labor economics. Vol. 9, A Research Annual Greenwich, 
Conn, and London: JAI Press, 1988, pp. 187-24. 

Gerking, Shelby, DeHaan, Menno H. and Schulze, William, "The Marginal Value of job 
Safety: A Contingent Valuation Study," Journal of Risk Uncertainty, 1988, Vol. 1, 
No. 2, pp. 185-99. 

Gleen, Blomquist, Mark Berger, and John Hoehn, "New Estimates of the Quality of Life 
in Urban Areas," American Economic Review, 1988, Vol. 78, Table 1. 

Haller, H. and Holden, S., "A Letter to the Editor on Wage Bargaining," Journal of 
Economic Theory, 1990, Vol. 52, pp. 232-236. 

Heckman, James J., and Sedlacek, Guilherme, "Heterogeneity, Aggregation, and Market 
Wage Functions: An Empirical Model of Self-Selection in the Labor Market," 
Journal of Political Economy, 1985, Vol. 93, No. 6, pp. 1077-1125. 

Hicks, J., The Theory of Wages, 2"̂ ^ ed., London: Macmillan and Co., Ltd, 1963. 

Holden, S., "Wage Drift and Bargaining: Evidence from Norway," Economica, 1989, 
VoL 56, pp. 419-432. 

Holmlund, Berth, "Profit Sharing, Wage Bargaining, and Unemployment," Economic 
Inquiry, 1990, Vol. 28, No. 2, pp. 257-268. 

Horn, H. and Wolinksy, A., "Worker Substitutability and Patterns of Unionisation," 
Economic Journal, 1988, Vol. 98, pp. 484-497. 

Hutt, W. H., The strike-Threat System, New York: New Rochelle: Arlington House, 
1973. 

103 



Hutt, W. H., The Theory of Collective Bargaining 1930-1975, Tonbridge: Kent: The 
Institute of Economic Affairs, 1975. 

Jones-Lee, Michael W., The value of life: An economic analysis, Chicago: U. of Chicago 
Press, 1976. 

Jovanovic, Boyan, "Job Matching and The Theory of Tumover," Journal of Political 
Economy, 1979, Vol. 87, pp. 972-990. 

Kiander, Jaakko, "Strike Threats and the Bargaining Power of Insiders," Scandinavian 
Journal of Economics, 1991, Vol. 93, No. 3, pp. 349-62. 

Kiander, Jaakko, "Strike Threats and the Bargaining Power of Insiders: Reply," 
Scandinavian Journal of Economics, 1994, Vol. 96, No. 4, pp. 571-573. 

Kirkbride, Paul S.and Durcan, James W., "Power and the Bargaining Process: A 
Comment on Leap and Grigsby," Industrial and Labor Relations Review, 1988, Vol. 
41, No. 4, pp. 618-21. 

Layard, Richard and Nickell, Stephen, "Unemployment in the OECD Countries," 
Tachibanaki, Toshiaki, ed. Labour market and economic performance: Europe. 
Japan and the USA, New York: St. Martin's Press; London: Macmillan Press, 1994, 
pp. 253-95. 

Lazear, E., "Why is There Mandatory Retirement?," Journal of Political Economy, 1979, 
VoL 87, No. 6, pp. 1261-1284. 

Leap, Terry L., Collective Bargaining and Labor Relations, Englewood Cliffs, NJ: 
Prentice HaU, 1995. 

Leap, Terry L. and Grigsby, David W., "A Conceptualization of Collective Bargaining 
Power," Industrial and Labor Relations Review, 1986, Vol. 39, No. 2, pp. 202-13. 

Lebow, Richard Ned, 77?̂  Art of Bargaining, Bahimore and London: The Johns Hopkins 
University Press, 1996. 

Leigh, Paul J., "Compensating Wages for Job-Related Death: The Opposing Arguments," 
Journal of Economic Issues, 1989, Vol. 23, No. 3, pp.823-842. 

Levine, M., "Airline Compethion in Deregulated Market: Theory, Firm Strategy, and 
Public Policy," The Yale Journal of Regulation, 1987, Vol. 4, pp. 393-494. 

Levy, Amnon, "A Theoretical Analysis of Trade Union Membership Fees, Bargaining 
Power, Wage Rate and Unemployment," Australian Economic Papers, 1998, Vol. 37, 
No. 4, pp. 404-13. 

104 



Liu, Pak-Wai, "Human Caphal, Job Matching and Eamings Growth between Jobs: An 
Empirical Analysis," Applied Economics, 1986, Vol. 18, No. 10, pp. 1135-47. 

MacKinnon, J.G., Crhical Values for Cointegration Tests in Long-run Economic 
Relationships, in Readings in Cointegration, Engle, R. F. and Granger, C.W.J, (eds.), 
Oxford University Press, Oxford, 1991, 267-276. 

Majumdar, Sudipa and Saha, Bibhas, "Job Security, Wage Bargaining and Duopoly 
Outcomes," Journal of International Trade and Economic Development, 1998, Vol. 
7,No.4,pp. 389-403. 

Manzini, Paola, "Strategic Wage Bargaining with Destructive Power: The Role of 
Commitment," Economics Letters, 1997, Vol. 54, No. 1, pp. 15-22. 

Manzini, Paola, "Game Theoretic Models of Wage Bargaining," Journal of Economic 
Surveys, 1998, Vol. 12, No. l,pp. 1-41. 

Manning, Alan, "A Dynamic Model of Union Power, Wages and Employment," 
Scandinavian Journal of Economics, 1993, Vol. 95, No. 2, pp. 175-193. 

Martin, Roderick, Bargaining Power, Oxford: Oxford University Press, Clarendon Press, 
1992. 

McConnell, Campbell R. and Brue, Stanley L., Contemporary Labor Economics, New 
York: McGraw-Hih, hicl995. 

Miller, Ted and Guria Jagadish, "The Value of Statistical Life in New Zealand," Report to 
the Ministry of Transport, Land Transport Division, 1991. 

Miller, Paul, Mulvey, Charles andNorris, Keith (1997), "Compensating Differentials for 
Risk of Death in Australia," Economic Record, Vol. 73, No. 223, pp. 363-72. 

Mishel, L., ''The Structural Determinants of Union Bargaining Power," Industrial and 
Labour Relations Review, 1986, Vol.40, No.l, pp.91-104. 

Moene, K., "Union Threats and Wage Determination," Economic Journal, 1988, Vol. 98, 
No. 391, pp. 471-483. 

Mumford, Karen, Dowrick, Steve, "Wage Bargaming with Endogenous Profits, Overtime 
Working and Heterogeneous Labor," Review of Economics and Statistics, 1994, Vol. 
76, No. 2, pp. 329-36. 

Nash, J. F., Jr., "The Bargaining Problem," Econometrica, 1950, Vol. 18, pp. 155-162. 

105 



Nash, J. F., Jr., "Two-Person Cooperative Games," Econometrica, 1953, Vol. 21, pp.l28-
140. 

Nickell, S., Wadhwani, S. and Wall, M., "Unions and Productivity Growth in Britain, 
1974-86: Evidence from UK Company Accounts Data," European Economic Review, 
1992,VoL36pp.l055-1085. 

Nickell, Stephen and Kong, Paul, "An hivestigation into the Power of hisiders in Wage 
Determination," European Economic Review, 1992, Vol.36, No.8, pp. 1573-99. 

Nickell, S., Vainiomiki, J. and Wadhwani, S., "Wages and Product Market Power," 
Economica, 1994, Vol. 61, pp. 457-473. 

Nickell, S. J. and Andrews, M., "Unions, Real Wages and Employment in Britain 1951-
79," Oxford Economic Papers, 1983, Vol. 35, No. 0 Supplement November, pp. 183-
206. 

Pen, Jan., "A General Theory of Bargaining," American Economics Review, 1952, Vol. 
42, pp. 24-42. 

Pen, Jan, The Wage Rate Under Collective Bargaining, Cambridge, Mass: Harvard 
University Press, 1959. 

Pigou, A. C , The Economics of Welfare, London: Macmillan and Co., Ltd., 1933. 

Pohjola, Matti, "Flexibility, Power and Wage Bargaining", Pagano, UgoRowthom, 
Robert, eds.. Democracy and efficiency in the economic enterprise. Studies in 
Business Organization and Networks, Vol. 1. London: Intemational Thomson, 
Routledge, 1996, pp. 146-63. 

Reyniers, Diane J., "A Dynamic Model of Collective Bargaining," Computational 
Economics, 1998, Vol. 11, No. 3, pp. 205-20. 

Rosen, Sherwin, "The Theory of Equalizing Differences," Ashenfelter, O., and Layard, 
R., ed. Handbook of Labor Economics, Amsterdam: North-Holland, 1986, pp. 641-
692. 

Rothschild, Kurt W., "The Theory of Wages Revisited," Hagemann, Harald and 
Hamouda, O. F., eds. The legacy of Hicks: His contributions to economic analysis. 
London and New York: Routledge, 1994, pp. 60-74. 

Roy A. D., "Some thoughts on the Distribution of Eamings," Oxford Economic Paper, 
1951, VoL 3, pp. 135-146. 

106 



Rubinstein, A., "Perfect Equilibrium in a Bargaining Model." Econometrica, 1982, Vol. 
50, pp. 97-109. 

Sanfey, Peter J. "On the hiteraction between Efficiency Wages and Union-Firm 
Bargaining Models," Economics Letters, 1993, Vol. 41, No. 3, pp. 319-24. 

Sap, Jolande, "Bargaining Power and Wages: A Game-Theorefic Model of Gender 
Differences in Union Wage Bargaining," Labour Economics, 1993, Vol. 1, No. 1, pp. 
25-48. 

Shapiro, Carl and Sfiglitz, Joseph E., "Equilibrium Unemployment as a Worker 
Discipline Device," ThQ American Economic Review, 1984, Vol. 74, No. 3, pp. 433-
444. 

Spence, A. M, "Job Market Signaling," Quarterly Journal of Economics, 1973, Vol. 87, 
No. 3, pp. 355-74. 

Stahl, Ingolf, "Strike Threats and Bargaining Power of Insiders: Comment," 
Scandinavian Journal of Economics, 1994, Vol. 96, No. 4, pp. 567-70. 

Svejnar, Jan, "Bargaining Power, Fear of Disagreement, and Wage," Econometrica, 
1986, Vol. 54, No. 5, pp. 1055-78. 

Svejnar, Jan, "Employee Participation in Management, Bargaining Power and Wages," 
European Economic Review, 1982, Vol.18, No.3, pp. 291- 303. 

Tachibanaki, Toshiaki, Wage Determination and Distribution in Japan, Oxford: 
Clarendon Press, 1996. 

Teulings, Coen N., "The wage distribution in a model of the assignment of skills to jobs," 
Journal of Political Economy, 1995, Vol. 103, No. 2, pp. 280-315. 

Thurow, L. C , Generating Inequality: Mechanisms of Distribution in the US Economy, 
New York: Basic Books, 1975. 

Viscusi, W. Kip, Magat, Wesley A. and Huber, Joel," Pricing Environmental Health 
Risks: Survey Assessments of Risk-Risk and Risk-Dollar Trade-Offs for Chronic 
Bronchitis," Journal of Environment Economics and Management, 1991, Vol. 21, No. 
1, pp. 32-51. 

Viscusi, W. Kip and Magat, Wesley A., Learning about risk: Consumer and worker 
responses to hazard information, Cambridge: Harvard U. Press, 1987. 

107 



Viscusi, W. Kip, Magat, Wesley A. and Huber, Joel, "An Investigation of the Rationahty 
of Consumer Valuations of Multiple Health Risks," Rand J. Economics, 1987, Vol. 
18, No. 4, pp. 465-79. 

Viscusi, W. Kip, Magat, Wesley A. and Forrest, Anne, "Altruistic and Private Valuations 
of Risk Reduction," Journal of Policy Analyses and Management, 1988, Vol. 7, No. 
2, pp. 227-45. 

Viscusi, W. Kip, Employment hazards: An investigation of market performance. 
Cambridge: Harvard U. Press, 1979. 

Viscusi, W. Kip, "The Value of Risks to Life and Health," Journal of Economic 
Literature, 1993, Vol. 31, No. 4, pp. 1912-46. 

von Neumann, J., and Morgenstem, O., Theory of Games and Economic Behavior, 
Princeton, N.J.: Princeton University Press, 1944. 

Walton, R. E. and McKersie, R. B., y4 Behavioral Theory of Labour Negotiations. New 
York: McGraw-Hill, 1965. 

Woodbury, Stephen A. and Huang, Wei-Jang (1991), The tax treatment of fringe 
benefits, Kalamazoo, Michigan: W. E. Upjohn Institute for Employment Research. 

Yellen, Janet L., "Efficiency Wage Models of Unemployment," American Economic 
Review, Vol. 74, No. 2, Papers and Proceedings of the Ninety-Sixth Annual Meeting 
of the American Economics Association, 1984, pp. 200-205. 

Zeuthen, F., Problems of Monopoly and Economic Warfare, London: Routledge & Kegan 
Paul, 1930. 

Zuboff, Shoshana, In the age of the smart machine: The future of work and power. 
New York: Basic Books, 1988. 

108 



APPENDDC A 

DERTVATION of CUT-OFF POINTS 

Derivation for workers: 

P t Y t - W t L t > P t . i Y t . , - W M L t - i , 

Pt Yt - Pt-i Yt-i > Wt Lt -Wt-i Lt.i, 

WtLt -Wt . ,L t . i<PtYt -P t - iYt . i , 

we know that 

W - W 
Wt= Wt-i (1+ AW), since AW = ^—-^, and 

W. t-l 

Pt = Pt-i (1+ AP), since AP = ^ ^'-' 

By substituting, we get 

Lt [Wt-i (1+ AW)]-Wt., Lt-i < Yt [Pt-i (1+ AP)] - Pt.i Yt.i, 

Wt., Lt + Wt-i Lt AW-Wt-i Lt-i < Pt-i Yt + Pt., Yt AP - Pt., Yt.,, 

Wt.,Lt AW -Wt., (Ui - Lt) < Pt., Yt + Pt., Yt AP - Pt., Yt.,, 

Wt.iLt AW < Pt-, Yt +Pt., Yt AP - P M Y M + Wt., (Ui - Lt). 

Muhiplying the (bold) term P M Y M by Yt / Yt, we get. 

AW< A l ^ + Pt-.Yt ^ p _ V j ^ | - Z L ] + ^ ' - ' ^t 
W,,L. W.,L. W.,L. Y. L. 
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P Y P Y Y T - T 
AW < - i ± l J ^ AP-f- -̂' ' r i - l i ± i + ^ t - i ^t 

W, ,L , W, ,L , ' Y / L . 

P Y P Y Y - Y T - T 
AW < -iiiLJj- AP + '-' ' [ l^-ll± ] + ^t-i ^ . 

W, ,L , W. ,L , ^ Y, ^ L, 

CO < Q ^ / 7 ^ - h Q ^ ^ ^ - h e ^ 3.3' 

where 

W, - W,, 
CO = 

W 

P Y P - P 
vW„W _ ^ t - M t AT> 1 AT>— ^ t ^t-1 Q V = ^^^^-^ AP, and AP 

W,,L. P,, 

P Y Y -Y 

W,,L, Y. 

Lt Lt 

Derivation for firms: 

Pt+i Yt+i - Wt Lt+, > Pt Yt - Wt.i Lt, 

Pt+i Yt+i - Pt Yt > Wt Lt+i -Wt . i Lt, 

Wt Lt+i -Wt . , Lt < Pt+, Yt+, - Pt Yt, 
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we know that 

W - W 
Wt= Wt., (1+ AW), since AW = —^ ^ , and 

VV t t-l 

Pt+, = Pt (1 + AP), since AP = ^'"' ^' 
P 

By substituting, we get 

W i [Wt., (1+ AW)]-Wt., Lt < Yt+, [Pt (1+ AP)] - Pt Yt, 

Wt-, Lt+i + Wt-i Lt+, AW-Wt.i Lt < Pt Yt+i +Pt Yt+, AP - Pt Yt, 

Wt.iLt+i AW -Wt., (Lt - Lt+,) < Pt Yt+, +Pt Yt+, AP - Pt Yt, 

Wt.,Lt+, AW < PtYt+, +Pt Yt+, A P - P t Y t +Wt. , (Lt-Lt+i) . 

Muhiplying the (bold) term Pt Ytby Yt+i / Yt+, we get. 

A W < - M i ± ^ A P - h - ^ ^ ^ ^ [ ^ ^ ^ ^ ^ ^ ] + ^ ^ ^ - ^ ^ 

(D < Q^p'+Q^'i'^+Q', 3.4' 

where 
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w.-w, 
CO = — 

w t-l 

Q'p'= '̂"̂ -̂  
W L 
**t-i^t+i 

AP and AP = ^'^' ^' 

Qfvj/f= ^tYt^i ^ Y.., Y t+1 -^t 

W,,L,„ Y, 
], 

t+1 

f— Lt Lj+i ê  = 
't+1 

ore^=- [^ ' " ' ^'] 
Lt+1 
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APPENDDC B 

DERTVATION WITH EXOGENOUS BARGAINING POWER 

max[co-min{SJ}]^-P[co]P 3.5 

Taking the In of the 3.5 and differentiating with respect to co generates the following 

=> (1-p) log[co - min{Z^, S""}] + P Iog[o)] 

=> ^-P +P=o 
co-min{2^} co 

co-min{E^} co 

=> co(l-p) = -P[(0-min{EJ}] 

\-P ^ . ,^u 
=> C O — ^ + CO =min{2.-'} 

p 

= > 

CO = p[inin{QV'+"'*'+e'. n > " + n"'P" + e"'}] 3,6 

or 

CO = p [ min{lJ}] 3-6' 
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APPENDIX C 

DERTVATION WITH ENDOGENOUS BARGAINING POWER 

max (co-SO ^ ^' ^' ^'^ CO 

- Qp - 0 4 ' - e 
P|—^ + P, + p3 

Z' V V 3.7 

Taking the In of 3.7 gives 

(i-(Pi 77+P2 ̂ + P 3 ^ ) ) iog[o) - min{zJ}] + [p, ^ + p , Tr+P3IT J i°g[̂ J £ j • - ^} • - ^ j EJ ' - IJ • ^ SJ 

Differentiating with respect to co, we get 

1-(P,^ + P a ^ + P 3 ^ ) ^ P , ^ + P . ^ + P 3 ^ _^ 

co-min{E^} CO 

= > ( l - ( P , ^ + P , ^ + P3|.))co + ( P , ^ + P , ^ + P 3 ^ ) [ c o - m i n m ] = 0 
^J S^ 2^ 2J ^ IJ •' IJ 

=>0D-(P.|f + P , ^ + P3|-) [min{Zn] = 0 

=>co= [ p , ^ - H p , — - + P3—][min{lJ}] 3.8 
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APPENDDC D 

DATA 

The following explanations for the data are from BLS Handbook of Methods 
(1997, p. 90): 

Output (Y): 
Real gross domestic product in the business and nonfarm business sectors is the 

basis of the output components of the major sector labor productivity and muhifactor 
productivity measures. These output components are based on and are consistent with the 
National Income and Product Accounts (NIPA), including the gross domestic product 
(GDP) measure, prepared by the Bureau of Economic Analysis (BEA) of the U.S. 
Department of Commerce. 

Real business sector output is an annual-weighted (Fisher-Ideal) index. It is 
constructed from the gross domestic product (GDP) excluding the following outputs: 
General government, nonprofit institutions, paid employees of private households, and 
the rental value of owner-occupied dwellings. These same exclusions are made when 
calculating current dollar output for the sector. The farm sector, which is subject to 
unique extemal forces, also is excluded to yield the nonfarm business sector, the principal 
focus of many productivity studies. Nonfmancial corporate output is similar to that of the 
business sector but also excludes unincorporated businesses and those corporations which 
are depository institutions, nondepository institutions, security and commodity brokers, 
insurance carriers, regulated investment offices, small business offices, and real estate 
investment trusts. 

Labor (L): 
The primary source of hours and employment data is the BLS Current 

Employment Statistics (CES) program, which provides monthly survey data on total 
employment and employment and average weekly hours of production and 
nonsupervisory workers in nonagricultural establishments. Jobs rather than persons are 
counted, so that multiple jobholders are counted more than once. 

The CES data are based on payroll records from a sample of establishments in 
which the probability of sample selection is related to the establishment size. Data on 
employment, hours, and eamings are collected monthly; the reference period for these 
data is the payroll period including the 12th of the month. Establishment data are 
published monthly in Employment and Earnings. 

Because CES data include only nonfarm wage and salary workers, data from the 
Current Population Survey (CPS) are used for farm employment. In the nonfarm sector, 
the CPS is also used for proprietors and unpaid family workers. Government enterprise 
hours are developed from the National Income and Product Accounts estimates of 
employment and CPS data on average weekly hours. The labor input of employees of 
nonprofit corporafions are estimated based on data from the Commerce Department's 
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Bureau of the Census and Bureau of Economic Analysis and subtracted from the totals 
for each major sector. Hours of labor input are treated as homogeneous unhs; no 
distinction is made among workers with different skill levels or wages. 
For nonmanufacturing sectors, employment and average weekly hours are computed 
from the CES, CPS, and NIPA sources. Although CES data on average weekly hours 
refer only to nonsupervisory workers, it is assumed for the computation of hours that the 
length of the workweek in each nonmanufacturing industry is the same for all wage and 
salary workers. 

In manufacturing, separate measures for production and nonproduction workers' 
hours are derived and aggregated to the manufacturing total. Employment and average 
weekly hours for production workers and employment for nonproduction workers are 
taken directly from CES data. Average weekly hours for nonproduction workers were 
developed from BLS studies of wages and supplements in manufacturing which provide 
data on the regularly scheduled workweek of whhe-collar employees. 

In the CES, weekly hours are measured as hours paid rather than hours at work. 
The Hours at Work Survey is used to convert the hours paid of nonagricultural 
production and nonsupervisory employees to an hours-at-work basis. Hours at work 
exclude all forms of paid leave, but include paid time to travel between job sites, coffee 
breaks, and machine downtime. This survey of about 5,500 establishments has collected 
quarterly and annual ratios of hours at work to hours paid since 1981. (See BLS form 
2000P1 in the printed edition of the Handbook of Methods for a sample data collection 
form for manufacturing industries. Form 2000N1 is a virtually identical form for 
nonmanufacturing industries and is not reproduced. The resultant quarterly measures are 
used to convert the paid hours of nonfarm employees to an hours-at-work basis. The 
estimates of hours of farm workers, proprietors, unpaid family workers, employees of 
government enterprises, and paid employees of private households are collected on an 
hours-at-work basis. These hours are only adjusted to include information on those 
persons who are employed but not at work during the survey week. 

Wage (W): 
BEA develops employee compensation data as part of the national income 

accounts. These quarterly data include direct payments to labor—wages and salaries 
(including executive compensation), commissions, tips, bonuses, and payments in kind 
representing income to the recipients—and supplements to these direct payments. 
Supplements consist of vacation and holiday pay, all other types of paid leave, employer 
contributions to fimds for social insurance, private pension and health and welfare plans, 
compensation for injuries, etc. 

The compensation measures taken from establishment payrolls refer exclusively 
to wage and salary workers. Labor cost would be seriously understated by this measure of 
employee compensation alone in sectors such as farm and retail trade, where hours at 
work by proprietors represent a substantial portion of total labor input. BLS, therefore, 
imputes a compensation cost for labor services of proprietors and includes the hours of 
unpaid family workers in the hours of all employees engaged in a sector. Labor 
compensation per hour for proprietors is assumed to be the same as that of the average 
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employee in that sector for measures found m the BLS news release, "Productivity and 
Costs 
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APPENDDC E 

UNIT ROOT TESTS 

Table E.l. Unh Root Tests Results 

A. DF Tests for Unh Root. 
Variables 

W 
P 
O 
L 

Manufacturing 
Industry 
-5.8637* 

-3.1457** 
-6.6951* 
-6.6440* 

Durable Goods 
Industry 
-5.8093* 

-2.0641** 
-7.0195* 
-6.5051* 

Non-Durable Goods 
Industry 
-4.6390* 

-3.4344** 
-6.1764* 
-6.7522* 

B. ADF Tests for Unh Root. 
Variables 

W 
P 
0 
L 

Manufacturing 
Industry 
-4.8924* 

-3.2535** 
-5.2331* 
-6.0007* 

Durable Goods 
Industry 
-5.5316* 

-2.5035** 
-5.0243* 
-5.9136* 

Non-Durable Goods 
Industry 

-3.3352** 
-3.7730* 
-5.5034* 
-5.9782* 

A. PP Tests for Unh Root. 
Variables 

W 
P 
0 
L 

Manufacturing 
Industry 
-5.8239* 

-3.1324** 
-6.7813* 
-6.7245* 

Durable Goods 
Industry 
-5.7701* 

-1.9043*** 
-7.1444* 
-6.5597* 

Non-Durable Goods 
Industry 
-4.6691* 

-3.7070** 
-6.1701* 
-6.8221* 

* denotes significance at the 1% level 
** denotes significance at the 5% level 
*** denotes significance at the 10% level 
The significance levels are based on MacKinnon (1991) critical values. The series are 
between 1947 and 1998 annual data. W. P, O, and L denote wage, price, output, and 
labor related variables. See text for detailed explanations. 
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APPENDIX F 

CHOW TEST 

Table F.l. Chow Forecast Test 

Industry 
Manufacturing Industry 
Durable Goods Industry 
Non- Durable Goods Industry 

F-statistic 
2.0887 
0.8527 
1.9458 

Probability 
0.0513 
0.6436 
0.0697 
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APPENDIX G 

WALD TEST 

MANUFACTURING INDUSTRY 

F-statistic: 2.6986 
Chi-square: 5.3972 

NON-DURABLES INDUSTRY 

F-statistic: 11.0097 
Chi-square: 22.0195 

DURABLES INDUSTRY 

F-statistic: 40.7393 
Chi-square: 81.4786 

Probability: 
Probability: 

Probability: 
Probability: 

Probability: 
Probability: 

0.0789 
0.0672 

0.0001 
0.0000 

0.0000 
0.0000 

The hypothesis for all test is P\^ pi = P^. 
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