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HANDOUT 2

1 Logistics

• HW 1 is due on Monday, Oct. 19 at 11 a.m. and HW 2 will be due on Monday, Oct 26 at 11 a.m.

• Handout: http://www.haochehsu.com (Handout can be found at the Teaching section)

• Any comments to us, please feel free to use the anonymous Feedback Survey.

2 Budget Constraints

Definition 1. Let X ⊆ Rn
+ be a set of consumption bundles,i.e., the set of all available goods in the economy.

A budget constraint is a subset of X defined by

{x ∈ X : p1x1 + · · ·+ pnxn = M}, (1)

where M denotes the income, xi denotes the quantity of good i, and pi are strictly positive numbers that
denotes the price of good i.

In this course, typically n = 2, that is, a consumer will face a problem that requires him to choose over 2

alternatives. In this case, we will the budget constraint as the budget line, as we can draw a line to represent

it on a plane.

Intuitively, the budget means the set of bundles that are just affordable to the consumer. A closed‑related

concept is defined as follows:

Definition 2. A budget set B is a subset of X that is defined by

B(p1, . . . , pn,M) := {x ∈ X : p1x1 + · · ·+ pnxn ≤ M}.

Budget set is the set that contains all affordable bundles to a consumer with incomeM and budget con‑

straint is a special subset of the budget set where the consumer spends all her income. It should be noted

that the definition of budget set depends on the prices of the goods and the income level.

In the case of n = 2, one can first identify the budget line and the area inside the budget line and both

axis will be the budget set.

2.1 Analysis of Change in Budget Line

In this subsection, we will only consider the case when n = 2. Now we can rewrite the (1) as

x2 =
M

p2
− p1

p2
x1. (2)
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If the horizontal axis represents x1 and vertical axis represents x2, this is a line with negative slope (since

p1, p2 > 0. From (2), it is clear the price ratio p1/p2 completely determines the slope of the budget line and

M governs the total area of the budget set. That is, if p1 and p2 are fixed, the more income one has, the more

bundles she can afford.
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p1x1 + p02x2 = M
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<latexit sha1_base64="qejXa2/Ld9I4F1lmDkjEPSEm8uc=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ6KrtV0GPRixehgv2Adi3ZNNuGZrMhySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBZIzbVz321laXlldWy9sFDe3tnd2S3v7TR0nitAGiXms2gHWlDNBG4YZTttSURwFnLaC0fXEbz1SpVks7s1YUj/CA8FCRrCx0kM3VJikt1kqe9WTrFcquxV3CrRIvJyUIUe9V/rq9mOSRFQYwrHWHc+Vxk+xMoxwmhW7iaYSkxEe0I6lAkdU++n06gwdW6WPwljZEgZN1d8TKY60HkeB7YywGep5byL+53USE176KRMyMVSQ2aIw4cjEaBIB6jNFieFjSzBRzN6KyBDbIIwNqmhD8OZfXiTNasU7q1Tvzsu1qzyOAhzCEZyCBxdQgxuoQwMIKHiGV3hznpwX5935mLUuOfnMAfyB8/kDV7CSZw==</latexit>
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<latexit sha1_base64="p/B/6lSRQYtKnyeSHNWcYHIKDfs=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgh6LXrwIFewHtEvJptk2NJuNSbZQlv0dXjwo4tUf481/Y9ruQVsfDDzem2FmXiA508Z1v53C2vrG5lZxu7Szu7d/UD48auk4UYQ2Scxj1QmwppwJ2jTMcNqRiuIo4LQdjG9nfntClWaxeDRTSf0IDwULGcHGSn4vVJik91kq+7WsX664VXcOtEq8nFQgR6Nf/uoNYpJEVBjCsdZdz5XGT7EyjHCalXqJphKTMR7SrqUCR1T76fzoDJ1ZZYDCWNkSBs3V3xMpjrSeRoHtjLAZ6WVvJv7ndRMTXvspEzIxVJDFojDhyMRolgAaMEWJ4VNLMFHM3orICNscjM2pZEPwll9eJa1a1buo1h4uK/WbPI4inMApnIMHV1CHO2hAEwg8wTO8wpszcV6cd+dj0Vpw8plj+APn8wfyqZI2</latexit>

(b) p′2 < p2

Figure 1: The change in budget set given the income M is fixed and one of the prices change.
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<latexit sha1_base64="cXBEjnYGliKE3GySb46NNhvlb/4=">AAAB+3icdVDLSsNAFJ3UV62vWJduBosoCCFJQ1sXQtGNG6GCfUAbwmQ6bYdOHsxMpCX0V9y4UMStP+LOv3HSVlDRAxcO59zLvff4MaNCmuaHlltZXVvfyG8WtrZ3dvf0/WJLRAnHpIkjFvGOjwRhNCRNSSUjnZgTFPiMtP3xVea37wkXNArv5DQmboCGIR1QjKSSPL0Ye9bEs85iz554NryANyeeXjKN81rFdirQNEyzatlWRuyqU3agpZQMJbBEw9Pfe/0IJwEJJWZIiK5lxtJNEZcUMzIr9BJBYoTHaEi6ioYoIMJN57fP4LFS+nAQcVWhhHP1+0SKAiGmga86AyRH4reXiX953UQOam5KwziRJMSLRYOEQRnBLAjYp5xgyaaKIMypuhXiEeIISxVXQYXw9Sn8n7Rswyob9q1Tql8u48iDQ3AEToEFqqAOrkEDNAEGE/AAnsCzNtMetRftddGa05YzB+AHtLdPiaeS0w==</latexit>
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M 0

p1
<latexit sha1_base64="VpohxBeb5p2f/RKhyCO4sWR31OI=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ6KrtV0GPRixehgv2Adi3ZNNuGZrMhySpl2f/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBZIzbVz321laXlldWy9sFDe3tnd2S3v7TR0nitAGiXms2gHWlDNBG4YZTttSURwFnLaC0fXEbz1SpVks7s1YUj/CA8FCRrCx0kM3VJiktydZKnte1iuV3Yo7BVokXk7KkKPeK311+zFJIioM4VjrjudK46dYGUY4zYrdRFOJyQgPaMdSgSOq/XR6dYaOrdJHYaxsCYOm6u+JFEdaj6PAdkbYDPW8NxH/8zqJCS/9lAmZGCrIbFGYcGRiNIkA9ZmixPCxJZgoZm9FZIhtEMYGVbQhePMvL5JmteKdVap35+XaVR5HAQ7hCE7BgwuowQ3UoQEEFDzDK7w5T86L8+58zFqXnHzmAP7A+fwBVPWSZg==</latexit>

M

p1
<latexit sha1_base64="0rHALVdQKXkZXcaL/JKBw9qeR+0=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgh6LXrwIFewHtEvJptk2NJuNSbZQlv0dXjwo4tUf481/Y9ruQVsfDDzem2FmXiA508Z1v53C2vrG5lZxu7Szu7d/UD48auk4UYQ2Scxj1QmwppwJ2jTMcNqRiuIo4LQdjG9nfntClWaxeDRTSf0IDwULGcHGSn4vVJik91kq+17WL1fcqjsHWiVeTiqQo9Evf/UGMUkiKgzhWOuu50rjp1gZRjjNSr1EU4nJGA9p11KBI6r9dH50hs6sMkBhrGwJg+bq74kUR1pPo8B2RtiM9LI3E//zuokJr/2UCZkYKshiUZhwZGI0SwANmKLE8KklmChmb0VkhG0OxuZUsiF4yy+vklat6l1Uaw+XlfpNHkcRTuAUzsGDK6jDHTSgCQSe4Ble4c2ZOC/Ou/OxaC04+cwx/IHz+QPxJJI1</latexit>

M

p2
<latexit sha1_base64="p/B/6lSRQYtKnyeSHNWcYHIKDfs=">AAAB9HicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgh6LXrwIFewHtEvJptk2NJuNSbZQlv0dXjwo4tUf481/Y9ruQVsfDDzem2FmXiA508Z1v53C2vrG5lZxu7Szu7d/UD48auk4UYQ2Scxj1QmwppwJ2jTMcNqRiuIo4LQdjG9nfntClWaxeDRTSf0IDwULGcHGSn4vVJik91kq+7WsX664VXcOtEq8nFQgR6Nf/uoNYpJEVBjCsdZdz5XGT7EyjHCalXqJphKTMR7SrqUCR1T76fzoDJ1ZZYDCWNkSBs3V3xMpjrSeRoHtjLAZ6WVvJv7ndRMTXvspEzIxVJDFojDhyMRolgAaMEWJ4VNLMFHM3orICNscjM2pZEPwll9eJa1a1buo1h4uK/WbPI4inMApnIMHV1CHO2hAEwg8wTO8wpszcV6cd+dj0Vpw8plj+APn8wfyqZI2</latexit>

Figure 2: The change in budget set given the prices are fixed and M increases to M ′

3 Homework 1 Solutions

1. (True or False) If there are two goods with positive prices and the price of one good is reduced, while

income and other prices remain constant, then the size of the budget set is reduced.

Answer: False
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2. (True or False) If all prices are doubled and money income is left the same, the budget set does not

change because relative prices do not change.

Answer: False

3. If all prices double and income triples, then the budget line will become steeper.

Answer: False

4. (True or False) If there are two goods and the prices of both goods rise, then the budget line must

become steeper.

Answer: False

5. (True or False) A consumer prefers more to less of every good. Her income rises, and the price of one

of the goods falls while other prices stay constant. These changes must have made her better off.

Answer: True

6. If she spends all of her income on uglifruits and breadfruits, Maria can just afford 11 uglifruits and 4

breadfruits per day. She could also use her entire budget to buy 3 uglifruits and 8 breadfruits per day.

The price of uglifruits is 6 pesos each. How much is Maria’s income per day?

Answer: 114 pesos

7. Clara spends her entire budget and consumes 5 units of x and 13 units of y. The price of x is twice

the price of y. Her income doubles and the price of y doubles, but the price of x stays the same. If she

continues to buy 13 units of y, what is the largest number of units of x that she can afford?

Answer: 10

8. In year 1, the price of good x was $3, the price of good y was $2, and income was $90. In year 2, the

price of xwas $9, the price of good y was $6, and income was $90. On a graph with x on the horizontal

axis and y on the vertical, the new budget line

Answer: has the same slope and lies below the original budget line.

9. Isabella thrives on two goods: lemons and tangerines. The cost of lemons is 40 guineas each and the

cost of tangerines is 20 guineas each. If her income is 320 guineas, how many lemons can she buy if

she spends all of her income on lemons?

Answer: 8

10. Will spends his entire income on 8 sacks of acorns and 8 crates of butternuts. The price of acorns is 9

dollars per sack and his income is 88 dollars. He can just afford a commodity bundle with A sacks of

acorns and B crates of butternuts that satisfies the budget equation

(a) 9A+ 4B = 88.

(b) 18A+ 4B = 176.

(c) 11A+ 2B = 88.

(d) 9A+ 6B = 90.
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(e) None of the above.

Answer: (b)

11. Suppose that the price of good x triples and the price of good y doubleswhile income remains constant.

On a graph where the budget line is drawn with x on the horizontal axis and y on the vertical axis, the

new budget line

is steeper than the old one and lies below it.

12. If you spent your entire income, you could afford either 3 units of x and 9 units of y or 9 units of x and

3 units of y. If you spent your entire income on x, how many units of x could you buy?

Answer: 12

13. If you have an income of $40 to spend, commodity 1 costs $4 per unit, and commodity 2 costs $8 per

unit, then the equation for your budget line can be written

Answer: x1 + 2x2 = 10

14. If you could exactly afford either 4 units of x and 24 units of y, or 9 units of x and 4 units of y, then if

you spent all of your income on y, how many units of y could you buy?

Answer: 40

15. Murphy used to consume 100 units ofX and 50 units of Y when the price ofX was $2 and the price of

Y was $4. If the price ofX rose to $4 and the price of Y rose to $9, how much would Murphyʹs income

have to rise so that he could still afford his original bundle?

Answer: $450

16. This weekend,Martha has time to read 40 pages of economics and 30 pages of sociology. Alternatively,

she could read 30 pages of economics and 50 pages of sociology. Which of these equations describes

all combinations of pages of economics,E, and sociology, S, that she could read over the weekend?

(a) E + S = 70

(b) E/2 + S = 50

(c) 2E + S = 110

(d) E + S = 80

Answer: (c)

17. Suppose there are two goods, the prices of both goods are positive, and a consumer’s income is also

positive. If the consumer’s income doubles and the price of both goods triple, then

Answer: the slope of the consumer’s budget line does not change but the budget line shifts inward

toward the origin.
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4 Preferences

Preference relation is used to describe how an agent rank the alternatives. In the later chapter, we will use a

concept called utility function to describe preference relation. However, the existence of such utility function

requires some assumptions of the preference relation. In this class, all the preference relations you encounter

will satisfy the following definition:

Definition 3. A preference relation ≿ on the set of alternatives X is a (binary) relation on X such that

1. the preference relation is complete, i.e., for all x, y ∈ X, either x ≿ y or y ≿ x or both cases happen;

2. the preference relation is reflexive,i.e., for all x ∈ X, x ≿ x.

3. the preference relation is reflexive,i.e., for all x, y, z ∈ X, if x ≿ y and y ≿ z, then x ≿ z.

The symbol ≿ can be interpreted as weakly preferred to. For example, x ≿ y can be translated to x is

weakly preferred to y. By the completeness assumption, given a preference relation≿ onX , we can say that

1. x is strictly preferred to y, write x ≻ y, if x ≿ y and y ̸≿ x. (translation: x is strictly preferred to y if x

is weakly preferred to y and y is not weakly preferred to x).

2. x is as preferred as y, write x ∼ y, if x ≿ y and y ≿ x. (translation: x is as preferred as y if x is weakly

preferred to y and y is weakly preferred to x).

In most cases in this course, we will be considering the case where an agent has a preference on two goods.

Here, we made an implicit assumption that the preference ismonotone, i.e., the more means the better since

both commodities are goods. Formally, for n = 2 case, a preference ≿ on X = R2 is monotone if for all

(x1, x2) in X , (x′
1, x2) ≿ (x1, x2)whenever x′

1 ≥ x1 and (x1, x
′
2) ≿ (x1, x2)whenever x′

2 ≥ x2.

4.1 Indifference Curves

In the case of two goods, it is convenient to represent the preference relation on a graph by introducing the

concept of indifference curves. A indifference curve is a set of bundles whose elements are as preferred as

every other elements in the set. Formally, an indifference curve of a bundle x is the set Ix = {y ∈ X|y ∼ x}.
Here is a graphical example of an indifference curve of 2 goods.

x2
<latexit sha1_base64="vdTCQWpAcdEoAqjXndSIH2U27gw=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGi/YA2lM120y7dbMLuRCyhP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRzdRvPXJtRKwecJxwP6IDJULBKFrp/qlX7ZXKbsWdgSwTLydlyFHvlb66/ZilEVfIJDWm47kJ+hnVKJjkk2I3NTyhbEQHvGOpohE3fjY7dUJOrdInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4ZWfCZWkyBWbLwpTSTAm079JX2jOUI4toUwLeythQ6opQ5tO0YbgLb68TJrVindeqd5dlGvXeRwFOIYTOAMPLqEGt1CHBjAYwDO8wpsjnRfn3fmYt644+cwR/IHz+QMOgo2l</latexit>
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<latexit sha1_base64="MWSDWkw1NdOauHNwPQkLknLX4o4=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGi/YA2lM120y7dbMLuRCyhP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRzdRvPXJtRKwecJxwP6IDJULBKFrp/qnn9Uplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udOiGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8MrPhEpS5IrNF4WpJBiT6d+kLzRnKMeWUKaFvZWwIdWUoU2naEPwFl9eJs1qxTuvVO8uyrXrPI4CHMMJnIEHl1CDW6hDAxgM4Ble4c2Rzovz7nzMW1ecfOYI/sD5/AEM/o2k</latexit>

O
<latexit sha1_base64="GaKRjcxSBA8vmj115Ee3A9y0aWc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY9BL95MwDwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOl+n2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaVbK3kW5Ur8sVW+yOPJwAqdwDh5cQRXuoAYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A6ljjNc=</latexit>

x
<latexit sha1_base64="hL+FaLtOT9luwfLW3Ut08xl3Pcw=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELx4hkUcCGzI79MLI7OxmZtZICF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmpWyd1Gu1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOeHjQA=</latexit>

x0
<latexit sha1_base64="CoKSxmLm3u4Ny3Tj6piaIiBDdIM=">AAAB8XicbVDLTgJBEOzFF+IL9ehlIjHxRHbRRI9ELx4xkUeElcwODUyYnd3MzBrJhr/w4kFjvPo33vwbB9iDgpV0UqnqTndXEAuujet+O7mV1bX1jfxmYWt7Z3evuH/Q0FGiGNZZJCLVCqhGwSXWDTcCW7FCGgYCm8Hoeuo3H1FpHsk7M47RD+lA8j5n1Fjp/ukh7cSKhzjpFktu2Z2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzi6ekBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+j7pcYXMiLEllClubyVsSBVlxoZUsCF4iy8vk0al7J2VK7fnpepVFkcejuAYTsGDC6jCDdSgDgwkPMMrvDnaeXHenY95a87JZg7hD5zPHw0mkSk=</latexit>

Ix
<latexit sha1_base64="WoZrf+aCi+FGYIy4BEnqxvVUgME=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY9BL3qLaB6QLGF2MkmGzM4uM71iWPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSyFQdf9dnIrq2vrG/nNwtb2zu5ecf+gYaJEM15nkYx0K6CGS6F4HQVK3oo1p2EgeTMYXU/95iPXRkTqAccx90M6UKIvGEUr3d92n7rFklt2ZyDLxMtICTLUusWvTi9iScgVMkmNaXtujH5KNQom+aTQSQyPKRvRAW9bqmjIjZ/OTp2QE6v0SD/SthSSmfp7IqWhMeMwsJ0hxaFZ9Kbif147wf6lnwoVJ8gVmy/qJ5JgRKZ/k57QnKEcW0KZFvZWwoZUU4Y2nYINwVt8eZk0KmXvrFy5Oy9Vr7I48nAEx3AKHlxAFW6gBnVgMIBneIU3RzovzrvzMW/NOdnMIfyB8/kDMQCNvA==</latexit>

z
<latexit sha1_base64="X8RkpLT27nO4huvOI32t7PE2zuw=">AAAB6HicdVBNS0JBFL3Pvsy+rJZthiRoJTMWqTupTUuF/AB9yLxxnk7O+2BmXmDiL2jTooi2/aR2/ZvmqUFFHbhwOOde7r3Hi6XQBuMPJ7Oyura+kd3MbW3v7O7l9w9aOkoU400WyUh1PKq5FCFvGmEk78SK08CTvO2Nr1K/fceVFlF4YyYxdwM6DIUvGDVWatz38wVcxBgTQlBKSPkCW1KtVkqkgkhqWRRgiXo//94bRCwJeGiYpFp3CY6NO6XKCCb5LNdLNI8pG9Mh71oa0oBrdzo/dIZOrDJAfqRshQbN1e8TUxpoPQk82xlQM9K/vVT8y+smxq+4UxHGieEhWyzyE4lMhNKv0UAozoycWEKZEvZWxEZUUWZsNjkbwten6H/SKhXJWbHUOC/ULpdxZOEIjuEUCJShBtdQhyYw4PAAT/Ds3DqPzovzumjNOMuZQ/gB5+0TN5SNOA==</latexit>

y
<latexit sha1_base64="+x8FDDqUOVl/USULYHoD3Su0OU4=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0VwFZIY2rorunHZgn1AG8pketuOnTyYmQgh9AvcuFDErZ/kzr9x0lZQ0QMXDufcy733+DFnUlnWh1FYW9/Y3Cpul3Z29/YPyodHHRklgkKbRjwSPZ9I4CyEtmKKQy8WQAKfQ9efXed+9x6EZFF4q9IYvIBMQjZmlCgttdJhuWKZl/Wq41axZVpWzXbsnDg198LFtlZyVNAKzWH5fTCKaBJAqCgnUvZtK1ZeRoRilMO8NEgkxITOyAT6moYkAOlli0Pn+EwrIzyOhK5Q4YX6fSIjgZRp4OvOgKip/O3l4l9eP1HjupexME4UhHS5aJxwrCKcf41HTABVPNWEUMH0rZhOiSBU6WxKOoSvT/H/pOOY9oXptNxK42oVRxGdoFN0jmxUQw10g5qojSgC9ICe0LNxZzwaL8brsrVgrGaO0Q8Yb59JKY1D</latexit>

z% x ⇠ x0 %y
<latexit sha1_base64="DsWJ/9RMnBgalN7usfwHsC+469A="></latexit>
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• ICs do not intersect.

• Marginal rates of substitution (MRS): the slope of a point on the indifference curve.

– the exchange rates in terms of preference

– it describes how many units of x2 one is willing to sacrifice (or be compensated, depending on

whether the commodities are goods or not) in order to obtain an additional one unit of x1.

– Keep in mind that the willingness to trade here assumes that after trade the consumer will be as

happy as before the trade is made.

• Mathematically, if the IC can be described by a function x2(x1), thenMRS = dx2

dx1
(x1).

• If we assume the two commodities are goods, then the slope of the IC is negative, because if you are

losing one of the units, you will require some more units of the other goods to be as happy as before.

4.2 Convex Preference

Definition 4. A preference ≿ is convex if for any t ∈ (0, 1) and for any x, y ∈ X such that x ≿ y, it is true
that tx+ (1− t)y ≿ y.

Definition 5. A preference ≿ is strictly convex if for any t ∈ (0, 1) and for any x, y ∈ X such that x ≿ y

and x ̸= y, it is true that tx+ (1− t)y ≻ y.

• (strictly) convex preference means the consumer (strictly) prefers diversified bundles over extreme

bundles.

• If two commodities are goods, there exists a close relationship between MRS and strictly convex pref‑

erence

Proposition 1. Suppose a preference relation is monotone. Then diminishing MRS (in absolute value)
is equivalent to strictly convex preference.

Question for Fun (that is, these questions are unlikely to be on the exam)

1. Is there any cases that diminishing MRS will give a convex preference that is not strictly convex?

2. Without the monotone preference assumption, can you find a strictly convex preference that does

not have the diminishing MRS property?

4.3 Exercises

1. Use a coordinate system with ice creammeasured on the horizontal axis and chocolate on vertical one

to illustrate your preferences by plotting indifference curves if

(a) You like both ice cream and chocolate a lot.

(b) You like ice cream, but you hate chocolate
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(c) You like ice cream, but you do not care (you are indifferent) about the chocolate

(d) You always eat ice cream and chocolate in the same proportion (1 : 1)

(e) What is the sign of MRS in each of the first three cases?
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