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Plan for today
Incentives

Elasticity

Utility and indifference

Preferences, constraints, and tradeoffs

Calculus party!!!

Maximizing utility



Incentives



People get utility from doing stuff

These can get distorted 
and crowded out!

Extrinsic rewards Intrinsic rewards

Why do people do what they do?



Good policy uses incentives to channel 
behavior toward some desired outcome. 

Bad policy either ignores incentives or 
fails to anticipate how rational individuals 

might change their behavior to avoid 
being penalized.

Naked Economics, p. 39

Why care as an MPA/MPP?



Perverse incentives



People respond to 
what you signal

You get what you measure

Importance of incentives



Daycares and late pickups

Blood donors

Taxes Favors Thanksgiving

Playgroups and daycares MLMs

NED and democracy promotion



Extrinsic rewards can crowd 
out intrinsic motivations

Don’t violate important social 
relationships by reducing services 

to a market transaction

Pay enough or don’t pay at all



Elasticity



Elasticity

How responsive people are 
to changes in prices

“If the price changes, how much 
does the quantity change?”



% change in demand that 
follows a 1% change in price
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ϵ = 2: ”If price increases by 10%, 
quantity decreases by 20%”

ϵ = 0.5: ”If price increases by 10%, 
quantity decreases by 5%”

Q ↑  P ↓ 
or 

Q ↓ P ↑
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Elasticity and responsiveness



ϵ > 1 = Elastic

ϵ = 1 = Unit elastic

ϵ < 1 = Inelastic

ϵ = ∞ = Perfectly elastic

ϵ = 0 = Perfectly inelastic Changes in price do 
nothing to the quantity

Changes in price change 
the quantity a little

Changes in price change 
the quantity a lot

Any change in price 
moves quantity to 0

Changes in price change 
the quantity the same

Goods with substitutes
Diet Coke

Goods with few substitutes
AIDS medicine

Survival goods
Water in the desert

Identical goods
Two vending machines



Taxing things changes their prices

Changing prices changes 
quantities demanded

Taxing elastic goods will make quantities go 
down a lot and decrease tax revenues

Taxing inelastic goods will make quantities go 
down slightly and not hurt revenues

ϵ, taxes, and preferences



If P↑ by 10%, Q↓…

19.72%

2.7%

8.3%



Tax inelastic products unless you’re 
tying to change consumption

Those who can afford to avoid 
taxes will try to avoid them

Soda? Cigarettes? Alcohol? Property?

General tax guidance



Preferences, 
constraints, and tradeoffs
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Does marginal product 
always diminish?
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= marginal rate of transformation (MRT) 
= opportunity cost





The value of the thing you can’t 
do because of a decision

The value of the forgone option

Opportunity cost





Cost for theater 
concert

Value of park 
concert to you

Economic 
cost of theater

$25
$15
$40

Value of theater 
concert to you $50 $35

Theater ParkYour choice

Opportunity cost



Happiness points

Utility



Diminishing marginal utility



Utility and
indifference



Theoretical combination of goods 
that provide same level of utility 

Utility bundles
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Utility bundles



u =
p
xy
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u = xy
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u = x2y2
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u = x2y
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Utility bundles

x and y give same utility

x and y give same utility

x and y give same utility

x gives more utility than y



What combinations of 
inputs will produce 12 utils?
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Indifference curves



Theoretical points where we’re 
equally happy with a mix of goods

Measured in utility 
(or “utils”, or happiness points)

Higher curves = more utils

Indifference curves



https://www.youtube.com/watch?v=iOmDo5jLFw8



MRS at A = 9 MRS at H = 4

Slope of indifference curve = 
marginal rate of substitution (MRS)



Calculus party!!!



Find the slope of a line

Find the area under a line

Differential calculus

Integral calculus

Two reasons for calculus



𝒚 = 𝒎𝒙 + 𝒃
y A number

x A number

m Slope

b y intercept

𝑟𝑖𝑠𝑒
𝑟𝑢𝑛

Drawing lines with math



Slope = rise/run = 
how y changes 

as you change x

Slope



𝒚 = 𝟐𝒙 − 𝟏 𝒚 = −𝟎. 𝟓𝒙 + 𝟔

Slopes and intercepts



𝒚 = 𝟓𝒙 + 𝟐

𝒚 = −𝟐𝒙 + 𝟏𝟏

𝒚 = 𝟎. 𝟑𝟑𝒙 − 𝟏

𝒚 = 𝒙 − 𝟏

𝒚 = 𝟔 − 𝟐𝒙

𝒚 = 𝟎. 𝟕𝟓𝒙 − 𝟑

Graph these
desmos.com



What about curvy lines?



Slope is different 
at every x

Slope will be a 
formula, not a 
single number

Derivative

No single slope!



y = x2
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Power rule
Move exponent down to 

coefficient, reduce 
exponent by 1

y0 = 2x
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Basic derivatives



y = 3x3 � 4x2 + 6x� 1
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y0 = 9x2 � 8x1 + 6
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y = 5x+ 2
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y0 = 5
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y = 3x2 � 4x+ 8

y = �2x4 � 2x+ 100

y = 7x+ 2
<latexit sha1_base64="s0oiP/AW0xppyw51Ng/Rw6Fps+M=">AAACI3icbZDLSgMxFIYz9VbH26hLN8GiCNIyMy20CELRjcsK9gK9kUkzbWjmQpKRltJ3ceOruHGhFDcufBcz7SDaeiDw8/3ncHJ+J2RUSNP81FJr6xubW+ltfWd3b//AODyqiSDimFRxwALecJAgjPqkKqlkpBFygjyHkbozvI39+iPhggb+gxyHpO2hvk9dipFUqGtcjeH5NcyPOjbMwsIIXsISbLX0Oc3ao05BYTvGlmn+GMUY2F0jY+bMecFVYSUiA5KqdI1ZqxfgyCO+xAwJ0bTMULYniEuKGZnqrUiQEOEh6pOmkj7yiGhP5jdO4ZkiPegGXD1fwjn9PTFBnhBjz1GdHpIDsezF8D+vGUm31J5QP4wk8fFikRsxKAMYBwZ7lBMs2VgJhDlVf4V4gDjCUsWqqxCs5ZNXRc3OWfmcfV/IlG+SONLgBJyCC2CBIiiDO1ABVYDBE3gBb+Bde9ZetZn2sWhNacnMMfhT2tc34LGbyg==</latexit>

Your turn

wolframalpha.com
”derivative 3x^2 – 4x + 8”



Power rule only 
works with 1 variable

u = xy
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Partial derivatives

That means you can’t figure 
out the derivative here! 

It has x and y.



Do the x part first, 
then do the y part

u = xy
<latexit sha1_base64="id203iA9Z3HeXLE+PYxPrmML41o=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl6EohePFewHtEvJptk2NpssSVZclv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aGmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H45up336kSjMp7k0aUz/CQ8FCRrCxUitBV+gp7ZcrbtWdAS0TLycVyNHol796A0mSiApDONa667mx8TOsDCOcTkq9RNMYkzEe0q6lAkdU+9ns2gk6scoAhVLZEgbN1N8TGY60TqPAdkbYjPSiNxX/87qJCS/9jIk4MVSQ+aIw4chINH0dDZiixPDUEkwUs7ciMsIKE2MDKtkQvMWXl0mrVvXOqrW780r9Oo+jCEdwDKfgwQXU4RYa0AQCD/AMr/DmSOfFeXc+5q0FJ585hD9wPn8AyqCOnQ==</latexit>

x part / y part

u0 =
y

x
<latexit sha1_base64="Fxbe+0sfja99k7uKCuTXROXHu5A=">AAAB+XicbVBNS8NAEJ34WetX1KOXxSJ6KkkV9CIUvXisYD+gDWWz3bRLN5uwuymGkH/ixYMiXv0n3vw3btsctPXBwOO9GWbm+TFnSjvOt7Wyura+sVnaKm/v7O7t2weHLRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3747up355QqVgkHnUaUy/EQ8ECRrA2Ut+2kzN0g3qBxCRL8+wp79sVp+rMgJaJW5AKFGj07a/eICJJSIUmHCvVdZ1YexmWmhFO83IvUTTGZIyHtGuowCFVXja7PEenRhmgIJKmhEYz9fdEhkOl0tA3nSHWI7XoTcX/vG6ig2svYyJONBVkvihIONIRmsaABkxSonlqCCaSmVsRGWGTgjZhlU0I7uLLy6RVq7oX1drDZaV+W8RRgmM4gXNw4QrqcA8NaAKBCTzDK7xZmfVivVsf89YVq5g5gj+wPn8A/NaTQQ==</latexit>

Partial derivatives



Maximizing utility



Marginal rate of substitution (MRS)

Marginal rate of transformation (MRT)

Theoretical tradeoff between inputs

Slope of indifference curve

Actual tradeoff between inputs 
constrained by feasible frontier

Slope of feasible frontier



What’s the best combination of 
hours studied / free time?

Where the ideal meets reality!
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MRS = MRT



https://www.youtube.com/watch?v=MXIgp-P-FeY



0. Plot indifference curve

1. Figure out feasible set or MRT
(budget line)

2. Use calculus and prices to 
figure out ideal MRS

(∆y/∆x = price x / price y = MUx / MUy)

3. MRT = MRS and solve for x and y

Utility maximization



u = xy
<latexit sha1_base64="0qRlggQvct8oY4fuGOP4eIFZe4U=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVgl6EohePFewHtEvJptk2NpssSVZclv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aGmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H45up336kSjMp7k0aUz/CQ8FCRrCxUitBV+gp7ZcrbtWdAS0TLycVyNHol796A0mSiApDONa667mx8TOsDCOcTkq9RNMYkzEe0q6lAkdU+9ns2gk6scoAhVLZEgbN1N8TGY60TqPAdkbYjPSiNxX/87qJCS/9jIk4MVSQ+aIw4chINH0dDZiixPDUEkwUs7ciMsIKE2MDKtkQvMWXl0nrrOqdV927WqV+ncdRhCM4hlPw4ALqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz/J/I6b</latexit>

Utility

Waffles (x)

Calzones (y)

$1

$2

Budget $20


