        Price Theory Study questions-Set #2
Consumer Choice Model
1. Elizabeth has the following utility function for goods X and Y:   U =X2 Y.   Her income is

$300 per unit of time, the price of  X equals  $10 per unit, and the price of good Y equals  $2 per unit.    

a. Find the MRS.

b. Calculate and sketch the budget constraint.

c. What is the utility-maximizing consumption bundle for Elizabeth?

d. How would your answer to part (c) change if the price of X increased to $20 per unit? 

e. Derive Elizabeth’s demand curve for good X.

f. Suppose Elizabeth's utility function took the general form : U =Xa Yb . Derive the demand curve for goods X and Y. 

g. Using your answer from part (f) and assuming a=b=1, find the indirect utility function.

2. Tom likes Xs, hates Ys, and is completely indifferent to Zs. Draw his indifference curves between

 (a) Xs and Ys, (b) Xs and Zs, and (c) Ys and Zs.

3. Find the  MUx , MUy , and MRS equations for each of the following utility functions.

a. U = x0.6y0.4.

b. U = x2 + y2        x,y>0.

c. U = 2x + 4y.

d. U = x2y2.

e. U = xayb.

4.For (a)-(d), which of the  utility functions exhibit diminishing marginal utility for good X? Hint: Using your equation for MUx, determine if MUx falls as X rises. 

5. Which of the above utility functions exhibit diminishing MRS? (That is, which of the above yield

convex indifference curves?).

6. Do you think diminishing marginal utility is a necessary condition to get diminishing MRS? Use your 

answers for (a), (d), and (e) to justify your answer.

7. Consider the CES utility function:   U = a(X( /() + b(Y( /() if ( ( 0 and  U= a lnX + b lnY if (=0. 

a. Assuming ( ( 0,  derive the equation for MUx and MUy. Find MRS.

b.  What sort of preferences are exhibited when ( = 1? …when ( = 0? …when 0<( < 1? …when 0>(?

8. Assume that U =xy and that Px =$10, Py=$5, and I=$100. Use the Lagrange method to find the first-

order conditions and the optimal values (i.e., utility maximizing values) of  x and y.

9. For each case below, draw a graph of the budget line.  Indicate the values of X and M at the kinks and intercepts.  Assume I = $100 and Px = $1. 

a. The government provides a per-unit subsidy of $0.50/X (so the consumer faces a price of  $0.5/unit) but only beyond the first 10 units of X.

b. The government provides a per-unit subsidy of $0.50/X (so the consumer faces a price of  $0.5/unit) but only up to the first 10 units of X. 

c. The government introduces a program in which the first 5 units of  X are free . After that, the government provides a per-unit subsidy of $0.50/X (so the price of X to consumers is $0.50 per unit) but only up to 10th unit of X.  The government does not provide any subsidy for units purchased beyond the 10th unit. (The consumer still retains the “gift” for the earlier units.)

 d. Same as in part (c ), except  that in this case if  the consumer consumes more than 10 units of  X, the government takes away ALL subsidies—i.e., the consumer no longer gets the first 5 units for  free,etc. 

      e. The government imposes a price ceiling on good  X at $0.5/unit. The consumer is only allowed to   

       purchase a maximum amount of  50 units at this price.    
      10.  A consumer faces the following utility function:  U=xM, with M representing dollars spent on  all  

 goods   other than good x (therefore  PM  ( 1). Assume that  Px =$1 and  I = $100.  

   a. Find the optimal consumption bundle and the level of utility at that bundle. Show the result from this 

   part on a graph. Place x on the horizontal axis and M on  the vertical axis. 

   b. Suppose the government provides the consumer with $20 worth of X-stamps. Find the new optimal

  consumption bundle. HINT: To find the solution you should assume that the consumer received a gift of

  $20 cash. (QUESTIONS  TO PONDER: Why can make we make this assumption—after all, the consumer 

   received food stamps not cash? Can we always make this assumption?).  Show this result on the same 

   graph as used in part (a).

       c. Suppose the government replaces its food stamp program with a per-unit subsidy program. The per-unit 

       subsidy is selected so as to allow the consumer to achieve the same level of utility as under the food stamp

       program. Using the indirect utility function, find the per-unit subsidy that would be required to achieve

       this  result.  (NOTE: The per-unit subsidy equals $1 minus  price of X under the per-unit subsidy. Notice 

       that we are implicitly assuming that the supply of X is perfectly elastic and therefore  the entire subsidy is   

       passed on to consumers). 

       Find x, M, and the cost to the government of providing this subsidy. Show this outcome on the same graph 

      as used in parts (a) and (b).  On your graph, indicate the cost to the government of each  program.

 11. Assume the following: U=F0.1M0.9 ,   Px=$1 and  I = $100. 

a. Find the optimal consumption bundle and the level of utility at that bundle. Show the result from this

 part on a graph.

       b. Suppose the government now grants the consumer $20 worth of food stamps.  Find the new optimal 

       consumption bundle. HINT: To find the solution proceed as follows: i. Assume that the consumer had 

       instead been granted $20 cash and find  the optimal bundle under this assumption. ii. Now see if that 

       bundle is actually obtainable under the food stamp program (does it lie on the food stamp budget line or 

       above it?). If it is NOT obtainable then that cannot be our solution. Rather the solution would be the

       bundle that is nearest to this bundle.  

       Having now found the new optimal bundle, find the  level of utility at this bundle. Show the food stamp 

       budget line on the same graph as used in part (a). Do NOT yet draw in the corresponding IC. 

       c. What is the MRS at the bundle selected in part (b)?  

      d. Suppose the consumer  can sell his food stamps for 70% of face value (hence the effective price of food

      for F < 20 is $0.70). Draw in the budget line corresponding to this new situation.  Use the same graph as 

      used above.   Now draw in the IC the consumer was on in part (b). BE CAREFUL how you draw it—you 

      will find the information about the MRS from part (c) and the slope of the budget line under this new

      situation useful in drawing in this IC.  

      e. Based on your graph, will this consumer end up selling some of his food stamps? Explain.

 f. Find the optimal consumption bundle when the consumer can sell his food stamps  for 70% of face       

value. 

      HINT: To find the solution, assume that the consumer has additional income of $14 (the dollar value

      received if the consumer sold off all of his food stamps—0.7*$20=$14). How many food stamps are sold?

      Draw the IC corresponding to this outcome on your above graph. 

12. A firm desires to lower absenteeism by rewarding attendance. The firm currently pays its workers

a wage of Z dollars per day. A only two goods in a worker’s utility function are money income and

days of leisure and both are assumed to be normal goods.  The number of days of leisure equals

L = 365 - D, where L is number of days of leisure and D is number of days of work. The firm has information which indicates the average number of days worked per year was 210. Some workers  worked as many as 250 days per year, whereas others showed up for work as few as 180 days.  The firm desires

to increase the average to 220 days per year. It attempts to do this by offering the following deal:

Offer a lump-sum annual bonus of  B dollars to each worker who works at least 220 days a year.

a. Draw the budget line for the typical worker before the bonus program is implemented.

b. Draw the budget line for the typical worker after the bonus program is implemented.

c. Show the effect of this program on the total days worked by employees who were initially

(i) working less than 220 days per year; (ii) working 220 days or more per year.

d. Will this program necessarily raise the average days worked to 220? Explain.    
13. To encourage additional spending on education by local school districts, the state government plans

to offer aid. All families are alike in district X and these families determine the amount of money 

spent on education and on all other programs. Both education and all other programs are normal goods.

District X is currently spending $500 per student, and the state would like to increase this amount

to $550 per student. The state is considering two proposals:

I. Lump sum grant 1. The state will pay $50 per child toward educational expenditures  if the

district spends at least $100 per child (which it does).

II. Lump sum grant 2. The state will pay $50 per child toward educational expenditures if the

district spends at least $500 per child.

a. Prior to the implementation of  any state proposal, show the optimum point for a representative

family. 

b. How does each proposal alter the budget line?

c. Using graphs, indicate whether the families in district X are more likely to increase

per pupil expenditure (i.e., total per pupil expenditure minus per pupil state aid) under proposal 1 

or under proposal 2. 

d. Is it possible to determine if total spending on education per pupil (local+ state spending) will

be higher under proposal 1 or under proposal 2? Explain.

14. Suppose that you have 16 waking hours per day, which you can allocate between working for a

wage of $1 per hour and relaxing (hours of leisure). 

a. Draw your budget constraint between  money income and hours of leisure. 

b. Now suppose that you have the ability to get by on 4 hours of sleep per night,  and therefore

have 20 waking hours per day. Draw your new budget line. Is it possible you choose to work

fewer hours than you did before? Explain.

c. Suppose we go back to the initial situation--16 waking hours per day.  However, you now receive

a wage of $1.50 per hour. Draw your new budget constraint. In drawing in this new curve, assume

that the wage increase makes it possible  for you to attain the same combination of money income

and leisure that you would choose if you had 20 waking hours per day.  How much will you work after

the wage increase, compared to how much you worked when you had 20 waking hours per day?

Explain.

15. Suppose that the only two goods consumed are food and housing. Assume that housing is an inferior good. Now the price of food rises.

a. Illustrate the substitution and income effects. How does your graph reflect the fact that housing is

an inferior good.

b. True or false: When the price of food increases, you certainly consume more housing than before.

Explain.

c. True or false: Food could not possibly be a Giffen good. Explain.

16. A worker has 24 hours per day to allocate between leisure and work.  Use graphs to answer

the following questions.

a. If leisure is a normal good, show how it is possible to derive a negatively-sloped labor

supply curve. Explain how this is possible.

b. What happens to hours worked if a worker has an increase in non-wage income (that is,

income that is received  even when hours worked equals zero)?  Assume that leisure is a

normal good.

c. If leisure is an inferior good, then an increase in wage rate must increase hours worked per

day. Do you agree? Explain. 

d. Assume that an individual pays taxes but receives no benefit from them. How will an increase

in the income tax rate affect this individual’s supply of labor? Leisure is a normal good.

What if this same person receives enough non-wage income which leaves him just as well

off as if he had paid no taxes. What will be the effect on his labor supply relative to the case

where he pays no tax with no benefit? 

17.  Assume the following  utility function: U=x0.5y0.5.  Income = $100 and the initial prices for good  X is $1 and the initial price for good Y is $1. 

a. Using the uncompensated demand curve, find the quantity consumed for each good.  What is utility at this bundle?

b. Suppose the price of x falls to $0.25. Holding REAL INCOME constant, what happens to the quantity of x consumed?  Taking into account both the substitution and income effects, what happens to the quantity of x consumed? 

c. Show the substitution and income effects on a graph. Use the numbers you calculated in the above sections.

18. Assume the following utility function: U=L*I where L = leisure hours (hrs/day) and I = money income. 

The wage rate is $10/hour. 

a.  Find the utility-maximizing  bundle. 

b. Suppose this worker had NON-WAGE income of  $20. Find the new optimal bundle.

19. Assume the following: U =x0.5y0.5,  I = $16, Px = $1 and Py = $1.   

a. Find the utility-maximizing bundle. What is utility?

b. Suppose the government imposes a tax of $1/unit on good X such that the new price of X is $2.

What is the new optimal bundle? What is utility? What is tax revenue?

c. Suppose the government removes the per-unit tax on good X (so the price of X again equals $1). It replaces this tax with a lump-sum tax. The lump-sum tax is selected so as to allow the consumer to achieve the same level of utility as under the per-unit tax.  Using the indirect utility function, determine the size of the lump-sum tax. Compare this tax revenue with the tax revenue collected under the per-unit tax. Also, find the optimal bundle under this tax. 

d. Draw a graph showing all relevant budget lines, ICs, and tax revenue amounts from parts (a), (b), and (c).

 Answers
1. a. MRSxy = MUx/MUy  where MUx = (U/(x = 2xy  and MUy = (U/( y = x2.  

Therefore, MRS = 2xy/x2 = 2y/x.

1.b. Budget Line: $300 = $10x + $2y.

1.c. Two conditions must be satisfied: (I) MRS = Px/ Py  and  (ii) I = Px + Py  with both prices and income taken as givens.  So our two equations are:

(i) 2y/x = $10/$2 = 5  which can be rearranged as  y = 2.5x,   and (ii) $300 = $10x + $2y. 

Next, substitute (i) into (ii) and solve for x as follows-- $300 = $10x + $2(2.5x) =  $15x and so  x = 20.  We can now find y by plugging  x= 20 into (I) : y = 2.5(20) = 50.

1. d. (I) 2y/x = $20/$2 = 10 which can rearranged as  y= 5x. Substitute this equation into (ii): 

 $300 = $20x + $2(5x) = $30x          x = 10  and  y = 5(10) = 50.
e. The  demand curve is an equation which shows quantity demanded as a function of price. Using  above two equations again , we can find the demand curve as follows:

2y/x = Px/$2 which solving for y gives us   y = (Pxx)/4. If we substitute this equation into the budget constraint and solve for x we get the demand curve--

$300 = Pxx + 2(Pxx/4) = Pxx + Pxx/2 = 1.5(Pxx)

$200 = (P​xx)  which gives us    200/Px = x.  This is the Demand Curve.

1.f. First, find the equation for the MRS. We know  MRSxy = MUx/MUy  where MUx = (U/(x = axa-1yb and   MUy = (U/( y = bxa yb-1 . Therefore,  MRS =(axa-1yb)/(bxa yb-1) = (a/b)(y/x).

Second, set MRS equal to Px/Py and solve for y:

 (a/b)(y/x)= Px/Py  or,  y = (b/a)(Pxx/Py).

Third, plug the above result into budget line and solve for x:

I = Pxx + Py [(b/a)(Pxx/Py)] = [(a+b)/a][ Pxx]. Solving for x we get:  x = [a/(a+b)](I/Px ). This is the demand curve for Cobb-Douglas utility functions.

For y, following the same steps, you would get   y = [b/(a+b)](I/Py).
g. Since it is assumed that a=b=1,  the direct utility function is U = xy and the demand functions for

x and y are, respectively,  x = I/(2Px) and y = I/(2Py). By substituting these last two equations into the direct utility function  we get the indirect utility function:   V = I2/(4Px Py).
2. See graphs on last page.

3a. MUx = (U/(x = 0.6x-0.4y0.4=0.6(y/x)0.4.     MUy = (U/(y =0.4x0.6y-0.6=0.4(x/y)0.6
      MRS = MUx/MUy = 1.5(y/x).

3b. MUx = (U/(x = 2x.            MUy = (U/(y = 2y.

      MRS = MUx/MUy = (x/y).

3c. MUx = (U/(x = 2.       MUy = (U/(y = 4.

      MRS = MUx/MUy = 0.5.

3d. MUx = (U/(x = 2xy2  .        MUy = (U/(y = 2x2y.

      MRS = MUx/MUy = (y/x).

3e. MUx = (U/(x = axa-1 yb= a (yb/x1-a).            MUy = (U/(y =bxayb-1= b(xa /y1-b).

      MRS = MUx/MUy = (a/b)(y/x).

4a. the MUx equation shows that as x increases MU decreases, so this exhibits diminishing marginal utility for good X.  (Note: you can more formally prove this by taking the derivative of MU function with respect to X. If  this derivative is negative, then this indicates that MU of x falls as x rises. For example, 

(MUx/(x =- 0.24x-1.4y0.4  which is negative for x,y >0.)

4b. This utility function exhibits increasing marginal utility since MU rises as x increases.

4c. This utility function exhibits constant marginal utility since MUx equals a constant.

4d. This utility function exhibits increasing marginal utility since MU rises as x increases.

5a. Since MRS = 1.5(y/x), then for a given level of utility, as x rises MRS falls. Therefore, this utility function yields convex indifference curves.

5b. Since MRS = (x/y), then for a given level of utility, as x rises MRS rises. This implies  concave  indifference curves.

5c. Since MRS = constant = 0.5, the MRS remains constant as x rises, for a given level of utility. This

utility function yields linear indifference curves ("perfect substitutes in consumption").

5d. Since MRS = (y/x), then for a given level of utility, as x rises MRS falls. Convex indifference curves.

5e. Since MRS = (a/b) (y/x), then for a given level of utility and for a,b>0, as x rises MRS falls. Convex

indifference curves.

(Math note: More formally, if the derivative of the MRS function with respect to X is negative, then this

indicates convex indifference curves).

6. No, it is not. Both (a) and (d) exhibit diminishing MRS (convex indifference curves), yet (a) exhibits

diminishing MU of X and Y and whereas (d) shows increasing MU for X and Y. Notice that (e) shows that we get convex indifference curves for any utility function of the general form U=xayb with a,b >0.

7a.  MUx = (U/(x = aX(-1 and MUy = (U/(y = bY(-1 . MRS = (MUx/ MUy) = (a/b)[X(-1/Y(-1]. This can be rewritten as MRS =(a/b)[Y1-(/X1-(] = (a/b)[Y/X]1-( . 

7b. If  ( = 1, then MRS = (a/b) =constant. This would give us the perfect substitute case (linear indifference curves).  If ( = 0, then MRS = (a/b)[Y/X] which is the Cobb-Douglas case (notice that you get this same equation for the MRS if you use the function U = lnX + b lnY).  If 0<( < 1, then we get the case of preferences between the Cobb-Douglas case the and perfect substitute case—that is, the indifference curves will have curvatures between Cobb-Douglas ICs and prefect-substitute ICs. For example, if ( =0.99 then ICs will almost be linear. If 0>(, then preferences will lie between the Cobb-Douglas case and perfect complement case (right-angled ICs). For example, if ( = -100, then ICs will still have some curvature but will be very close to looking like right-angles. (If ( = -(, we have the case of perfect complements).

8. First, we set up the following Lagrangian objective function:

    L = xy + ([$100 - ($10x + $5y)].

The first-order conditions are:

(a) (L/(x = y -(10 = 0.

(b) (L/(y = x -(5 = 0.

c) (L/(( = 100 - (10x + 5y) = 0.

We can rearrange (a) and (b) as: (a') y = (10  and    (b') x = (5

Dividing (a') by (b') gives us:

(y/x) = 10/5. Notice that this is simply the familiar  MRS = (Px/Py) condition.

Equation (c ) can be rearranged to give us the familiar budget constraint  10x + 5y = 100.

Since (y/x) = 2, it follows that y =2x. Plugging this into the budget constraint gives us 

10x + 5(2x) = 100, or   20x = 100. Solving for x yields x=5. Therefore, y=10.

 9.   See graphs below.   

10. a. i. MRS = M/x                ii. Set MRS = Px/PM and solve for M.     M/x = Px/PM = 1, or M=x. 

iii. Plug the result for step (ii) into the constraint  and solve for x.      100 = x + M = 2x   and so  x =50  

iv.  Find M.    M = x = 50.            v.  Find Utility:  U=50*50 = 2500

b. Food stamps of  $20 that we treat as  if the consumer has income of $120. 

i. MRS = M/x           ii. M/x = Px/PM = 1, or M=x. 

iii. Plug into constraint  and solve for x.            120 = x + M = 2x   and so  x =60  

iv.  Find M.  M = x = 60.  The bundle x=60 and M=$60 is obtainable under the food stamp program (i.e. , is on the food stamp budget line) and therefore represents the optimal bundle. 

v.  Find Utility:  U=60*60 = 3600

c. Back to the original situation, but per-unit subsidy  is selected so as to achieve same level of utility.

Use indirect utility function to new Px.  The indirect utility function is  V = I2/4PxPM = I2/4Px.

3600 = I2/4Px = (1002)/4Px     ( 14400= 10000/Px 

Px = 10,000/14,400 = $0.69 per x.  In  other words, with income of $100, the price of  x would have to be $0.69/unit for this consumer to achieve the utility level of 3600.  

Therefore, the subsidy would be $1-$0.69=$0.31/unit.  

MRS = M/x = Px/PM = 0.69,  or M = 0.69x         

Plugging into the constraint:    100=0.69x + M = 1.38x

100 = 1.38X , or x = 100/1.38 = 72.5                M = 0.69x =(0.69)(72.5)= 50

Subsidy = $0.31/unit and   Cost to the government = ($0.31)(72.5) =$22.5

11.  a. First we find MRS,    MRS = M/9F

Second,  set  MRS = PF/PM and solve for  M  ( M/9F = 1, or M = 9F.

Third, plug the above result into the constraint and solve for F (  100= F+M = F+9F=10F or  F = 10.

Next, find M.    M = 9F= (9)(10)= $90.

Finally, find utility.    U=100.1900.9  ( 72.2.

b.  Food stamps of $20, but act as if  I=$120.

i. MRS = M/9F,         ii. M/9F = 1, or M = 9F

iii. 120 = 10F or F = 12 and M=120-12=$108. NOTICE THAT THIS BUNDLE IS NOT OBTAINABLE UNDER THE FOOD STAMP PROGRAM.  Therefore, the consumer will choose the bundle that is nearest to this bundle—namely,  F=20 and M=$100. (See graph below.)

Utility level is   U=200.11000.9  (  85.1.

(notice that the bundle F=12 and 108 would yield a higher level of utility -- U=120.11080.9  (  86.7—but this bundle is not obtainable under the food stamp program). 

c.   MRS = M/9F = 100/9(20)=100/180= $0.56.

e. Consumer can sell food stamps for 70% of  face value and therefore PF = $0.70 for  F< 20. That is, if the consumer uses a $1 worth of food stamps to acquire a 1 unit of food then he will be forgoing 70 cents. 

Since MRS =0.56 < 0.70 = slope of budget line for F<20 (see graph below), the consumer will sell off some of his food stamps.  

f.  Act as if consumer had income of $114  (if the consumer sold off all of his food stamps, he could get ($0.70)(20) = $14 cash. 

M/9F = PF/PM = 0.7, or M = 6.3F

114 = 0.7F + M = 0.7F +6.3F= 7F or F = 114/7 ( 16.3.    M=114-(0.7*16.3) ( $102.6

20-16.3 = 3.7 gives us the number of food stamps sold off.  Cash received = $0.7*3.7=$2.60. 

 U=16.30.1102.60.9  (  85.4.

12. a. See graph.

12. b. See graph. At 145 days of leisure (220 days of work) your income would jump up by the amount

of the bonus.

12. c. See graph. For those working less it can either have no effect on number of work days or  it will

increase work days to 220. For individuals working more than 220 days, it will cause number of working days to fall. This is because the parallel shift of the relevant segment of the budget line creates an income effect. Since leisure is a normal good, the increase in income for these workers will cause leisure to 

increase. 

12.d. It is possible that these programs will not increase the average number of working days to 220.

Those who work less than 220 hours will either not change hours worked or will work 220 hours, whereas those working more than 220 hours will decrease hours worked. As a result the average may still be below

220. For example, suppose there are 5 workers--two work 244 hrs per yr. and the other three work 187 hours per yr. This yields an average per worker of  approximately 210 hrs. per year. Now suppose that

due to  this company program the first two workers decrease hours worked/yr. to 220 hours ,and the next

three now work 220, 187, 187, respectively.  The average has actually fallen to approximately 207 hrs.

13.a. & b. See graphs.

13. c. Under proposal 1, district spending on education actually falls (although total educ. spending increases). Since both goods are normal goods,  the local district will increase its consumption of both goods (i.e, move to the northeast of the original tangency). But this means an increase in total spending of less than $50. (Since total spending = local spending + state spending, it follows that the

change in total spending  = change in local spending + change in state spending.

      0<....<+$50                =           ?                             +     $50

Thus, local spending falls under proposal 1.).

Under proposal 2, total spending increases by $50 (i.e., to at least $550). Thus, local

spending on education remains unchanged. (Note: total spending will not increase by more than $50 if 

spending on other programs is a normal good).

13.d. Higher under proposal 2 ($550) than under proposal 1 (some amount less than $550).

14. a. See graph on last page.

14. b. See graph on last page. Notice that the shift in the budget line represents a pure income effect ( the budget lines are parallel). If both leisure and M (money income) are normal goods then the tangency of the indifference curve on the new budget line must lie somewhere between points b and c (i.e., this consumer must end up consuming more of both goods). But this implies that the increase in leisure hours must be some amount less than 4 hours. Therefore hours worked must increase. This can be shown as follows.  We  know that  Total hours = leisure hours + hours worked  and therefore we can say that

the change in total hours = change in leisure hrs. + change in hours worked

               +4                    =      0<  ... < +4           +            ?  

It follows that the change in hours worked must be positive.

(note: if M is an inferior good, then hours worked would fall. In this case the tangency of the

indifference curve on the new budget line would have to lie between points b and d. Thus leisure

hours increase by more than 4 hours.)

14.c. See graph. The budget line corresponding to a wage of $1.5 would cross point z and is therefore not

the optimum  since there is no tangency at this point. The consumer can move to a higher indifference curve (pt. w). At this point, the worker is working more hours.  

15.a. See graph. It is reflected by the fact that H3 exceeds H2. A price increase tends to make a consumer poorer (less income). As income effectively falls, consumers desire to consume more of an inferior good.

The movement from pt. b to pt. c reflects the income effect for an inferior good.

15. b. The income and substitution effects for housing reinforce each other when housing is considered

an inferior good. 

15. c. Giffen good is one in which the good is inferior and the income effect is stronger than the substitution effect. If housing is inferior good, then food cannot possibly be inferior--it is not possible for all goods to be inferior.

16. a. See graph. If leisure is a normal good and if the income effect is stronger than the substitution

effect, then an increase in the wage rate will decrease the quantity of labor supplied.

16. b. See graph. Since this is pure income effect,  leisure increases and thus labor supplied falls.

16. c. See graph. Yes. An increase in the wage rate creates a substitution effect which decreases leisure 

(the price of leisure is higher) and an income effect which also decreases leisure if leisure is an inferior

good. 

16. d. See graph. It will decrease labor supply if the substitution effect is greater than the income

effect. 

The new budget line would also be tangent to IC1 ,but is further to the right--more leisure than

in the case of no income tax.

17. a. Uncompensated demand curves: X = [a/(a+b)] [I/px ]  and  Y= [b/(a+b)] [I/py ]  

So X = 50/1= 50 and Y = 50/1= 50.          U=500.5500.5 = 50. 

b. Holding real income constant means holding the level of utility constant—and so we must use the compensated demand curve to find x .    X =  U1/(a+b) [(a/b)(Py/Px)]b/(a+b) .  X = [50][1/0.25]0.5 =  100.   

Notice that this shows the substitution effect. 

To take into account both the substitution effect and the income effect, we need to use the uncompensated demand curve again.   X = 50/0.25 = 200. 

c. Graph is on last page. 

18. a, First, we need to find the MRS.   MRS = MUL/ MUI = (∂U/∂L)/(∂U/∂I) = I/L. 

Second, set MRS equal to the wage rate (the wage rate is the relative price of leisure), and solve for I.

I/L = W = 10, or  I = 10L. 

Third, plug the result from step (2) into the constraint. The constraint must be  expressed so as to show each choice variable—L and I.    The constraint is   24 = L + H where is H is hours worked per day. 

But since I = W*H, we can write H = I/W and so write the constraint as  24 = L + I/W =  L +  I/10. 

Now we can make the substitution for I and solve for L. 

24 = L + 10L/10 = 2L or  L = 12 hours.  Therefore, H= 12 hours and I = (10)(12)= $120. 

b. First, we need to make a few preliminary changes:  I = W*H + Non-Wage Income. 

Solving for H gives us  H =  (I-nonwage income)/ W  =  I/10 – 2 . 

So the constraint is written  24 = L + H = L + I/10-2. 

Now when we can  make the substitution of I = 10L into the constraint.  We get:

24 = L  + (10L)/10 – 2 , or    26 = 2L ,  L = 13 hours.  Leisure increases. 

I = (10)(11) + 20 = $130.  

19. a. First,  MRS = y/x. Second, y/x = Px/Py = 1 or y = x.  Third, plug into constraint and solve for X.

16 = 1*X + 1*Y = 2X.   X = 8.  Y also equals 8.   U =80.580.5 = 8. 

b.  MRS = y/x, (  y/x = 2, or y = 2x.  (   16 = 2x + y = 4x, or X = 4 . Y = 8. 

U =  40.580.5 = 2*2.83 = 5.66.  Tax revenue = $1*4  = $4. 

 c.  First, we need to find the indirect utility function.

V =  [a/(a+b)]a [b/(a+b)]b [Ia+b/(Pxa * Pyb)]  =  I/(2Px0.5 * Py0.5) 

Holding utility constant at 5.66 and plugging in for each price we get

 5.66 = I/2, or I = $11.32. Since the consumer initially has income of $16, this new income would imply a lump-sum tax of $16-$11.32 = $4.68. Notice that this tax revenue is greater than the tax revenue collected under the per-unit tax.  Using the demand functions for X and Y (as a short cut) we can find the new optimal bundle—X = 11.32/2 = 5.66 and Y = 11.32/2= 5.66. 
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.
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                             F3                      F2            F1                                                       Food

                 Money price of F increases,holding I and price of H constant.  Consumer moves to

lower indifference curve.

For food, F1 to F2 represents the substitution effect (pt. a to pt. b) and F2 to F3 represents the income 

effect (pt. b to pt. c). For housing, H1 to H2 represents the substitution effect (pt. a to pt. b) and H2 to H3 represents the income  effect (pt. b to pt. c). 
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                Money Income (I)               

      (365)(z)+Bonus     e                        budget line before: abc
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                                                b

                                                                                    a

                             

                                               145                               365          Leisure (Days)


                                                      220 days of work

                Money Income (I)            QUESTION 12c.   

      (365)(z)+Bonus     e                   Case 1: No effect on this worker (all points on new budget

                                                          line lie below original  IC).
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                                                    d

                                                b


                                                                                          IC

                                                                                    a
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                Money Income (I)            QUESTION 12c.   

      (365)(z)+Bonus     e                   Case 2: worker increases work hours to 220 days/yr. 

                                                          Some points on the new budget line lie above IC1, so they

                                                          must be preferred to the original consumption bundle.
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                Money Income (I)            QUESTION 12c.   

      (365)(z)+Bonus    e                    Case 3: Worker reduces work hours (perhaps to 220 days).

                                                          Leisure is a normal good, and since the bonus program 

                                                           creates an income effect in the relevant range, leisure increases.
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                                                                                                                              E 

                                  $100    $150                                    E1 E2  $550

                                                                                                    $50 horizontal gap

                         E = dollars spent on education         M= dollars spent on other programs

                         E1= $500 and    $500<E2<$550. That is, E increases, but by less than $50.
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                                       L3    L2    L1              24hrs.       Leisure                              L1      L2            24hrs.   Leisure


                       L1 to L2: substitution effect                   Pt. b represents the tangency between  IC1
                       L2 to L3: income effect                          and the budget line that exists with tax plus

                                                                                       non-wage income. Pt. a represents the tangency

                                                                                       between IC1 & the original budget line (no tax).
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                                                                QUESTION 18. 

Income (I)                          With non-wage income of $20, L = 13 hours and so H=11 hours.

                                           Working 11 hours means wage income of $110. Total income (I) 

                                           is  $110 + $20 = $130. 


          $130
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          $110                                                           IC1
            $20
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                                                                                                                    equals this vertical distance.
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                                           Heavy shaded budget line is the budget line under the price ceiling
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                                        Question  10.


      $100                                      Food stamp budget line    

                                                      Under the food stamp program, the tangency occurs at 

                                                          the bundle x=60 and M=$60. 

          $60

        

          $50                                                      a   Under the per-unit subsidy program, the tangency        

       $47.5                                                            occurs at point a. 

                                                                  b                                     ICU=3600                     

                                                                     IC1
       $27.5                                                                                             per-unit subsidy budget line

                                                                  c                  



                            20                50   60      72.5           100           120               145                  X

        The cost to the government of the food stamp program = bc = $20.

         The cost to the government of the per-unit subsidy = ac = $22.5.

                                                QUESTION 11. 

M                                                Original budget line:  segment ce

                                                   Food stamp budget line: cdf

  $120  a                                       Budget line if had $20 cash gift: adf    
                                                   Budget line if can sell food stamps for 70% of face value:  bdf

  $114

            b                         IC4 (IF had $20 cash gift)

    $102.6                             IC3 (under food stamp program, can sell food stamps for 70% of face value)

  $100                       e          IC2 (under food stamp program, cannot sell food stamps)

            c                        d 

    $90                                                     If had $20 additional cash, would choose bundle F=12 and M=$108.

                                  IC1                            But as can be seen from this graph, that bundle is not obtainable

                                                                 under the food stamp program . Therefore,  the consumer will        

                                                                 choose the bundle nearest to this bundle—                       

                                                                 namely, F=20 & M=100 (the bundle at the kink). 

                                                                                                              e                    f
               10   12       20                                                                          100              120        Food

                          16.3

                   Notice at the corner point of F=20 and M=100, the slope of the indifference curve (IC2)

                   is flatter than the slope of the budget line formed when the consume can sell the food stamps for        

                    70% of face value (the relevant segment of this budget line is  be).  This tells us the consumer will

                    be better off by selling  some of his food stamps. The new optimal bundle is at F=16.3 and 

                     M= $102.6.
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                                                                          Tax revenue collected under the per-unit tax= segment ab=$4

                                                                          Tax revenue collected under lump-sum tax=segment ac=$4.68
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