CHAPTER 4

PRINCIPLES AND PREFERENCES
CHAPTER DISCUSSION
This chapter begins to explore individual decisions made by consumers themselves. We begin by looking at the two principles of decision making: the Ranking Principle and the Choice Principle.
The Ranking Principle simply states that individuals are able to rank-order all possible alternatives. That is not to say we always must prefer one choice to another; we might be indifferent between them.  The Choice Principle states that once an individual has weighed all the choices and rank-ordered them, she will choose the one that she decides ranks highest. Once we know a particular individual’s ranking over all possible choices, we can predict which choice she will make among any subset of the alternatives.

This is where we introduce the idea of a consumption bundle. A bundle is just a collection of various goods. Two bundles could contain the same goods in different quantities, or they could contain different goods. The Ranking and Choice Principles assume that an individual can not only rank all simple choices, but additionally can rank any two complex bundles of goods. 

We’re going to observe one more thing about preferences: generally, more is better. This assumption is not absolutely necessary, and we can always allow that too much of a good thing is bad (like cats). But generally we shall assume this Non-Satiation Principle. 

When amounts in bundles differ, it is possible that an individual prefers one bundle to another, instead of one good to the other. Our model of individual behavior allows the possibility of finely divisible goods. However we think of it, it’s nice that we are not restricted to whole-number bundles. This does mean, however, that we can no longer attempt to identify all possible bundles of two goods by using cells in a table. 

Text Figure 4.1 introduces a tool in the form of a two-dimensional graph with bread on the vertical axis and soup on the horizontal axis. At the origin, there is the empty bundle containing no soup and no bread. As we proceed away from the origin, we see bundles that contain all possible quantities of the two goods. This figure is extremely important in our understanding of consumer theory. It begins to show how we can represent any given individual’s preferences over two goods with a very clever device called an indifference curve. An indifference curve shows all the infinite number of bundles of goods that are tied for equal ranking by our consumer. Any single indifference curve through a point like A divides all possible bundles into three distinct sets of points. All points that lie on the indifference curve are tied with A in the preference ordering. All points that lie up and to the right of the curve are preferred to bundle A. All bundles represented by points down and to the left of the curve are worse than A, or dis-preferred to A.
Indifference curves that lie farther away from the origin represent bundles that are preferred to those lying closer to the origin. 

At this point, the text introduces a very important but somewhat difficult concept, the marginal rate of substitution for X with Y (denoted MRSxy). It’s the idea of tradeoffs, and it recognizes that a consumer should be willing to trade off some of one good for a little more of another. Because a decrease in one good must be compensated by an increase in the other, the slope of an indifference curve must be negative. 

If we allow finely divisible bundles, the movements along a given indifference curve can be infinitesimally small. In that case, we can talk about the marginal rate of substitution for X with Y at a given point, as shown below in Figure 4.2. Here, the rate is simply the (negative of the) slope of a line tangent to the indifference curve at any given bundle of goods. 
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You should understand a couple of things about MRSxy. First, it doesn’t matter where we are on an indifference curve. The rate of substitution for X with Y is still the (negative of the) slope of the indifference curve at that point. Second, be very careful about the definition of MRSxy. It makes a difference whether we say, “marginal rate of substitution for X with Y,” or “marginal rate of substitution for Y with X.” In the first case, we are asking how much Y has to be increased for a very small decrease in X. In the second case, it’s the inverse: how much X has to be increased for a small decrease in Y. So MRSxy is –ΔY/ΔX and MRSxy is –ΔX/ΔY. 
We can now bring in a second consumer and compare their preferences. This comparison is fundamental to our understanding of why individuals are willing to engage in exchange. In short, two people will generally be willing to exchange two goods X and Y if they have different marginal rates of substitution for X with Y.
While we have been dealing with smooth, convex, negatively-shaped indifference curves, there is the possibility of two extreme cases called perfect substitutes and perfect complements. Indifference curves between two perfect substitutes will be straight lines with a negative slope. If the consumer cannot tell the difference between two brands of diet cola, then the slope of an indifference curve between the two would be a negative one. He would always be willing to exchange one can of brand X for one can of brand Y.

OUTLINE

· Principles of decision making

· The Ranking Principle

· The consumer can always evaluate any pair of alternatives, A and B.

· Either A is preferable to B, or B is preferable to A, or the two are tied.

· There is never a pair of alternatives that simply cannot be compared.

· The Choice Principle

· Having ranked (allowing for ties) all possible alternatives, the consumer will select the one with the highest ranking or be indifferent among alternatives with equal ranking.

· Consumer preferences

· A consumption bundle is a collection of goods consumed by an individual over a given period of time.

· More-is-Better Principle

· Generally, if two bundles are identical in all but one good, the one with the greatest amount of that good will be ranked more highly.

· (From time to time, we can allow that “too much of a good thing is bad.”)

· Bundle of goods can be represented as an array, or table, showing all possible whole-number combinations of two goods, along with the individual’s ranking of all bundles.

· Preferences with finely divisible goods

· By dividing quantities of goods into ever-finer divisions, we can approach finely divisible goods, in which case, each bundle would differ from its neighbor by only an infinitesimal difference in one or both goods.

· In this case, there would be an infinite number of bundles in any space in the two-good axis system, so an array cannot be used in expressing rank order.

· Indifference curves

· Starting with an initial bundle of goods, another bundle can always be constructed such that the consumer is indifferent between the two.

· This is done by slightly decreasing the quantity of one good and compensating for the loss by slightly increasing the quantity of the other good.

· An indifference curve consists of all the combinations of quantities of two goods such that the given consumer is indifferent among them all.

· Indifference curves are contours showing a given level of satisfaction (later called utility) and all the bundles of goods that yield that level.

· Properties of indifference curves

· Indifference curves are thin.

· In general, indifference curves are negatively sloped.

· An indifference curve through bundle A separates all the better-than-A bundles from the worse-than-A bundles.

· Families of indifference curves

· Through any given bundle a single indifference curve can be drawn.

· A family of indifference curves consists of all indifference curves that can be drawn through all possible bundles of goods.

· Every bundle on a curve that lies above and the right of another curve is preferred to any bundle lying on the lower curve.

· A family of indifference curves faithfully reflects the preferences of a particular individual.

· In a given family of indifference curves, two indifference curves cannot cross (although indifference curves from two different families of curves can cross.)

· An indifference curve lying farther from the origin is preferred to one lying closer to the origin.

· Indifference curves can be represented with an equation or formula relating quantities of the two goods and the (constant) level of satisfaction.

· An example would be S = U/B, where U is constant.

· Allowing U to vary would generate an entire family of indifference curves.

· Goods versus bads

· If two goods are, indeed, good, then an indifference curve would be negatively sloped.

· If one “good” is bad, then more of it is not better, it is worse.

· If one good is a “bad,” then an indifference curve would have positive slope.

· Because more of a bad is worse, removal of the bad is a good.

· Substitution between goods

· Rates of substitution

· The marginal rate of substitution for X with Y (MRSxy), is the rate at which a consumer must adjust Y to maintain the same level of well being when X changes by a tiny fixed amount, from a given starting point.

· It is either the increase in Y needed to offset a very small decrease in X, or the decrease in Y needed to offset a very small increase in X

· The MRSxy between two bundles on an indifference curve equals the negative of the slope of the line between the points representing the two bundles.

· If goods are finely divisible, the MRSxy is the slope of the tangent to the indifference curve at a given point.

· Marginal rate of substitution for X with Y is the inverse of the marginal rate of substitution for Y with X.

· Relative strength of preferences determines the rate of substitution

· If the individual becomes more nearly sated in good X, the more of it in the bundle, then the MRSxy falls as more X and less Y is included in the bundle.

· Diminishing MRSxy implies that indifference curves are convex as viewed from the origin.

· Formulas for rates of substitution

· For any formula describing an indifference curve, like B = U/S, there is a formula describing the MRSxy , which in this case is B/S.

· Rates of substitution are important because they help us understand how two people can both gain from exchange.

· If two individuals have identical bundles to start, they will exchange as long as their MRSxy s are different from one another.

· If they exchange at some ratio that lies between their two MRSs, they will both benefit from the exchange.

· Sometimes, if their initial bundles are not identical, there may not be a mutually-beneficial exchange between them.

· Special cases: perfect substitutes and perfect complements

· If two goods are perfect substitutes, the MRSxy will be constant, and indifference curves will be straight lines.

· If two goods are perfect complements, the MRSxy does not exist, and indifference curves will be L-shaped, right angles.

· Most pairs of goods are neither perfect substitutes nor perfect complements, so indifference curves are smooth and convex.

· Utility

· Utility is the number assigned to each individual bundle, representing its ranking by a given individual.

· The higher the utility, the greater the level of satisfaction experienced by the individual from consuming that bundle.

· Utility functions are mathematical formulas that assign a utility value to each bundle.

· A utility function is generally unique to a given individual

· Starting with a utility function, an indifference curve formula results from holding the utility level constant and relating the quantities of the two goods.

· Knowing everything about the family of indifference curves is equivalent to knowing the utility function.

· Utility is measurable ordinally, not cardinally

· Ordinal measures faithfully reproduce the rank order of bundles, but they do not measure the intensity of utility for a given bundle.

· Cardinal measures not only reproduce the rank order, they also measure the intensity of utility, and they rank order the differences in utility.

· Most economists believe that cardinal measurability of utility is impossible, so the concept of “diminishing marginal utility” is meaningless.

· But the ratio of marginal utilities is meaningful: it is the MRSxy and the negative of the slope of an indifference curve.

· Specifically, 
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· Any rank order-preserving transformation of the utility function will preserve the ratio of marginal utilities and still faithfully represent preferences.

PRACTICE MULTIPLE CHOICE PROBLEMS

1. Marvin enjoys baseball games and garden parties, but when contemplating a summer of three garden parties per month along with five baseball games, versus a summer of four garden parties per month along with four baseball games, Marvin is just stumped.  He finds that he just cannot compare the two potential social calendars.  It’s not that he’s indifferent between them; he just can’t seem to get his mind around making a comparison.  Which principle is Marvin violating?

a. The Choice Principle

b. The Ranking Principle

c. The More-is-Better Principle

d. The Convexity Principle

e. The Substitution Principle

	4
	10
	5
	2
	1

	3
	12
	6
	4
	3

	2
	14
	9
	8
	7

	1
	16
	15
	13
	11

	0
	1
	2
	3
	4


2. Penelope is contemplating various combinations of whole-number bundles containing theater tickets (T) and downloadable music tunes (M).  She has ranked the various bundles as indicated in the table below, with 1 being the number she placed on her highest-ranked bundle.  Which statement is consistent with her preferences?


a. Penelope is indifferent between a bundle with 3 M and 4 T versus a bundle with 3 T and 4 M.

b. Starting with a bundle containing three of each good, Penelope would be willing to give up one M if she got one T in compensation.

c. Starting with a bundle with 3 M and 2 T, she would be willing to give up one M if she got one T in compensation.

d. Starting with a bundle containing two of each good, Penelope would be willing to give up one M if she got two T in compensation.

e. Starting with a bundle containing two of each good, Penelope would be willing to give up one T if she got two M in compensation.

3. Which statement concerning indifference curves is incorrect?

a. An indifference curve consists of all combinations of two goods such that the consumer is equally satisfied with all of them.

b. If the More-is-Better Principle holds true, indifference curves have positive slope.

c. Indifference curves are not “thick.”

d. Indifference curves for perfect substitutes are straight lines.

e. For a family of indifference curves, two curves cannot cross.
4. When Alfred was a teenager, he really liked pizza and only mildly liked green salads.  But now that he is older, his tastes have changed.  He still likes pizza, but not as much as before and now almost craves a good healthy green salad.  Consider his indifference curves as they would be graphed on a diagram with pizza on the vertical axis and salad on the horizontal axis.  Which statement is most generally true regarding Alfred’s indifference curves?

a. Compared to his earlier indifference curves, his current ones must be more nearly linear.

b. Compared to his earlier family of indifference curves, his current ones must be closer together.

c. His new indifference curves must be almost right angles or L-shaped now.

d. His indifference curves have now become steeper, compared to before.

e. His indifference curves have now become less steep, compared to before.

5. Winnie enjoys hamburgers (H) and tacos (T).  Consider the following bundles A, B, and C containing hamburgers and tacos:

	Bundle
	H
	T

	A
	6
	1

	B
	4
	2

	C
	2
	3


If Winnie’s indifference curves are convex, and bundles A and C lie on the same indifference curve, which statement is true?

a. She must prefer Bundle A to Bundle C.

b. She must prefer Bundles A and C to Bundle B.

c. She must prefer Bundle C to Bundle B

d. She must be indifferent between Bundles A and B.

e. She must prefer Bundle B to bundle C.

6. Regarding the phrase family of indifference curves, which statement is correct?

a. Two indifference curves belong to the same family if they reflect the preferences of the same individual.

b. Within a family, each indifference curve corresponds to a different level of well-being.

c. An entire family of indifference curves could be generated by changing the value of U in the utility function given by U = Y2X2, and then graphing the X,Y points.

d. Indifference curves in a family can be considered to be contours, each one indicating a given level of utility in the three dimensions: U, Y, and X.

e. All of the above are correct statements.

7. Helen’s utility function defined over two goods Y and X is given by U = YX0.5, and her indifference curve for utility level U=20 is given by 
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.  Choose several values of X and calculate the corresponding values of Y in the indifference curve.  Then sketch a plot of it in a graph with Y on the vertical axis and X on the horizontal axis.  Which statement is true about the indifference curve?

a. It is positively sloped .

b. It is concave when viewed from the origin.

c. It contains the two (X,Y) points, (4,10) and (25,4).

d. It is a straight line.

e. None of the above is correct.

8. If quantities of good Y are plotted on the vertical axis and quantities of good X are plotted on the horizontal axis, which statement is true regarding the marginal rate of substitution for X with Y (MRSxy) for convex indifference curves?

a. MRSxy is equal to (Y/(X at any point on an indifference curve.

b. MRSxy is equal to the negative of the MRSyx.

c. The MRSxy is the amount of X that must be added if a very small amount of Y is removed, but the consumer is left equally satisfied.

d. As more X is added along an indifference curve, the MRSxy falls.

e. The MRSxy is equal to the slope of the tangent to the indifference curve at any point.

9. Given their current, identical bundles of goods, Tom’s marginal rate of substitution for widgets with gizmos is 3.  Helen’s MRS for widgets with gizmos is 5. Which, if any, of the following statements is (are) correct?

I. 
Tom would be willing to give up at most 3 widgets for one gizmo

II. 
Tom would be willing to give up at most 3 gizmos for one widget

III.  
If Tom offered to give Helen one gizmo in exchange for her giving him one widget, she would probably accept the trade.

IV.  
Helen has a relatively stronger preference for widgets.

a. I only

b. II only

c. I and III only

d. II and IV only

e. I, III, and IV.

10. Marilyn has only Candy Kisses (K), and Joe has only baseball cards (B).  Marilyn’s marginal rate of substitution for baseball cards with Candy Kisses (MRSBK) equals 2/3, and Joes MRSBK equals 3.  Which statement is true?

a. Joe and Marilyn will definitely trade and both will benefit.

b. If Marilyn can get Joe to trade at a ratio equal to his MRSBK, she will be better off, and he will be worse off. 

c. If Joe can get Marilyn to trade at a ratio equal to her MRSBK, he will be better off, and she will be worse off.

d. Given their MRSs, and initial endowments, they will not trade without at least one of them becoming worse off, so voluntary exchange is unlikely.

e. Marilyn has a relatively strong preference for baseball cards, and Joe has a relatively strong preference for Candy Kisses.

11. George and Lennie both like pet puppies (P) and pet mice (M), and both have mildly convex indifference curves when plotted on a graph with puppies on the horizontal axis and mice on the vertical axis.  George and Lennie have identical utility functions, given by U = PM, so their MRSpm is given by M/P.  If George has five puppies and ten mice, while Lennie has ten puppies and five mice which statement is correct regarding their willingness to exchange?

a. They will not voluntarily exchange pets.

b. If George offers Lennie one puppy for one of Lennie’s mice, they will probably exchange, and both will benefit.

c. George’s MRSpm is lower than Lennie’s MRSpm.

d. If Lennie wants one of George’s mice, he will have to offer only one puppy to get him to exchange.

e. If Lennie and George exchange in a mutually-beneficial way, the values of thier MRSs will get farther apart.

12. Blanche and Stanley initially have identical bundles of bath soap (S) and cool drinks (D). Which statement is correct regarding their willingness to exchange?

a. If they have identical utility functions, they will clearly both benefit if they exchange soap for drinks.

b. If Stanley’s MRSDS is 2, and Blanche’s MRSDS is 3, they would both be willing to give up one drink if they could get at least one soap.

c. They would probably trade at a rate somewhere between their two MRSs, and both would benefit.

d. If they have different MRSs, then if Stanley can get Blanche to trade with him at a rate equal to Stanley’s MRS, he will gain all the benefit from trade.

e. If they have different MRSs, the only way one could be made better off is for the other one to be made worse off.

13. Which of the following three statements is (are) true, if any?

I. If utility is ordinal, a bundle that provides utility level of 30 provides twice the satisfaction of a market basket that provides a utility level of 15.

II. When economists first studied utility it was believed that utility could me measured cardinally, but it was later discovered that ordinal preferences are sufficient to explain how most individual decisions are made.

III. Modern utility theorists are now finally comfortable enough with utility measurement that they can make inter-personal comparisons of utility.

a. I only

b. II only

c. III only

d. I and II only

e. I and III only

14. James has found that regular gasoline performs exactly as well as premium gasoline in his old car.  Which statement is correct?

a. His indifference curves for various bundles containing different quantities of regular and premium gasoline are straight lines with slope equal to negative one.

b. His indifference curves for various bundles containing different quantities of regular and premium gasoline are right angles with their corners lying on a line with slope plus one.

c. He will be willing to pay a little more for premium gas.

d. James’ marginal rate of substitution for premium with regular is undefined.

e. James’ marginal rate of substitution for premium with regular must be less than one.

15. Sabrina has a utility function for soufflés (S) and glasses of Champaign (C) given by the equation U = SC. Which of the following utility functions would predict her preferences for the two goods just as well as the function: U=SC?

a. U = 2 + SC

b. U = (SC)1/2
c. U = S2C2
d. U = 51.8 SC

e. All of the listed utility functions would serve to predict her preferences.
MULTIPLE CHOICE ANSWERS

1. b

2. c

3. b
4. d

5. e

6. e

7. c

8. d

9. d

10. d

11. b

12. c

13. b

14. a

15. e
WORD PROBLEMS

16. In Multiple Choice problem 15 above, show how Sabrina would rank the following bundles of soufflés and Champaign by entering her ranking in each cell, with 1 being her highest-ranked bundle.  Then pick any of the alternative utility functions and show that the ranking would be exactly the same.  Why is that?
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17. Explain why the marginal rate of substitution for X with Y is the inverse of the marginal rate of substitution for Y with X.

18. Regine’s utility function over Danish (D) and coffee (C) is given by UR=DC2, while Soren’s utility function is given by the equation US = D2C.  In the tables below, use their respective utility functions to rank-order the cells representing the various bundles of the two goods.
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Show that if Regine and Soren both have initial identical bundles containing two Danish and two coffee, they could both be better off by trading. Which one will give up Danish for coffee and vice versa?  Which of the two persons has a relative strong preference for Danish?  Why did you reach that conclusion?

CHALLENGE YOUR MIND

1. Britney has a utility function defined over sun block (B) and shampoo (S).  Recently, Britney shaved her head.  Discuss, using an appropriate diagram, how this act might have changed her marginal rate of substitution for sun block with shampoo. (Extra credit:  If Britney enjoys both lovely hair and press coverage, can utility theory explain her bizarre action?)  

2. Yul enjoys Thai curry, which contains both sugar and chili paste.  For any given bowl of curry, Yul finds that for small amounts of sugar, a little more chili paste is desirable, and for small amounts of chili paste, a little more sugar is desirable.  But it is possible to add too much sugar, and it is possible to add too much chili paste.  In fact, Yul finds that exactly one tablespoon of sugar along with one teaspoon of chili paste results in the ideal curry.  Any more of either, and certainly more of both, makes the curry less desirable, not more.  Draw a set of indifference curves for Yul with tablespoons of sugar on the vertical axis and teaspoons of chili paste on the horizontal axis.  Explain your diagram.  Discuss the indifference curve that passes through the ideal combination of sugar and chili paste.

3. Text Figure 4.2 shows a three-dimensional diagram with Soup, Bread, and Satisfaction (Utility) on the axis.  A utility function that would appear as this one is given by the equation U = S1/2 B1/2. Consider what a three-dimensional diagram would look like if the utility function were given by the equation U = S B, or by the equation U = S2 B2.  Try to sketch these functions.  Would the preference ordering of various bundles be altered by selecting either one of these alternative functions?  Explain.

4. Why might an economist not be particularly interested in considering two goods that are indeed perfect complements?

Y





Figure 4.2: The marginal rate of substitution for X with Y, MRSxy, is the rate at which additional Y must compensate for  the loss of a very small amount of  X. 
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