
Lecture # 10 -- Applications of Utility Maximization 
I. Subsidies 

• In our next example, we compared in-kind transfers to subsidies 
• Concerned about access to food, government officials are considering two 

alternative plans to help improve nutrition. 
o Food Vouchers (e.g. a non-matching grant): Give each family a $100 

voucher for usable for food only 
o Food subsidy (e.g. a matching grant): subsidize food to reduce the price to 

consumers 
 A $1 “basket” of food now costs $0.50 

• Evaluate these plans for typical low-income family: 
o $500 income per month 
o Spends $125/month on food 

 
1) Draw the initial budget constraint 

• Draw the budget constraint 
o A family can spend up to $500 on other consumption and up to $500 on 

food. 
o Note that these endpoints are what is important for the budget constraint – 

we want to show what is possible, not just what the consumers actually do. 
• Draw the indifference curve 

o The typical low-income family actually chooses to purchase $125 worth of 
food. 

o This choice leaves them with $375 to spend on other goods. 
o This is shown by drawing an indifference curve tangent to the budget 

constraint at 125 units of food. 
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2) Add the budget constraint for the voucher 
• With the voucher, the family can purchase up to $600 worth of food, and can 

purchase $100 worth of food even if they consume $500 of other goods. 
• Thus, the voucher is like income, but with a restriction that it can only be used to 

purchase food (green line). 
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3) Add the budget constraint for the subsidy 
• With the subsidy, a typical family’s income goes twice as far. 

o They can purchase $1,000 worth of food with their $500 income.  Thus, the 
price of a unit of food falls to $0.50. 

o The budget constraint rotates outward (blue line). 
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4) Compare the two policies 
• The key to this problem is that the budget constraints intersect at $200 worth of food.  (I 

will give you this information) 
o With the voucher, consumers get $100 worth of food free, and purchase an 

additional 100 units for $1 each. They spend $100 to get 200 units of food. 
o Under the subsidy, the family can also purchase 200 units of food for $100, since 

each unit costs the family $0.50. 
• Start with the indifference curves before policy – we know where these go. 

o Without either policy, a typical family purchases just $125 worth of food. 
o This puts them well to the left of the intersection of the two budget constraints. 

• The new indifference curve (red) should be consistent with the original. 
o Remember, for example, that indifference curves cannot cross. 

• Now, compare the position of these indifference curves to where the budget constraints 
for the two policies cross: 

o In this situation, they will prefer the vouchers.  Note on the graph that, to the left of 
the intersection, the budget constraint for the vouchers is higher.   I’ve added an 
indifference curve consistent with this outcome. 

 
 

• The intuition here is that, since the typical family doesn’t purchase a lot of food, the income 
it saves under the subsidy is not as valuable as the $100 the family receives under the 
voucher. 

o  A family needs to purchase at least $200 worth of food for the subsidy to provide 
at least $100 worth of savings. 

• Finally, note that while the family likely consumes less than $200 worth of food, the family 
will choose more than $125 worth of food with the voucher. 

o The voucher provides the family with extra income. Because of the extra income, 
consumption of both food and other goods increases. 
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II. Matching vs. Non-matching Grants 

• Here we consider how direct aid compares to a subsidy. 
• Matching grants – the federal government subsidizes local spending.  For 

example, for every $2 the local government spends, the federal government adds 
$1. 

o The figure below illustrates a subsidy for police services. 

 

  



• Non-matching grants – the federal government gives the local government 
money to spend without restriction. 

o To simply when we combine graphs, the figure below assumes absolutely 
no restriction.  Since we are not examining a community near the corner 
solution, this is not a problem. 

 More common would be a tied grant, in which the federal 
government gives the local government money to spend on a 
specific use, but provides a fixed amount no matter what the local 
government spends on its own.  This would be similar to our 
education voucher example from the last class. 

o Note that, while spending for police protection does increase, so does 
spending for other services.  The community is able to reallocate some of 
what it previously spent on police to other services. 

 

  



• When we combine both on a single graph, we see that, for a given expenditure 
level, utility is higher with the non-matching grant. 

o The blue line represents a block grant that costs as much as the matching 
grant. 

 We know the costs are the same because point A is on both budget 
lines. 

 Because the blue line goes through the indifference curve, a higher 
indifference curve (e.g. higher utility) is possible with the non-
matching grant. 

o That is, there is a tradeoff between encouraging a particular change in 
expenditure and achieving the highest level of satisfaction for a given 
expenditure. 

o Also note that, with the non-matching grant, when the constraint does not 
influence behavior, consumption of both goods will increase. 

 

  



III. Income and Substitution Effects 

• The intuition of what happens depends on two effects.  When prices change, two 
things happen:  

o The purchasing power of the consumer changes (real income changes). 
 For example, if prices fall, you can buy the same bundle that you 

had before for less money.  The money left over is your added 
purchasing power. 

o Relative prices change (slope of budget constraint changes). 
 Consume more of the cheaper good, less of the expensive good. 

• The income effect is the change in the quantity demanded of a good due to the 
change in purchasing power resulting from a price change. 

• The substitution effect is the change in the quantity demanded due solely to the 
change in relative prices. 

o Found by changing the person's income to hold utility constant and ask 
what bundle they will now consume. 

o The substitution effect always goes in the opposite direction of the price 
change. 

• In the example above, the block grant has only an income effect. 
• In contrast, the matching grant has both an income effect and a substitution 

effect. 
o This substitution effect encourages the recipient to choose more of the 

favored good 

  



• The figure below illustrates substitution and income effects using an example 
from a recent study on food subsidies. 

o The study tested a pilot program where families were given subsidies to 
purchase healthy foods. 

o For high income families, the share of healthy food in their diet increased. 
o However, for low income families, the share of healthy food decreased.   

 Instead, they used their extra income to purchase more of the foods 
they liked best, even if they weren’t healthy.   

 Thus, the income effect dominated the substitution effect. 
o The graph below illustrates.  Here, a family chooses between healthy food 

and other food. 
 The family starts at point A. 
 The subsidy lowers the cost of healthy food.  The budget 

constraint rotates out, as shown by the red line below. 
 The total change in consumption goes from A to B.  

Consumption of both types of food increases, but 
there is a larger increase in non-healthy food. 

 If we took away the extra income provided by the subsidies, 
families would face the blue budget line.  This returns their 
utility to the original level, but represents the new lower cost 
of healthy food. 

 Thus, the substitution effect (A to C) does cause 
families to choose more healthy food.   

 However, the income effect (C to B) causes families 
goes in the opposite direction.  Families use their 
extra purchasing power to purchase more of the types 
of food they like best. 

 

• The key point of this example is that the income effect could work against the 
intended effect of your policy. Thus, it is important to understand what the income 
effect might be, and if it works against you, how big it might be. 



• The figure below illustrates substitution and income effects using the example of 
removing fuel subsidies. 

o Removing the fuel subsidy is like a price increase.  The budget line rotates 
from the black line to the red line. 

 Consumption changes from point A to point B.  This would be the 
total effect of the price increase.  Note that both consumption of fuel 
and other goods falls. 

o To compensate people for higher prices, suppose the government gave 
citizens income.  If this income perfectly compensated them for the price 
increase, the new budget constraint would be tangent to their original 
indifference curve.  This is the blue line on the graph. 

 Consumption ends at point C.  Going from A to C is the substitution 
effect.  Because the blue line compensates people for lost 
purchasing power, it is the change in consumption due solely to the 
change in prices. Higher prices encourage people to conserve fuel. 

 Going from C to B is the income effect.  These are the points on the 
two parallel lines.  It is the change in consumption due solely to the 
change in purchasing power. 

 Note that it isn't necessary to give the family enough money 
to be able to once again purchase point A.  That would 
require more money, and would make the family better off, 
as in the matching/non-matching grant example above. 

 The intuition is that, even if we gave the family enough 
money to purchase bundle A, they would no longer choose 
that bundle. 

 Since prices are now higher, they would use some of the 
extra income to purchase other goods instead. 

 



• For a numerical example showing substitution and income effects, click here. 
Note that calculating the numbers, as is done in the example, is not required for 
this class.  However, seeing the numbers might help to clarify some of the 
concepts. 

 

IV. Behavioral Economics 

• We will discuss the reading on behavioral economics before the case next 
Wednesday.  Below is a brief introduction on behavioral economics 

• Behavioral economics combines psychology and economics, and notes cases 
where observed behavior differs from what traditional economic models predict 

• Systematic biases create a difference between decision utility and experienced 
utility. 

o Decision utility is the utility consumers maximize at the time of choice 
o Experienced utility is the utility consumers later realize as a result of a 

prior decision 
o Behavioral anomalies that lead to a difference between decision utility and 

experienced utility are behavioral failures 
o Behavioral economics provides examples where people make predictable 

errors, rather than just random errors. 
• Note that if preferences are not stable over time, using consumer decisions to 

infer utility will lead to incorrect predictions. 
• This will lead into our discussion of the role that policy could play to help correct 

the bias in actual decisions. 

https://dcpopp.expressions.syr.edu/wp-content/uploads/subinc.xlsx
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