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Learning Objectives : 
After learning this chapter you will understand : 

 

➢ Meaning of Partial & General Equilibrium. 

➢ The Edgeworth Box. 

➢ Pareto Efficient Allocation. 

➢ Contract Curve. 

➢ The Algebra of Equilibrium. 

➢ Walras Law. 

➢ Relative Prices. 

➢ The Existence of Equilibrium. 

➢ Equilibrium and Efficiency. 

➢ The Algebra of Efficiency. 

➢ Implications of First Welfare Theorem. 

➢ Implications of Second Welfare Theorem. 
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Basic Concepts 

1. Partial Equilibrium : Partial equilibrium analysis was given by Alfred Marshall 

explaining the determination of equilibrium on the basis of the condition of ceteris 

paribus, i.e., other things remaining constant. When we discussed the equilibrium 

condition in a particular market we only booked at part of the problem that how 

demand and supply were affected by the price of the particular good we were 

examining. A partial equilibrium analysis either ignores effects on other industries 

in the economy or assumes that the sector in question is very, very small and 

therefore has little if any impact on other sectors of the economy. 

 As defined by George Stigler, the partial equilibrium  is one which is based 

only on a restricted range of data for example price of a single good keeping price 

of all other goods as constant.  

 

2. General  Equilibrium : General equilibrium analysis was given by Leon Walres, 

he ignored the assumption of ceteris paribus. General equilibrium analysis seeks to 

explain the behavior of supply, demand and prices in a whole economy with 

several or many interactive  markets by seeking to prove that a set of prices exist 

which will result in an overall equilibrium. Hence we call it general equilibrium. 

General equilibrium theory is distinguished from partial equilibrium theory 

by the fact that it attempts to look at several markets simultaneously rather than a 

single market in isolation.  

 

3. Assumption of General Equilibrium : Since General equilibrium is a complex 

problem we will be adopting three essential assumptions that will simplify our 

analysis. However the results are still applicable in a general case.  

(i) Assume  that consumers and producers are in competitive market implying 

that all agents are price taker and optimize their gain given  those  prices. 

The study of general equilibrium with imperfect competition is quite 

interesting but it is very difficult to handle.       

(ii) Assume that there are only two goods in the market with either 2 economic 

agents. 

(iii) We consider general equilibrium  problem in two stages, initially we assume 

that there are 2 consumers each having a certain endowment of 2  goods and 

then we will examine how they achieve equilibrium through trade with one 

another. This is what we call pure exchange economy. The economy in 

which supply of all the goods are fixed is known as pure exchange economy.            

 

4. Endowment : Each of the two consumers has an initial stock, of the economy’s 

two goods. The endowments can be interpreted literally as stock of goods, or less 

literally as human capital, and are the quantities that are available for trade. Given 

the absence of production, these quantities remain constant. A consumer is 

described by their endowments and their preferences. The endowment of consumer 

h is denoted by ( )hhh

21 , = , where 0h

i  is h’s initial stock of good i. 
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5. Edgeworth Box : Francis Edgeworth developed this method of analysis in 19th 

century. It provides a powerful way of graphically studying exchange and role of 

market. The understanding of Edgeworth Box is critical for understanding           

exchange and market.  It essentially merges the indifference map between the  

parties in the trade by inverting one of the agents diagram. It allows us to depict the 

endowments and preference of two individual in one diagram.                    

 

6. Assumptions for Edgeworth Box : The following assumptions are required to 

construct an edge worth box : 

(i) Let there be two agents, agent A & agent B and two goods, good 1 and good 

2.    

(ii) Let the consumption bundle of A is denoted as XA = ( )21 , AA xx  & 

consumption bundle of B is denoted as XB = ( )21 , BB xx . Where, 
1

Ax  denotes 

quantity of good 1 consumed by agent A and 
2

Ax  denotes the quantity of 

good 2  consumed by agent A. Similarly, 
1

Bx  denotes quantity of good 1 

consumed by agent B and 
2

Bx  denotes the quantity of good 2  consumed by 

agent B. 

(iii) Let agents A and B are endowed with an initial endowment of 2 goods. The 

endowment of agent A is ( )21 , AA ww , endowment of agent B is ( )21 , BB ww . 

 

7. Feasible Allocation : A pair of consumption bundle XA and XB
 is called an 

allocation. An allocation is feasible allocation if the total amount of each good 

consumed is equal to the total amount available, i.e., 
1111

BABA wwxx +=+  

 And  
2222

BABA wwxx +=+  

( )21 , AA ww   and ( )21 , BB ww   are initial endowment and after trading with each other  

both the consumer reach at a final allocation, i.e., ( )21 , AA xx  and ( )21 , BB xx . 

     
   Agent A   Agent B 

Figure 1 : Endowments of Two Consumers 
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In Figure 1, the left panel shows the indifference map and endowment of agent A 

whereas the right panel shows the indifference map and endowment of agent B. 

When right panel is inverted and superimposed  on left panel we get the Edgeworth 

box. 

The edgeworth box is represented in Figure 2 below. The width of the  

edgeworth box measures the total supply of Good 1 in the economy and the height 

of the edgeworth box measures the total supply of good 2 in the economy. Agent 

A's consumption choices are measured from lower left corner and his preference 

direction is north east whereas Agent B's choices are measured from upper right 

corner and his preference direction is south west. W represents the endowment 

point of both agents. 

 

 
    Figure 2 : Edgeworth Box 

8. Role of Trade : With trade  both the consumers can be better off. As in Figure 3, 

'' is the initial endowment. Agent A will become better off if he can move in the 

direction of North-East and agent B can become better off if he can move in the 

direction of south–west. So, the shaded lens shaped region represents such region 

were both the agents can be made better off. There are three possible cases where 

trade can improve  their welfare. 

 
 Figure 3 : Edgeworth Box and Role of Trade 
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Case I - Both agents are better off : If with trade agent's can move from point 

‘W’ to point ‘M’ then the welfare of both the agents  will improve. There is no 

specific  way to define ‘M’, any allocation inside the shaded lens region improves 

the welfare of both the agents. At point M, agent A gives up || 11

AA xw −  units of 

good 1 and gains || 22

AA xw −  of good 2 similarly B also gains || 11

BB xw −  of good 1 

and losses || 22

AA xw −  of Good 2. 

Case II - Agent A is made better off : If through trade agents can move from 

point ‘W’ to point ‘P’ then agent A is better off whereas agent B is indifferent  

because A reaches at higher indifference curve and B lies at same indifference 

curve. 

Case III - Agent B is better off :  If through trade agents can move from point 

‘W’ to point ‘Q’ then agent B is better off whereas agent A is indifferent  because 

B reaches at higher indifference curve and A lies at same indifference curve. 

 

9. Pareto Efficient Allocations : The Figure 3, above suggests that the original 

endowment point ‘W’ is not optimal in some sense. This is because two consumers 

can be both better off if they exchange the goods in such way that the new 

allocation lies in the shaded area. This brings us to the concept of Pareto 

optimality. Given a set of alternative allocations of, say, goods or income for a set 

of individuals, a change from one allocation to another that can make at least one 

individual better off without making any other individual worse off is called a 

Pareto improvement. An allocation is Pareto efficient or Pareto optimal when no 

further Pareto improvements can be made. In other words, we call an allocation 

Pareto optimal when no change can make one consumer better off without making 

the other worse off. 

Specifically, a Pareto Efficient Allocation is an allocation where : 

(i) There is no way to make all the people involved better off. 

(ii) No way to make some one better off without making someone else worse 

off. Basically, if we are at a tangency point, for us to raise the utility of one 

agent can only be achieved by reducing the utility of the other agent. 

(iii) All gains from trade are exhausted. There are no mutually advantages trades 

to be made. This is the tangency of indifference curve condition. 

(iv) There are no mutually advantageous trades to be made. This essentially 

means that if you were to allocate a equilibrium to the agents, no one could 

unilaterally negotiate a better arrangement for everyone. 

 

10. Contract Curve : A Pareto Efficient point is not a unique point in Edgeworth box. 

In fact there are infinite number of such points. The set of all Pareto efficient 

points in the edgeworth box is called a Pareto set or a contract curve. The later 

name comes from the idea that all final contracts for trade must lie on the Pareto 

set, Otherwise they wouldn't be final because there would be some improvement 

that could be made. The contract curve will start from A's origin and will stretch 

upto B's origin. The contract curve is shown in Figure 4 below : 
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Figure 4 : Contract Curve 

Note the following simple geometry of Pareto efficient allocations: the indifference 

curves of the two agents must be tangent at any Pareto efficient allocation in the 

interior of the box. It is easy to see why. If the two indifference curves are not 

tangent at an allocation in the interior of the box, then they must cross. But if they 

cross, then there must be some mutually advantageous trade—so that point cannot 

be Pareto efficient. 

 

11. Gross and Net Demand : Gross Demand is the total amount of Good which is a  

particular agents wants at the prevailing price. Whereas net demand is the 

difference between gross demand and initial endowment. For example, let 

( )21 , AA ww
 is the endowment of agent A and ( )21 , AA xx

 is his gross demand. Then net 

demand of agent A is ( )2211 , AAAA wxwx −− . In the context of general equilibrium 

analysis, net demands are sometimes called excess demands. We will denote the 

excess demand of agent A for good 1 by 
1

Ae . By definition, if A’s gross demand is 
1

Ax , and his endowment is 
1

Aw , we have 

    
111

AAA wxe −=  

 

12. Disequilibrium in the Market : When the total demand of the goods is more than 

their total supply then the market is said to be in the disequilibrium. We will now 

discuss the process/mechanism by which an equilibrium is derived. We can think 

of the process as either bargaining process where each individual agent given the 

demand for her endowment decides on a particular price competitively (If you find 

the idea that just two players could lead to a competitive structure, you could think 

consumer as being a group of consumers of a particular type), or you could 

imagine a social planner (higher authority or auctioneer) who sets the prices and 

tries to get both agents A & B to come to an equilibrium point on the Contract 

Curve. As we know that the slope of the individual's budget constraint, or the 

marginal rate of transformation is just the price ratio of the two goods for a 



PPrriimmee  AAccaaddeemmyy,, 2581 Hudson Lane, Delhi – 9 

Micro Economics          By :Dheeraj Suri, 9899-192027 1.7 

 

 

 

 

consumer, 
2

1

p

p
. In consumer theory, an individual finds her optimal consumption 

bundles when her indifference curve is tangent to her budget constraint. As you 

can imagine, not all price ratio would bring the two agents onto the contract curve 

as depicted in the Figure 5 below : 

 
Figure 5 : Disequilibrium in the Market 

As may be discerned from the Figure 5, an arbitrary set of prices (p1, p2) cannot 

guarantee that demand (aggregate demand of both agents A & B) equate with the 

supply (sum of the agent's individual endowment of the two goods). That is the 

excess demand (or net demand) of A, i.e., 
i

A

i

A

i

A wxe −=  or excess demand of B, 

i.e., 
i

B

i

B

i

B wxe −= , where i  1, 2, need not be what the other agent B(or A) 

wishes to sell. Or in terms of aggregate demand of the two agents, the total demand 

need not be equal to the total endowment of the two goods. In that sense, the above 

figure shows an exchange market in disequilibrium. Note that in equilibrium, the 

budget line must pass through the endowment point principally for the reason that 

the income of each agent is determined by her own endowment. 

 

13. Equilibrium in the Edgeworth Box : If the market is in disequilibrium, then in 

such a situation, it is natural to suppose that the auctioneer will change the prices 

of the goods. If there is excess demand for one of the goods, the auctioneer will 

raise the price of that good, and if there is excess supply for one of the goods, the 

auctioneer will lower its price. This adjustment process continues until the demand 

for each of the goods equals the supply.  
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Figure 6 : Equilibrium in the Market 

As in Figure 6, the amount that A wants to buy of good 1 just equals the 

amount that B wants to sell of good 1, and similarly for good 2. Said another way, 

the total amount that each person wants to buy of each good at the current prices is 

equal to the total amount available. We say that the market is in equilibrium. More 

precisely, this is called a market equilibrium, a competitive equilibrium, or a 

Walrasian equilibrium. Each of these terms refers to the same thing : a set of 

prices such that each consumer is choosing his or her most-preferred affordable 

bundle, and all consumers choices are compatible in the sense that demand equals 

supply in every market. 

It should further be noted that at equilibrium, due to the tangency of the 

indifference curves, the following must be true : 

2

1

2

1

2

1

p

p
MRS

MU

MU

MU

MU
MRS B

B

B

A

A
A ====  

   

Exercise 1 
 Theory Questions 

Q1. State and explain the Pareto optimality criterion. How far is it useful in suggesting 

policies that will make the community better off? 

Q2. “General equilibrium analysis is solely concerned with relative prices.” Examine 

critically. 

Q3. Consider the general equilibrium of a two person two commodity exchange model. 

Under what conditions is two equilibrium also the Pareto optimal? 

Q4. Outline the meaning of general equilibrium. State the conditions for the existence, 

stability and uniqueness of general equilibrium in an economy with two factors, 

two commodities and two consumers. 

Q5. Define a contract curve. What determines the final location of two parties on the 

contract curve? In what sense is the contract curve a locus of optimal locations?

 [Eco. (H) 1985] 

Q6. Any desired Pareto efficient allocation can be attained by the competitive market 

mechanism if the initial endowments are adjusted appropriately. Discuss.  

  [Eco. (H) IV Sem. 2014] 
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Q7. Can some individual be made better off if we are at a Pareto efficient allocation? Is 

it possible to have a Pareto efficient allocation where someone is worse off than he 

is at an allocation that is Pareto efficient? Show such possibilities of allocations 

with the help of an Edgeworth box diagram. 

 

 

 Numerical Problems 

Q1. Mickey and Minnie have 8 cups of milk and 8 cups of juice to divide between 

themselves. Each has the same utility function given by u(m, j) = max [m, j] where 

m is the amount of milk and j is the amount of juice that each has. Show the locus 

of Pareto optimal allocations in their Edgeworth Box. [Eco. (H) 2011] 

Q2. Amir and Govinda constitute a 2 x 2 Exchange Economy. There are two 

commodities Potato (P) and Mutton (M). Amir’s utility function is UA = Min (P, M) 

and Govinda’s is UG = Min (P, M), where P and M are the amount of the two 

commodities consumed by them. Amir has 50 units of P and none of M while 

Govinda has 100 units of M and none of P: 

(a) Draw the box diagram and show the contract curve. 

(b) Suppose Amir consumes 25 units of both P and M and Govinda the rest of 

the two commodities. Will this outcome by Pareto Optimum? Is this 

outcome a competitive equilibrium? [Eco. (H) 2008] 

Q3. Draw the edgeworth box diagram and the contract curve if both individuals 

consider the commodities (x and y) as substitutes.  Assume that for the first 

individual one unit of x gives same satisfaction as 1.1 unit of y, while for the other 

individual one unit of x gives same satisfaction as .9 unit of y. [Eco. (H) 2008] 

Q4. Lata has 40 biscuits and no tea while Kanta has 20 cups of tea.  (Both have smooth, 

convex to the origin indifference curves between biscuits and tea). At these 

consumption baskets Lata’s marginal rate of substitution of tea for biscuits is 1 

biscuit for 1 cup of tea while Kanta’s is 3 biscuits for 1 cup of tea. Is this an 

efficient distribution of goods? Answer using the Edgeworth box diagram.    

  [Eco. (H) 2009] 

Q5. A and B are two consumers consuming two goods X1 and X2. A has an initial 

endowment of (60, 10) with utility function UA(x1, x2) = x1
A + x2

A. B has an initial 

endowment of (20, 30) with utility function UB(x1, x2) = x1
B.x2

B.  

(a) Draw an Edgeworth box. Mark the initial endowment E and draw their ICs 

passing through E.  

(b) Which equation needs to be satisfied at any Pareto optimum? Show the locus 

of Pareto optimum allocations.  

(c) If price of good x1 (i.e., p1) is the Numeraire price = Re. 1, what will be the 

price of good x2 (i.e., p2)? 

(d) What will be the equilibrium amount of x1 and x2 consumed by A and B? 

(e) Can A consume a bundle more than (55, 15)? 

(f) If there are 1000 consumers like A and 1000 like B prices for A and B be 

competitive equilibrium prices, will demand equal supply for x1 and x2? 
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Ans. (b) 
BB xx 21 = , (c) p2 = 1, (d) 25,15,55 2121 ==== BBAA xxxx ,  

(e) No, (f) Yes. 

Q6. A and B are two consumers consuming two goods X1 and X2. A has an initial 

endowment of (1, 4) with utility function UA(X1, X2) = X1
A.X2

A . B has an initial 

endowment of (7, 0) with utility function UB(X1, X2) = min.{XB
1, X

B
2}. 

(a) Draw an Edgeworth box. Mark the initial endowment E and draw their ICs. 

(b) Show the locus of Pareto optimum allocations.  

(c) If price of good X1 (i.e., p1) = Re. 1 and price of good X2 (i.e., p2) = Rs. P, 

write the demand function of X2 for consumer B.  

(d) What is the value of A’s initial endowment? Write the demand function of 

X2 for A.  

Ans. (b) 
BB xx 21 = , (c) 

p
x B

+
=

1

7
2 , (d) Value = 1 + 4p, 

p

p
x A

+

−
=

1

34
2

 

Q7. Given the following information, find the pure exchange competitive equilibrium 

allocation and the relative price of good 2 (p2/p1). [Eco. (H) IV Sem. 2014] 

 Utility function Initial Endowment 

Good 1 Good 2 

Individual A 
2121 .),( xxxxU =  0 20 

Individual B },min{),( 2121 xxxxU =  40 10 

Q8. A and B are two consumers consuming two goods - X1 and X2. A has an initial 

endowment of (3, 2) with utility function AAAA
A xxxxU 2121  ),( =  and B has an initial 

endowment of (1, 6) with utility function BBBB
B xxxxU 2121  ),( = . A and B consume 

twice as much X2 as X1.  

(a) Draw an Edgeworth box and mark the initial endowment W. Draw their ICs 

when both consumers get utility of 6 units, i.e., ),( 21
AA

A xxU  = 6 and 

),( 21
BB

B xxU  = 6. 

(b) Which condition must be satisfied at Pareto optimum allocation. 

(c) At any Pareto efficient allocation, what is the slope of A’s Indifference 

curve? 

(d) What is the price ratio and consumption bundles at competitive equilibrium? 

(e) Draw A’s budget line and mark A and B’s competitive equilibrium bundle.  

Ans. (b) 
B

B

A

A

x

x

x

x

1

2

1

2 = , (c) slope = -2, (d) 2
2

1 =
p

p
,   

Q9. Let two consumers have preferences described by the utility function 

 ( ) ( )hhhhh xxxxU 2121 loglog),( +=  ;     h = 1, 2 

 And the endowments described below  

 Good 1 Good 2 

Consumer 1 3 2 

Consumer 2 2 3 

 (a) Calculate the consumer’s demand functions. 

4,2,4,2 2121 ==== BBAA xxxx
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 (b) Select good 2 as the Numeraire, find the equilibrium price of good 1. 

Q10. Consider an economy with two goods and two consumers with preferences 

 ( )hhhhh xxxxU 2121 ,min),( =  ;     h = 1, 2 

 And the endowments described below  

 Good 1 Good 2 

Consumer 1 1 2 

Consumer 2 2 1 

 (a) Draw the edgeworth box for the economy. 

 (b) Show the contract curve. 

Q11. In a 2  2 pure exchange economy find the Pareto set given by the utility functions 

of the two consumers A and B are UA = 4XA + YA and UB = 4XB + YB. Their initial 

endowments are WA = (10, 10), WB = (30, 30). Is the initial endowment Pareto 

efficient? [Eco. (H) IV Sem. 2016] 

Q12. There are 2 consumers A and B consuming 2 goods- X1 and X2. A has an initial 

endowment of (8, 12) with utility function 
AAAA

A xxxxU 2121 2),( +=  B has an 

initial endowment of (8, 4) with utility function BBBB
B xxxxU 2121 4),( +=  

(a) Draw an edge worth box with A and B’s IC passing through initial 

endowment E. 

(b) Which condition must be satisfied at Pareto optimum and draw the locus of 

such allocations? 

(c) Find the competitive equilibrium prices and quantities? 

Ans. (b) 
4

1

2

2 =
B

A

x

x
, (c) 8.12,2.3 22 == BA xx , contract curve is a horizontal line and 

2.3

1

1

2 =
p

p
 

Q13. A and B are two consumers consuming two goods- X1 and X2, A has an initial 

endowment of (0, 12)) with utility function AAA

A xxxxU 2

4

121 2),( +=  . B has an initial 

endowment of (12, 0) with utility function  }2,.{min),( 2121

BBBB

B xxxxU = . 

(a) Draw an Edgeworth box and mark the initial endowment E. Draw their ICs 

and Locus of Pareto optimal allocations.  

(b) What is the price ratio of the two goods in competitive equilibrium?  

(c) Write A’s budget line and quantity of X1 and X2 consumed in equilibrium by 

each of the two consumers. 

Ans. (b) 
2

1

2

1 =
p

p
, (c) )9,6(),( 21 =AA xx  and )3,6(),( 21 =BB xx  

Q14. Consumer A loves good y and hates good x. His utility function is 2

4

1
),( xyyxU −=

. Consumer B likes both good x and y and his utility function is xyyxU 2),( += . 

A has an endowment bundle of (8, 0) and B has an endowment bundle of (8, 16).  

(a) Draw A and B’s ICs passing through endowment bundle E.  



PPrriimmee  AAccaaddeemmyy,, 2581 Hudson Lane, Delhi – 9 

Micro Economics          By :Dheeraj Suri, 9899-192027 1.12 

 

 

 

 

(b) At Pareto optimal allocation, how many units of good x will consumer A 

choose? Show the locus of Pareto optimal allocations. 

(c) At competitive equilibrium how many units of good x will consumer B 

have? What will be his marginal utility for good x and y?  

(d) If price of good y = Re. 1 per unit, then what will be the price of good x 

when B consumes 16 units of good x?  

(e) Determine the equilibrium allocation of A and B?  

Ans. (b) 0 units, (c) x = 16, MUx = ¼ and MUy = 1,  (d) px = ¼ 

 (e) )2,0(),( =AA yx  and )14,16(),( =BB yx  

 

Basic Concepts 

1. The Algebra of Equilibrium : Let ),( 21

1 ppxA  be the demand function of agent A 

for good 1 and ),( 21

1 ppxB  be the demand function of agent B for good 1. Let 

),( 21

AA ww  and ),( 21

BB ww   be their endowments. We can describe this equilibrium as 

a set of price ( )*

2

*

1 , pp  such that we have  

  ( ) ( ) 11*

2

*

1

1*

2

*

1

1 ,, BABA wwppxppx +=+  

  ( ) ( ) 22*

2

*

1

2*

2

*

1

2 ,, BABA wwppxppx +=+  

These equations represents that in equilibrium total demand for each good should 

be equal to total supply.  

Let ( ) 1

21

1

21

1 ),(, AAA wppxppe −= is the net demand for good 1 by agent A. It shows 

the difference between what A want to consume of good 1 and what he initially 

has. Similarly ( ) 1

21

1

21

1 ),(, BBB wppxppe −=  is the net demand of good 1 by agent 

B. So the aggregate excess demand function for good 1 in the economy denoted by

( )211 , ppz  represents the sum of excess demands of both agents A and B of good 1 

such that  

 ( ) ( ) ( )21

1

21

1

211 ,,, ppeppeppz BA +=  

Similarly aggregate excess demand of good 2 is  

 ( ) ( ) ( )21

2

21

2

212 ,,, ppeppeppz BA +=  

 

2. Walras Law : Walras law says that the value of aggregate excess demand is 

identically zero, i.e., for all the prices (and not just equilibrium prices) the value of 

aggregate excess demand is always zero. Symbolically.  

  ( ) ( ) 0,, 21222111 + ppzpppzp  

Note that Walras law must hold for all prices, since each agent must satisfy 

his or her budget constraint for all prices. Since Walras law holds for all prices, in 

particular, it holds for a set of prices where the excess demand for good 1 is zero. 

So, if we find a set of prices ( )*

2

*

1 , pp  where the demand for good 1 equals the 

supply of good 1, we are guaranteed that the demand for good 2 must equal the 

supply of good 2. Alternatively, if we find a set of prices where the demand for 
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good 2 equals the supply of good 2, we are guaranteed that market 1 will be in 

equilibrium. 

In general, if there are markets for k goods, then we only need to find a set 

of prices where k – 1 of the markets are in equilibrium. Walras law then implies 

that the market for good k will automatically have demand equal to supply. 

 

3. Relative Prices : Walras law implies that there are only k – 1 independent 

equations in a k-good general equilibrium model : if demand equals supply in k – 1 

markets, demand must equal supply in the final market. But if there are k goods, 

there will be k prices to be determined. Now, the problem is to solve for k prices 

from k – 1 equations. 

Actually there are really only k − 1 independent prices. We know that if we 

multiply all prices and income by a positive number ‘t’, then the budget set 

wouldn’t change, and thus the demanded bundle wouldn’t change either. In the 

general equilibrium model, each consumer’s income is just the value of his or her 

endowment at the market prices. If we multiply all prices by t > 0, we will 

automatically multiply each consumer’s income by t. Thus, if we find some 

equilibrium set of prices ( )*

2

*

1 , pp , then ( )*

2

*

1 , tptp  are equilibrium prices as well, for 

any t > 0. This means that we are free to choose one of the prices and set it equal to 

a constant. In particular it is often convenient to set one of the prices equal to 1 so 

that all of the other prices can be interpreted as being measured relative to it. 

 

4. The Existence of Equilibrium : Generally, we don’t have explicit algebraic 

formulas for each consumer’s demands. We might well ask how do we know that 

there is any set of prices such that demand equals supply in every market? This is 

known as the question of the existence of a competitive equilibrium. 

Basic algebra might keep us into believing that just because we have the 

same number of equations as there are unknowns once we have normalized the 

prices, i.e., in a market with k goods there were k – 1 relative prices to be 

determined, and there were k – 1 equilibrium equations stating that demand should 

equal supply in each market. So, a solution would exist. The fact is that that idea is 

not sufficient. The crucial assumption is however that we need the consumers' 

aggregate excess demand function to be continuous function for existence of 

equilibrium. 

We need the following conditions to have a continuous demand function : 

(i) As long as consumers have convex preferences, we will get continuous 

demand. 

(ii) The more general condition is that even if individual demand for each 

consumer is discontinuous. As long as each consumer is only a small 

component of the market, the aggregate demand would be continuous, and 

the solution would exist. 
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5. First Theorem of Welfare Economics : All market equilibria and competitive 

equilibria are Pareto efficient. We can verify that the market equilibrium allocation 

is Pareto efficient by inspecting Figure 6 above. The proof is this: an allocation in 

the Edgeworth box is Pareto efficient if the set of bundles that A prefers doesn’t 

intersect the set of bundles that B prefers. But at the market equilibrium, the set of 

bundles preferred by A must lie above her budget set, and the same thing holds for 

B, where “above” means “above from B’s point of view.” Thus the two sets of 

preferred allocations can’t intersect. This means that there are no allocations that 

both agents prefer to the equilibrium allocation, so the equilibrium is Pareto 

efficient. 

The significance of the First Welfare Theorem is that it guarantees that a 

competitive equilibrium will exhaust all of the gains from trade, and be 

consequently Pareto Efficient. However, the First Welfare Theorem says nothing 

about the distribution of economic benefits among the agents of a society. That is it 

says nothing about the distributive effects of the allocation. Some would believe 

that all individuals are born equal, and consequently should have equal share of all 

resources and an economy's output. This is the common socialistic notion of 

"fairness". But if someone is born rich, is it fair for a social planner to level the 

playing field by reallocating their endowment? 

 

6. Monopoly in the Edgeworth Box : If agent A is a monopolist and A is going to 

quote prices to agent B, then agent B will decide how much he wants to trade at the 

quoted price. Here we assume that A knows B's demand curve and will chose the 

set of prices that's make him as well off as possible. If agent A want to choose the 

prices to be offered to B to make A as well off as possible then he should choose 

that point on B's offer curve where A has the highest utility and that point is 

obtained where IC of A is tangent to the price offer curve of B.  

 
    Figure 7 : Monopoly in the Edgeworth Box 

As in Figure 7, X is a point where IC of A is tangent to the price offer curve of B. 

So, X represents the optimal point. Joining points X and W, the budget line is 

obtained. This allocation is not Pareto efficient because A's IC is not tangent to 
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budget line at point X. Just like we know that Monopoly causes some loss of 

welfare. Hence it is inefficient.  

 

7. Equilibrium for Perfectly Discriminating Monopolist : If agent A is perfectly 

discriminating monopolist then he will extract the entire consumer surplus of B 

and B will be no better off than his original endowment.  

 
Figure 8 : Perfectly Discriminating Monopolist 

As shown in Figure 8, if A & B start from endowment ‘W’ and A being 

discriminating monopolist sells each unit of good 1 to B at different price and the 

price is such that B is just indifferent between buying or not buying that unit of 

good. So after purchase of first unit, B will remain on the same indifference curve 

which passes through W. After this, A will offer second unit of good 1 to B at such 

maximum price which B is willing to pay so the allocation move further on the left 

but B remains on the same indifference curve. A will continue to sells units to B in 

this manner until he reaches his most preferred point X. At point X, A is as well off 

as possible given B’s indifference curve. So, A's indifference curve is tangent to 

B's indifference curve at point X, which implies point X is Pareto efficient.  

8. Efficiency and Equilibrium : The first welfare theorem determines that the 

equilibrium in a set of competitive market is Pareto efficient but if allocation is 

Pareto efficient then can we determine prices which will bring the market into 

equilibrium and the reply to this query is yes to certain conditions.  

9. Second Theorem of Welfare Economics : If all agents have convex preferences, 

then there will always be a set of prices such that each Pareto Efficient Allocation 

is a market equilibrium for an appropriate assignment of endowments. 

The importance of second welfare thereon is that, it says that the prob of 

efficiency and distribution can be separated. So it mean that if you want a 

particular equilibrium because it is desirable than competitive market will make it 

reality.  
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Figure 9 : Second Welfare Theorem of Economics 

As shown in Figure 9, let X represent a Pareto efficient Allocation and W is 

the endowment. If agents will start from W then both of them are on lower 

indifference curve as compared to X so they will trade some goods & moved to 

higher indifference curve. This movement is on the budget line in the direction of 

the X and this trade will continue until agents reached the Pareto efficient 

allocation X. 

Pareto efficient allocation which is not an equilibrium : If the preference of both 

the agents are not convex then it is possible that we find such Pareto efficient 

allocation which is not an equilibrium.  

As shown in Figure 10, at point X the indifference curve of A and 

indifference curve of B are tangent to each other therefore X is Pareto efficient. 

But it is not equilibrium because with the same budget line, A can reach higher 

indifference curve at point Y therefore the equilibrium and Pareto efficient are 

different.  

 
Figure 10 : Pareto Efficient Allocation which is not an Equilibrium 

10. Implication of the First Welfare Theorem : The first welfare thereon states that a 

perfectly competitive equilibrium is always Pareto efficient. The invisible hand of 

the market guides people towards socially desirable choices so, first welfare 

theorem is also called invisible hand thereon.  

Assumptions : There are hardly any explicit assumptions of the first welfare 

theorem, however the following are the implicit assumptions.  
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(i) Consumption Externalities : Each agent is concerned about their own 

consumption and are not concerned about what other agents consume, we 

call it consumption externalities and if consumption externalities are present 

than a competitive equilibrium need not be Pareto efficient.  

(ii) Competitiveness in Agents: The number of agents is so large that the market 

power of each agent is almost zero. If there were really an two agents than it 

is unlikely that there would each take price as given rather they would 

recognize their market power and would attempt to use their market power 

to improve their positions. But the large number of agents ensures that each 

agent behaves competitively.  

(iii) Existence of Competitive Equilibrium: As per this assumption, the 

competitive equilibrium must actually exist. And this can be possible only if 

the number of producers and consumer are extremely large such that no 

single producer or consumer can influence the market equilibrium.      

Given the caveats, you should realize the conclusions of the theorem are rather 

strong. Its importance is that it provides for a mechanism (competition) to achieve 

Pareto Efficiency. The use of competitive markets essentially economizes on the 

information that any one agent needs to have, since the only thing she really needs 

to make her decision are the prices of the goods. This then bodes well for 

competition as an important mechanism by which we can efficiently allocate 

resources. 

  

 11. Implications of the Second Welfare Theorem : The importance of the Second 

Welfare Theorem says that the problems of efficiency and distribution can be 

separated. So what this means is that if you want a particular equilibrium because it 

is desirable, the competitive market will make it a reality. 

Prices play two roles in the market system: an allocative role and a 

distributive role. The allocative role of prices is to indicate relative scarcity; the 

distributive role is to determine how much of different goods different agents can 

purchase. The Second Welfare Theorem says that these two roles can be separated: 

we can redistribute endowments of goods to determine how much wealth agents 

have, and then use prices to indicate relative scarcity. 

What this theorem essentially says is that to achieve some distributive 

rationale, we do not necessarily have to transfer someone else's endowment, rather 

this could achieved through taxing one agent on account of her endowment and 

transferring the money derived to the other more needy agent. That is we can 

transfer purchasing power. There is no sense in attempting to control prices since 

the virtues of a competitive equilibrium is achieved through prices attaining its 

desired role of "information" collection (Further isn't it a more direct approach if 

we were to just transfer money to someone needy, then through the convoluted 

mechanism that is the price mechanism?). Therefore as long as taxation is on an 

agent's level of endowment, there will be no loss in efficiency in the allocation. 
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Only when taxation is dependent on consumer behavior will the agent's marginal 

cost of her choice be altered, and thereby leading to inefficiencies. 

Although it is true that the taxation of endowment will change behavior, 

based on the First Welfare Theorem, competitive forces will ensure that the market 

equilibrium attained given the new endowment allocation will be Pareto efficient. 

However, the actual process is more difficult than we have made it out to be. 

In truth, most of us are born into this world with nothing but ourselves. If we have 

good ways to value each other, we could then tax each of our true potential, 

"endowment". But it is not always possible. Ultimately, what is ultimately 

observable, such as taxing of labour supply which we may presume is highly 

dependent on our endowment, will distort our choices, and consequently result in 

inefficiencies. 

One way out of this problem is to have a lump sum tax. This tax is 

independent on endowment. However, with the money received, the social planner 

could then transfer funding between differing agents, and it would be non-

distortionary. 

 

Exercise 2 
 Theory Questions 

Q1. When is a Pareto efficient allocation not supported by an equilibrium price in the 

content of ‘Second Theorem of Welfare Economics’? [Eco. (H) 2007] 

Q2. Why are equilibrium absolute prices indeterminate in a model of General 

Equilibrium of Exchange? Discuss. [Eco. (H) 2007] 

Q3. In a 2 person 2 good exchange economy, show that a Pareto efficient allocation 

may not be a competitive equilibrium? [Eco. (H) 2011] 

Q4. In a 2 person 2 good exchange economy, if one of the agents acts as a monopolist 

will the outcome be Pareto – efficient? [Eco. (H) 2009] 

Q5. In a 2 agent 2 commodity economy, let A and B have positive endowments of two 

goods, ‘x’ and ‘y’. Assume that the two agents have strictly convex preferences. 

Let OA be the bottom left hand corner of the edgeworth box. If B sets the prices in 

this economy, how would the allocation between the two agents be determined at 

equilibrium? Would this allocation usually be Pareto optimal? Explain through a 

diagram. [Eco. (H) IV Sem. 2015] 

 

 Numerical Problems 

Q1. Ardashir (A) and Brinda (B) consume apples (x) and oranges (y). 

(a) Determine the Pareto set if their utility functions and endowments are represented 

by : 

 ],2max[),( AAAAA yxyxu = , ],min[),( BBBBB yxyxu = , wA = (4, 4) and wB = (6, 6). 

(b) For the same agents and same commodities, let the utility functions and 

endowments change. Let AAAAA yxyxu += 2),( , BBBBB yxyxu 2),( += , wA = 

(5, 5) and wB = (5, 5), find the competitive equilibrium price ratio and allocation 

vectors. Is the competitive equilibrium allocation ‘fair’? Would the First Welfare 
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Theorem (state it) hold at the competitive equilibrium if B’s utility function were 

to change ABBB yyxu 2= ? Explain. [Eco. (H) IV Sem. 2015] 
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