Homework 1, Due Sept. 2nd by 5 PM

2.12 (0) On the planet Mungo, they have two kinds of money, blue money and red money. Every commodity has two prices—a red-money price and a blue-money price. Every Mungoan has two incomes—a red income and a blue income.  In order to buy an object, a Mungoan has to pay that object’s red-money price in red money and its blue-money price in blue money. (The shops simply have two cash registers, and you have to pay at both registers to buy an object.) It is forbidden to trade one kind of money for the other, and this prohibition is strictly enforced by Mungo’s ruthless and efficient
monetary police.

• There are just two consumer goods on Mungo, ambrosia and bubblegum. All Mungoans prefer more of each good to less.

• The blue prices are 1 bcu (bcu stands for blue currency unit) per unit of ambrosia and 1 bcu per unit of bubble gum.

• The red prices are 2 rcus (red currency units) per unit of ambrosia and 6 rcus per unit of bubble gum.

(a) On a graph, draw the red budget (with red ink) and the blue budget (with blue ink) for a Mungoan named Harold whose blue income is 10 and whose red income is 30. Shade in the “budget set” containing all of the commodity bundles that Harold can afford, given his two budget constraints. Remember, Harold has to have enough blue money and enough red money to pay both the blue-money cost and the red-money cost of a bundle of goods.

(b) Another Mungoan, Gladys, faces the same prices that Harold faces and has the same red income as Harold, but Gladys has a blue income of 20. Explain how it is that Gladys will not spend her entire blue income no matter what her tastes may be. (Hint: Draw Gladys’s budget lines.)

 (c) A group of radical economic reformers on Mungo believe that the currency rules are unfair. “Why should everyone have to pay two prices for everything?” they ask. They propose the following scheme. Mungo will continue to have two currencies, every good will have a blue price and a red price, and every Mungoan will have a blue income and a red income. But nobody has to pay both prices. Instead, everyone on Mungo must declare itself to be either a Blue-Money Purchaser (a “Blue”) or a Red-Money Purchaser (a “Red”) before it buys anything at all. Blues must make all of their purchases in blue money at the blue prices, spending only their blue incomes. Reds must make all of their purchases in red money, spending only their red incomes.  Suppose that Harold has the same income after this reform, and that prices do not change. Before declaring which kind of purchaser he will be, Harold contemplates the set of commodity bundles that he could afford by making one declaration or the other. Let us call a commodity bundle “attainable” if Harold can afford it by declaring himself to be a “Blue” and buying the bundle with blue money or if Harold can afford the bundle by declaring himself to be a “Red” and buying it with red money. On a graph, shade in all of the attainable bundles.

2.13 (0) Are Mungoan budgets really so fanciful? Can you think of situations on earth where people must simultaneously satisfy more than one budget constraint? Is money the only scarce resource that people use up when consuming?


3.8 (0) Professor Goodheart always gives two midterms in his communications class. He only uses the higher of the two scores that a student gets on the midterms when he calculates the course grade.

(a) Nancy Lerner wants to maximize her grade in this course. Let x1 be her score on the first midterm and x2 be her score on the second midterm.  Which combination of scores would Nancy prefer, x1 = 20 and x2 = 70 or x1 = 60 and x2 = 60? 

(b) On a graph below, use red ink to draw an indifference curve showing all of the combinations of scores that Nancy likes exactly as much as x1 = 20 and x2 = 70. Also use red ink to draw an indifference curve showing the combinations that Nancy likes exactly as much as x1 = 60 and x2 = 60.

(c) Does Nancy have convex preferences over these combinations?
(d) Nancy is also taking a course in economics from Professor Stern. Professor Stern gives two midterms. Instead of discarding the lower grade, Professor Stern discards the higher one. Let x1 be her score on the first midterm and x2 be her score on the second midterm. Which combination of scores would Nancy prefer, x1 = 20 and x2 = 70 or x1 = 60 and x2 = 50?

(e) On a graph above, use blue ink to draw an indifference curve showing all of the combinations of scores on her econ exams that Nancy likes exactly as well as x1 = 20 and x2 = 70. Also use blue ink to draw an indifference curve showing the combinations that Nancy likes exactly as well as x1 = 60 and x2 = 50. Does Nancy have convex preferences over these combinations? 

3.9 (0) Mary Granola loves to consume two goods, grapefruits and avocados. 

(a) The slope of an indifference curve through any point where she has more grapefruits than avocados is −2. This means that when she has more grapefruits than avocados, she is willing to give up how many grapefruit(s) to get one avocado?

(b) The slope of an indifference curve at points where she has fewer grapefruits than avocados is −1/2. This means that when she has fewer grapefruits than avocados, she is just willing to give up how many grapefruit(s) to get one avocado?

(c) On a graph, draw an indifference curve for Mary through bundle (10A, 10G). Draw another indifference curve through (20A, 20G).

(d) Does Mary have convex preferences?
3.13 (0) Coach Steroid likes his players to be big, fast, and obedient. If player A is better than player B in two of these three characteristics, then Coach Steroid prefers A to B, but if B is better than A in two of these three characteristics, then Steroid prefers B to A. Otherwise, Steroid is indifferent between them. Wilbur Westinghouse weighs 340 pounds, runs very slowly, and is fairly obedient. Harold Hotpoint weighs 240 pounds, runs very fast, and is very disobedient. Jerry Jacuzzi weighs 150 pounds, runs at average speed, and is extremely obedient.

(a) Does Steroid prefer Westinghouse to Hotpoint or vice versa? 
(b) Does Steroid prefer Hotpoint to Jacuzzi or vice versa? 
(c) Does Steroid prefer Westinghouse to Jacuzzi or vice versa? 
(d) Does Coach Steroid have transitive preferences? 

(e) After several losing seasons, Coach Steroid decides to change his way of judging players. According to his new preferences, Steroid prefers player A to player B if player A is better in all three of the characteristics that Steroid values, and he prefers B to A if player B is better at all three things. He is indifferent between A and B if they weigh the same, are equally fast, and are equally obedient. In all other cases, Coach Steroid simply says “A and B are not comparable.”

(f) Are Coach Steroid’s new preferences complete? 
(g) Are Coach Steroid’s new preferences transitive? 
(h) Are Coach Steroid’s new preferences reflexive? 
3.15 (0) Olson likes strong coffee, the stronger the better. But he can’t distinguish small differences. Over the years, Mrs. Olson has discovered that if she changes the amount of coffee by more than one teaspoon in her six-cup pot, Olson can tell that she did it. But he cannot distinguish differences smaller than one teaspoon per pot. Where A and B are two different cups of coffee, let us write A p B if Olson prefers cup A to cup B. Let us write A ~p B if Olson either prefers A to B, or can’t tell the difference between them. Let us write A~ B if Olson can’t tell the difference between cups A and B. Suppose that Olson is offered cups A, B, and C all brewed in the Olsons’ six-cup pot. Cup A was brewed using 14 teaspoons of coffee in the pot. Cup B was brewed using 14.75 teaspoons of coffee in the pot and cup C was brewed using 15.5 teaspoons of coffee in the pot. For each of the following expressions determine whether it is true of false.
(a) A ~ B. 
(b) B ~ A. 
(c) B ~C 
(d) A ~ C 
(e) C ~ A 
(f) A ~p B 
(g) B ~p A 
(h) B ~p C 
(i) A ~p C 
(j) C ~p A 
(k) A p B
(l) B p A
(m) B p C 
(n) A p C 
(o) C p A
(p) Is Olson’s “at-least-as-good-as” relation, ~p, transitive?
(q) Is Olson’s “can’t-tell-the-difference” relation, ~, transitive? 
(r) is Olson’s “better-than” relation, p, transitive?

4.6 (0) Shirley Sixpack thinks a 16-ounce can of beer is just as good as two 8-ounce cans. Lorraine Quiche only drinks 8 ounces at a time and hates stale beer, so she thinks a 16-ounce can is no better or worse than an 8-ounce can.

(a) Write a utility function that represents Shirley’s preferences between commodity bundles comprised of 8-ounce cans and 16-ounce cans of beer. Let X stand for the number of 8-ounce cans and Y stand for the number of 16-ounce cans. 

(b) Now write a utility function that represents Lorraine’s preferences.

(c) Would the function utility U(X, Y ) = 100X+200Y represent Shirley’s preferences? 
 Would the utility function U(x, y) = (5X + 10Y )2 represent her preferences? 
Would the utility function U(x, y) = X + 3Y represent her preferences? 

(d) Give an example of two commodity bundles such that Shirley likes the first bundle better than the second bundle, while Lorraine likes the second bundle better than the first bundle. 

4.9 (0) Suppose that the utility functions u(x, y) and v(x, y) are related by v(x, y) = f(u(x, y)). In each case below, write “Yes” if the function f is a positive monotonic transformation and “No” if it is not. (Hint for calculus users: A differentiable function f(u) is an increasing function of u if its derivative is positive.)
(a) f(u) = 3.141592u
(b) f(u) = 5, 000 − 23u
(c) f(u) = u − 100, 000
(d) f(u) = log u
(e) f(u) = −e−u
(f) f(u) = 1/u
(g) f(u) = −1/u
4.11 (0) Willy Wheeler’s preferences over bundles that contain nonnegative amounts of x1 and x2 are represented by the utility function U(x1, x2) = x12 + x22 .
(a) Draw a few of his indifference curves. What kind of geometric figure are they? 
Does Willy have convex preferences? 
4.12 (0) Joe Bob has a utility function given by u(x1, x2) = x12 +2x1x2+ x22 .

(a) Compute Joe Bob’s marginal rate of substitution: MRS(x1, x2) =
 (b) Joe Bob’s straight cousin, Al, has a utility function v(x1, x2) = x2+x1.
Compute Al’s marginal rate of substitution. MRS(x1, x2) =
(c) Do u(x1, x2) and v(x1, x2) represent the same preferences? 
Can you show that Joe Bob’s utility function is a monotonic transformation of Al’s? (Hint: Some have said that Joe Bob is square.) 

5.1 (0) We begin again with Charlie of the apples and bananas. Recall that Charlie’s utility function is U(xA, xB) = xAxB. Suppose that the price of apples is 1, the price of bananas is 2, and Charlie’s income is 40. 
(a) On a graph, use blue ink to draw Charlie’s budget line. (Use a ruler and try to make this line accurate.) Plot a few points on the indifference curve that gives Charlie a utility of 150 and sketch this curve with red ink. Now plot a few points on the indifference curve that gives Charlie a utility of 300 and sketch this curve with black ink or pencil.
(b) Can Charlie afford any bundles that give him a utility of 150? 
(c) Can Charlie afford any bundles that give him a utility of 300? 
(d) On your graph, mark a point that Charlie can afford and that gives
him a higher utility than 150. Label that point A.
(e) Neither of the indifference curves that you drew is tangent to Charlie’s budget line. Let’s try to find one that is. At any point, (xA, xB), Charlie’s marginal rate of substitution is a function of xA and xB. In fact, if you calculate the ratio of marginal utilities for Charlie’s utility function, you will find that Charlie’s marginal rate of substitution is MRS(xA, xB) =−xB/xA. This is the slope of his indifference curve at (xA, xB). The slope of Charlie’s budget line is ____ (give a numerical answer).

(f) Write an equation that implies that the budget line is tangent to an
indifference curve at (xA, xB). _______

There are many solutions to this equation. Each of these solutions corresponds to a point on a different indifference curve. Use pencil to draw a line that passes through all of these points.

5.3 (0) Ambrose, the nut and berry consumer, has a utility function U(x1, x2) = 4(x1) 0.5+x2,  where x1 is his consumption of nuts and x2 is his consumption of berries. 

(a) The commodity bundle (25, 0) gives Ambrose a utility of 20. Other points that give him the same utility are (16, 4), (9, ___), (4, ___ ), (1, ___ ), and (0, ___). Plot these points on a graph and draw a red indifference curve through them.

(b) Suppose that the price of a unit of nuts is 1, the price of a unit of berries is 2, and Ambrose’s income is 24. Draw Ambrose’s budget line with blue ink. How many units of nuts does he choose to buy? 
(c) How many units of berries? 
(d) Find some points on the indifference curve that gives him a utility of 25 and sketch this indifference curve (in red).
(e) Now suppose that the prices are as before, but Ambrose’s income is 34. Draw his new budget line (with pencil). How many units of nuts will he choose? 
How many units of berries? 
(f) Now let us explore a case where there is a “boundary solution.” Suppose that the price of nuts is still 1 and the price of berries is 2, but Ambrose’s income is only 9. Draw his budget line (in blue). Sketch the
indifference curve that passes through the point (9, 0). What is the slope of his indifference curve at the point (9, 0)? 
(g) What is the slope of his budget line at this point? 
(h) Which is steeper at this point, the budget line or the indifference
curve? 
(i) Can Ambrose afford any bundles that he likes better than the point(9, 0)? 

1. Al derives utility from 3 goods: music (M), wine (W), and cheese (C). His utility function
is of the form utility = U(M;W;C) = M + 2W + 3C (1)

a. Assuming Al's consumption of music is fixed at 10, determine the equations for the
indifference curves for W and C for U=40 and U=70.
b. Show that Al's MRS of wine for cheese is constant for all values of W and C on the
indifference curves calculated in part (a).
c. Suppose Al's consumption of music increases to 20. How would this change your
answers to parts (a) and (b)? Explain intuitively.







2. Graph a typical indifference curve for the following utility functions and determine
whether they have convex indifference curves (that is, whether they obey the assumption of
a diminishing MRS).  To determine whether the indifference curves satisfy the assumption of diminishing MRS, simply take the derivative of the MRS with respect to X. If this is less than zero, then you know the slopes get flatter as you move to the right (X increases).

Recall that
MRS =MUX/MUY=(δU/δX)/( δU/δY)

a. U = 3X + Y
b. U = (XY)0.5
c. U = (X2 + Y2)0.5
d. U = (X2 -Y2)0.5
e. U = X2/3Y1/3

Suppose that an individual’s utility function for goods X and Y is given by U(X,Y)=-X-1-Y-1 and a budget constraint m=PXX+PYY.
a. Use the Lagrangian multiplier method to calculate the uncompensated demand functions for X  and Y for this function.
b. How do changes in m or in PY shift the demand curve for good X?

