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• Pure exchange economy: 
- Week 2 material: Edgeworth Box, Pareto Efficiency 

- Week 3 material: Walrasian equilibrium 

• Economy with production (Robinson Crusoe economy): 
- Week 4 material:  Walrasian equilibrium with production

Recap of what we’ve been through so far…



• The First Fundamental Theorem of Welfare Economics 
- If (markets are complete and) everyone’s preferences are locally non-satiated then any 

Walrasian Equilibrium is Pareto optimal.  
- (Assuming markets are complete.) Given an economy with fundamentals listed in 

Lecture 4, Definition 2.1, let (p, x, y) be a Walrasian Equilibrium. If all consumers have 
locally non-satiated preferences then the allocation (x,y) is Pareto efficient.  

• The Second Fundamental Theorem of Welfare Economics 
- (Assuming markets are complete) Let x be a Pareto efficient allocation. If all agents have 

continuous, convex and locally non-satiated preferences then there exists a reallocation of 
resources such that for some price schedule p, (p, x) is a Walrasian Equilibrium. 

-  (Assuming markets are complete.) Given the fundamentals listed in Lecture 4, Definition 
2.1, let (x, y) be a Pareto efficient al location where xij > 0 forall i∈I and j∈J. Suppose  

• i) all preferences are convex, continuous and locally non-satiated. 

• ii) all production sets are convex, closed and satisfy free-disposal. 

Then there exists a distribution of resources such that (x,y) is a Walrasian Equilibrium 
allocation. 

The Welfare Theorems



In-class Question







d) To apply the 2nd Welfare Theorem we need: 

- Preferences are convex, continuous, locally non-satiated. 

- Production sets are convex, closed and satisfy free disposal. 

Local non-satiation has already been shown. Continuity is immediate as we have a continuous 
utility function. Convexity can be seen on the diagram below. We can see that the upper level 
sets are convex, or if we take any two bundles on the same indifference curve, the average of 
those bundles is weakly preferred to the original bundle. The diagram below also justifies that 
the three required properties of production sets hold too. 



Since we have justified all the necessary assumptions, we can apply the 
2nd Welfare Theorem: Every Pareto efficient allocation can be supported 
as a Walrasian Equilibrium for some reallocation of resources. Here there 
is only one Pareto efficient allocation - what makes Crusoe best off, 
which happens when (x1,x2) = (6,6). We also only have one possible 
allocation of resources - since there is only one consumer, Crusoe must 
own all the resources and the firm. Therefore starting from this 
allocation, we must have a Walrasian Equilibrium at the Pareto efficient 
allocation where (x1, x2) = (6, 6). 







By the First Welfare Theorem, this is the unique Walrasian Equilibrium allo- 
cation and therefore also the unique price ratio. Although students could check 
this by solving for Walrasian Equilibrium the same way as in Lecture 4 and 
Problem Set 4 - by writing market clearing conditions in terms of x(p) and y (p), 
normalising p1 = 1 and calculating p2 = 2. 



In-class Question







Since we have justied all the necessary assumptions, we can apply the 2nd Welfare Theorem: 
Every Pareto ecient allocation can be supported as a Walrasian Equilibrium for some 
reallocation of resources. Here there are innitely many Pareto ecient allocations as found in a). 
But still only one possible allocation of resources - since there is only one consumer, Crusoe 
must own all the resources and the rm. Therefore starting from this allocation, we must have 
the whole set of Pareto ecient allocations as Walrasian Equilibria. 









In-class Question








