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								    				    Columbia University Department of Economics UN1105 Principles of Economics Problem Set 2 Prajit Dutta Due October 3rd, in class 1. (a) Suppose you you spend all of your your income income on apples apples and oranges, oranges, which which are are both normal goods and which are imperfect substitutes. substitutes. If the price of apples apples increases, increases, will you consume more or fewer apples as a result of the substitution eﬀect? What about the income eﬀect? Solution:   Both the income and substitution eﬀects imply a decrease in your consumption sumption of apples. apples. The price increase increase reduces your real income, income, and since apples apples are a normal normal good the income income eﬀect eﬀect will be that that you you consum consumee fewer fewer apples. apples. The substitution eﬀect will cause you to switch to consuming more oranges, which have now become relatively cheaper. (b) Suppose you consume two goods: Ramen and Starbucks coﬀee. Ramen is an inferior good and Starbucks Starbucks coﬀee is a normal normal good. The price of Ramen increases increases.. Assume Assume Ramen Ram en is not a Giﬀen Giﬀen Good. What What happens happens to your your consumpt consumption ion of Ram Ramen en due to the subs substi titu tuti tion on eﬀect? eﬀect? The The inco income me eﬀect? eﬀect? What What is the the net net eﬀec eﬀectt on Ramen Ramen consumption? Ramen is not a Giﬀen Giﬀen good: The substit substituti ution on eﬀect eﬀect causes causes you you to Solution: If Ramen decrease Ramen consumption. The income eﬀect causes you to increase consumption but the income eﬀect is less than the substitution eﬀect because Ramen isn’t a Giﬀen good. So the net eﬀect is you consume less Ramen. (c) Now assume Ramen is a Giﬀen good. What happens to your consumption of Ramen due to the substitution substitution eﬀect? The income income eﬀect? What is the net eﬀect on Ramen consumption? Solution:  If Ramen is a Giﬀen good the income eﬀect is greater than the substitution eﬀect and the net eﬀect is you consume more Ramen. 2. The following following question question is based on Krugman and Wells, Wells,   Economics  (4th Ed.), Ch 10, Q6. Cal “Cool” Cooper has $200 to spend on cell phones and sunglasses. (a) Each Each cell phone costs $100 and each each pair of sunglasses sunglasses costs $50. Which Which bundles lie on Cal’s budget budget line? Draw Draw a diagram like Figure Figure 10-3 on pg. 289 of Krugman and Wells. Use this diagram and the optimal consumption rule to decide how Cal should allocat allocatee his money money. That That is, from all the bundles bundles on his budget budget line, line, which which bundle bundle will Cal choose? The following table gives his utility of cell phones and sunglasses:
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 Quan Quanti tity ty of cell ell phon phonees 0 1 2



Util Utilit ity y from from cell cell phon phones es 0 40 0 70 0



Quan Quanti tity ty of sung sungla lass ssees 0 2 4



Util Utilit ity y from from sungl unglas asse sess 0 600 700



Solution:



Budget line Quantity of sunglasses 4 3 2 1



1



2



3



Quantity of cell phones Utility function Total utility 1500 1000 500



1



2



3



Quantity of cell phones Utility is maximized subject to the budget constraint when the consumption bundle is 1 cell phone and 2 pairs of sunglasses. (b) The price of cell phones falls to $50 each, but the price of sunglasses remains at $50 per pair. Which Which bundles lie on Cal’s budget line. line. Draw Draw a diagram diagram like Figure Figure 10-4 2



 on pg. 293 of Krugman and Wells in which both the marginal utility per dollar spent on cell phones and the marginal utility per dollar spent on sunglasses are illustrated. Use this diagram and the utility-maximizing principle of marginal analysis to decide how Cal should allocate allocate his money. money. That is, from all the bundles bundles on his budget line, which bundle will Cal choose? The following table gives his utility of cell phones and sunglasses: Quan Quanti tity ty of cell ell phon phonees 0 1 2 3 4



Util Utilit ity y from from cell cell phon phones es 0 40 0 70 0 90 0 1 000



Quan Quanti tity ty of sung sungla lass ssees 0 1 2 3 4



Util Utilit ity y from from sungl unglas asse sess 0 325 600 825 950



Solution:



Using Using the fact fact that that the price price of each each good is $50 $50,, com comput putee the margina marginall utility per dollar for a given change in quantity by dividing the associated change in total utility by 50. Quan Quantit tity y of cell cell phone honess 0



Util Utilit ity y from from cell ell phon phonees 0



MU/dol MU/d olla larr cell cell phon phonees



Quan Quanti tity ty of sung sungla lass ssees 0



Util Utilit ity y from from sungl unglas assses 0



8 1



6.5



4 00 40



1



3 25 32



6 2



5.5



7 00 70



2



6 00 60



4 3



4.5



9 00 90



3



8 25 82



2 4



MU/dol MU/d olla larr sung sungla lass sses es



2.5



1000



4



950



Since marginal utility per dollar is calculated as the ratio of the change in utility when quantity increases by one unit to the unit price, we associate the marginal utility per dollar when moving (for example) from purchasing zero cell phones to purchasing one cell phone with a quantity quantity of 0.5 cell phones. phones. The marginal marginal utility per dollar in this instance is 8, so we can plot this point on a graph as (0.5, 8).
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 Marginal utility per dollar 10 8 M U S  S /P S  S  6 4 M U C  C /P C  C 



2



1



2



3



4



Quantity (Cell phones) The curves curves in this case inters intersect ect at a quant quantit ity y of 2 cell cell phones phones.. Given Given the budget budget constraint, purchasing 2 cells phones means that Cal can purchase 2 pairs of sunglasses. Hence, the optimal consumption decision is to purchase 2 of each good. (c) How does Cal’s consumption of cell phones change as the price of cell phones falls? In words, describe the income eﬀect and the substitution eﬀect of this fall in the price of cell phones, assuming that cell phones are a normal good. cell phones phones falls, falls, the substitu substitutio tion n eﬀect eﬀect causes causes Cal to Solution: As the price of cell substi substitute tute away away from from sungla sunglasse ssess (whic (which h are now now relati relative vely ly more more expensi expensive ve). ). The decrease in the price of cell phones also raises Cal’s real income, since he can now aﬀord bundles bundles that were previously previously too expensive. expensive. Cell phones are a normal good, the income eﬀect in this case will be that Cal purchases more cell phones in response to this increase in real income. The net eﬀect will be that Cal buys more cell phones, since both the income and substitution eﬀects work in the same direction. 3. The following question is based on Krugman and Wells,   Economics    (4th (4th Ed.) Ed.),, Ch 10 Appendix, Q6. Kelly has an income of $100 which which she can spend on two two goods: music music albums and comics. Both are normal goods for her. Each Each album costs $10 and each comic costs $4. $4.  For each of the following following situations, situations, decide whether this is Kelly’s Kelly’s optimal consumption consumption bundle. bundle. If  not, what should Kelly do to achieve achieve her optimal optimal consumption consumption bundle? (Meaning: (Meaning: which which good should she consume more of and which good should she consume less of?) (a) Kelly Kelly is consid consideri ering ng buying 6 albums albums and 10 comics. comics. At that bundle, bundle, her margina marginall rate of substitution of albums in place of comics is 1; that is, she would be willing to forgo only 1 comic to acquire 1 album. Solution:   At the optimal consumption bundle the marginal rate of substation is equal equal to that that ratio ratio of prices prices.. The margina marginall rate rate of substi substituti tution on (MUA/M (MUA/MUC) UC) is 1. The ratio of PA/PC = 10/4 which is not equal to 1 so Kelly is not at her optimal bundle. bundle. Since MUA/MUC MUA/MUC is less than PA/PC PA/PC Kelly would would be b e better b etter oﬀ buying more comics and less albums. 4



 (b) Kelly is considering considering buying buying 4 albums and 15 comics. Kelly’s Kelly’s marginal marginal utility of the fourth album is 20, and her marginal utility of the ﬁfteenth comic is 8. Solution:   At the optimal consumption bundle the marginal rate of substation is equal to that ratio of prices. The marginal marginal rate of substitution substitution (MUA/MUC) (MUA/MUC) is 20/8. The ratio of PA/PC = 10/4 20/8 = 10/4 Since both ratios are equal Kelly is at her optimal consumption bundle. (c) Kelly Kelly is consid consideri ering ng buying 2 albums albums and 20 comics. comics. At that bundle, bundle, her margina marginall rate of substitution of albums in place of comics is 4; that is, she would be willing to exchange 4 comics for 1 album. Solution:   At the optimal consumption bundle the marginal rate of substation is equal equal to that that ratio ratio of prices prices.. The margina marginall rate rate of substi substituti tution on (MUA/M (MUA/MUC) UC) is 4. The ratio of PA/PC = 10/4 which is not equal to 4 so Kelly is not at her optimal bundle. bundle. Since MUA/MUC MUA/MUC is greater than PA/PC PA/PC Kelly would would be better oﬀ buying more albums and less comics. 4. The following question is based on Krugman and Wells,   Economics    (4th (4th Ed.) Ed.),, Ch 10 Appendix, Q14. For Crandall, cheese cheese cubes and cracker crackerss are perfect complements: complements: he wants to consume consume exactly 1 cheese cube with each cracker. He has $2. $2 .40 to spend on cheese and crackers. One cheese cube costs 20 cents, and 1 cracker costs 10 cents. Draw a diagram, with crackers on the horizontal axis and cheese cubes on the vertical axis, to answer the following questions: (a) Which Which bundle will Crandall Crandall consume? consume? Solution:  Crandall will consume 8 crackers and 8 cheese cubes, since this puts him on his highest possible indiﬀerence curve given his budget constraint. To see this, we plot his budget constraint in the x-y   plane with crackers on the x-axis and cheese cubes on the y -ax -axis. is. The equatio equation n for the constr constrain aintt is given given by y = − 12 x   + 12 12.. Chee Cheese se and crackers are perfect complements, so the indiﬀerence curves are L-shaped with their corners at (0, (0, 0), (1, (1, 1), (2, (2, 2), etc. This This means that the optimal optimal bundle bundle will will take the form (x, (x, x), where (x, (x, x) lies lies on the budget budget constra constrain int. t. Solvin Solving, g, this gives gives 1 x  = − 2 x + 12 =⇒ x  = 8. (b) The price of crackers rises to 20 cents. How many cheese cheese cubes and how many crackers crackers will Crandall consume? Crandall ll now now consum consumes es 6 crack crackers ers and 6 chees cheesee cubes. cubes. Using Using the same Solution: Cranda setup as in (a), the equation for the budget constraint becomes y = −x + 12. Aga Again in noting that an optimal bundle must take the form (x, ( x, x), we solve for the largest value of  x  x  that satisﬁes the constraint: x  = −x + 12 =⇒ x  = 6.
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 (c) Show Show the income income and substitution substitution eﬀects eﬀects from this price rise. Solution:



Cheese BC 







12 IC1 BC 2



IC2 BC 1 12



24



Crackers 



BC 1 and BC 2  denote the budget constraints before and after the price change. BC  denotes the hypothetical budget constraint in which we preserve the new relative prices but give give Crandall Crandall enough income so that his optimal optimal consumption consumption bundle is on the same indifference curve as his original indiﬀerence curve. I C 1  and  I C 2  denote the indiﬀerence curves on which his optimal bundles lie before and after the price change, respectively. Since the goods are perfect complements, there is no substitution eﬀect; the entire change in consumption of crackers is accounted for by the income eﬀect.
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 5. Determine whether each of the following following diagrams depicts a valid set of indiﬀerence curves curves (see pgs. 306-3 306-307 07 of Krugman and Wells) Wells).. In every case, case, I C 2  represents a higher level of  utility than I than IC  C 1 . Note that one of the diagrams illustrates a setting in which a consumer can choose between a good and a “bad,” a commodity for which higher levels of consumption imply lower lower levels levels of utility utility, e.g. garbage garbage or pollution. pollution. (a) Quantity of  y  y



IC2 IC1 Quantity of  x  x (b) Quantity of  y  y



IC2 IC1



Quantity of  x  x (c) Quantity of  y  y



IC2 IC1 Quantity of  x  x
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 (d) Quantity of  y  y



IC1



IC2 Quantity of  x  x



(e) Quantity of  y  y IC1 IC2



Quantity of  x  x (f) (f ) Quantity of  y  y



IC2 IC1



Quantity of  x  x Solution:   (a)



Invalid - indiﬀerence curves cannot intersect; (b) Valid - perfect complements; (c) Valid - normal goods; (d) Valid - X is a normal good and consumer is completely indiﬀerent about Y (Y gives no utility); (e) Valid - X is a good and Y is a ”bad”; (f) Invalid - indiﬀerence curves must be convex relative to the origin because of diminishing marginal utility of consumption.
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 6. The following following question question is based on Hubbard Hubbard and O’Brien, O’Brien,   Economics , Question 1.7. You have have six hours hours to study study for two exams exams tomorr tomorrow ow.. The followin followingg table table shows shows the relationship between hours of study and test scores: Econo conomi mics cs Hours Score 0 54 1 62 2 69 3 75 4 80 5 84 6 87



Psyc Psycho holo logy gy Hours Score 0 54 1 60 2 65 3 69 4 72 5 74 6 76



(a) Use the rule for determining determining optimal purchases purchases to decide how many hours you should study each each subject. Treat each each point on an exam as one unit of utility and assume that you consider an extra point on an economics exam to have the same value as an extra point on the psychology exam. Solution:



Economics Hour Ho urss Mg Util Utilit ity y 0 8 1 7 2 6 3 5 4 4 5 3
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Psychology Hour Ho urss Mg Util Utilit ity y 0 6 1 5 2 4 3 3 4 2 5 2



 MgUtility 8



•



7



•



6



•



◦



5



•



◦



4



◦



•



3 2



◦ ◦



•



◦



1 1



2



3



4



5



6



Hours



The student will study 4 hours for economics and 2 hours for psychology. (b) Now suppose suppose that you are a psycholog psychology y major ma jor and that you value value each point you earn earn on a psychology exam as being worth three times as much as each point you earn on an economics exam. Now how many hours should you study each subject?
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 Solution:



Economics Hourss Mg Util Hour Utilit ity y 0 8 1 7 2 6 3 5 4 4 5 3



Psychology Hourss Mg Util Hour Utilit ity y 0 18 1 15 2 12 3 9 4 6 5 6



MgUtility 18



◦



17 16 15



◦



14 13 12



◦



11 10 9 8



◦ •



7 6



• ◦



◦



•



5



•



4



•



3



•



2 1 1



2



3



4



5



6



Hours



The student will study 2 hours for economics and 4 for psychology.
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