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Production Cost in LR Vs. SR.

FC Fixed Cost AR5 s

VC Variable Cost axie (I

MC Marginal Cost s Callss

ATC Average Total Cost Ao giall oall Callssl)
MR Marginal Revenue ) Wilall

TR Total Revenue zLoY) & sana



1- Marginal revenue (MR): MR = ATR/ AQ
2- Marginal cost (MC): MC=ATC/ AQ.

3- Average cost (AC): AV = TC/Q

4- Variable cost (VC): VC= Cost Per Unit * Total Number of
Units.
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Cost 450
400

350
300
250
200

150

s Fixed Cost, FC
smmn\/ariable Cost, VC
s Total Cost, C
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Area of Increasing Marginal Costs
(diminishing marginal returns)

Marginal
Cost

Cost




Law of diminishing marginal returns

Law of diminishing marginal returns ' 4al) (a8Li ) 38"
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Quantity Marginal Cost (SM) Total Cost ($M) Average Cost (SM)
1 100.0 100.0 100.0
2 80.0 180.0 90.0
3 70.2 250.2 83.4
E 64.0 314.2 78.6
5 59.6 373.8 74.8
6 56.2 429.9 71.7
7 53.4 483.4 69.1
8 51.2 534.6 66.8
9 49.3 583.9 64.9

10 47.7 631.5 63.2

Airﬁ\ane I\/\anufacturinﬁ Costs



= —— Marginal Cost ($M)
—_— ~—a— Average Cost ($M)
40.0 — o
(o] 2 4 qwantity 6 8 10
Airplane Manufacturing Learning Curve
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Long Run vs. Short Run ATC

« LRATC i1s always below or on short run ATC curve

— you can be more efficient in long run!

Average
Total Short run ATC Short run ATC  Short run ATC
Cost -
sma actory medium factory large factory
Economies
LRATC
. . Diseconomies
10,000 [ ; O f
Economies C-:onsta-nt S |
s:a:le retsl::rar:: N Dlseconomles C a e
: = f
sc(:)ale

0 1,000 1,200 Quantity of

Cars per Day _



Marginal Sale Price Marginal
Quantity  Cost ($) ($) Return ($)

10,000 20,000 10,000 -
11,000 20,000 9,000 CXerc I..S €
12,000 20,000 8,000 R
13,000 20,000 7,000

14,000 20,000 6,000




Price Discrimination
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Price ($) Quantity Revenue (S) MR ($) MC (S) Profit (S)
7 1 7 7 1.50 5.50
6 2 12 5 1.50 9.00
5 3 15 3 1.50 10.50
+ 4 16 1 1.50 10.00
3 5 15 -1 1.50 7.50
2 6 12 -3 1.50 3.00
1 7 7 5] 1.50 —3.50

fdazy oS (5 ymud) Huail
D



High-Value Consumers

Low-Value Consumers

Price (§) ~ Quantity  Revenue(S)  MR(S)  MC(S) Total Proft 3

/ 1 / A A 330

Pricc(§)  Quantity  Revenue(S) ~ MR(S)  MC(S)  Total Profit (§)
4 I 4 4 1.30 250
3 ) b ) 130 j
) 3 b 0 1.30 130
l 4 4 2) 1.30 2)




$5.00 —

$4.00 —

$3.00 —

Price

$2.00 —

$1.00 —

$0.00

Quantity

Demand Curve for Low-Value Consumers
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Software Version Home Users ($) Commercial Users (S)

Full-featured version 175 500 i
Disabled version 150 200

Strategy Implementation Total Profit
1. Sell only to commercial users at a Price full-featured version at $500; $500
single high price. do not sell home version.
2. Sell to all users at a single low price. Price full-featured version at $175. $175 + $175 = $350

3. Price discriminate: price high to the Price disabled version at $150; price $150 + $449 = $599
commercial users; price low to the full-featured version at $449.
home users.
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Utility & Marginal utility
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:Marginal Utility " 4paa) dadiall
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MU — Total Utility
- Change in the number of unit

1Js



Types Of Marginal Utility
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"Positive Marginal Utility ” 4xlaa) 4as dadia
”Negative Marginal Utility ” 4w 43aa dadia

”Zero Marginal Utility " 4 i 4gaa dadis
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The Law of Diminishing Marginal Utility

LDMU:

That the additional utility gained from an increase in
consumption decreases with each subsequent increase in

the level of consumption.



“Exercise” (g

Units Total Utility Marginal Utility
10 10
19
27

20

NN 01 00 OO

1
2
3
4 22
5
6

19



25

20

15

10

—
® \
—
1 2 3 4 5 6
=o—Total Utility =o—Marginal Utility

Graph Showing Total Utility and Marginal Utility



“Exercise 2"

Units Total Utility (TU) Marginal Utility (MU)
10
18
24
28
30
30

N o o bW NN

28



Units Total Utility Marginal Utility

1 10 10
2 18 3
3 24 6
4 28 4
5 30 2
6 30 0
7 28 -2



Marginal Utility, Maximum Utility, Utility
Of Money

Total Utilit
MU = 4

Change in the number of unit




Assuming the following

Having two goods, X and Y. good price for X is SAR 1, and the good
price for Y is SAR2.

The consumer’s income is SAR 10.

1- Complete the table

2- Determine the Consumer's Equilibrium
3- Determine MU



Units

IN

Total
Utility

10

31
36

40

43

Marginal
Utility

10

8

MU,y
Px

10

8

Units

Total
Utility

24
44

62

90
96

100

Marginal
Utility

24
20

18

y
12

10

|00
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Consumer Choice

Agenda

* Budget Constraint
e Utility Maximization Problem (UPM)

» Learning By Doing
D



Budget Constraint
A2) yaall 28

The budget constraint is the set of bundles that the consumer can afford,
given the price of each good and her income.

Example:
The budget set for good x (food) and y (clothing) is

PxX +pyy <L

where p, is the price of each unit of food;
py is the price of each unit of clothing;

I is the consumer’s available income to spend on food and clothing.



Budget Constraint

The budget set says that the total SAR the consumer
spends on food, p,x, plus the total SAR she spends on

clothing, p,y, cannot exceed her available income, /.

If p,, =SAR 10 and py =SAR 0, and I=SAR 400 ,her budget
constraint 1s

10x + 20y < 400.



Budget Constraint

Bundles (x, y) that satisfy: p,x + p,y <1

e the consumer does not use all her income. How do you get the
vertical and horizontal

intercepts?

* PxX +pyy =1

e the consumer spends all her income.

e Wereferto p,x+p,y =1 as the budget line.



1- START WITH THE BUDGET LINE

PxX +pyy =1
2- SOLVE IT FOR y:
PyY =1 —pyx
3- Divide both sides by p,,;
ol b
Py Dy

4- Setting y = (0, and solving for x we find the horizontal intercept
at

pPxX +p,0 =1, X =—




Graph of a
Budget Line

Figure 3.1



Exercise

Sultan has an income of I =SAR 800 per month, the price of food 1s
P, = SAR 20

per unit, and the price of clothing i1s P, = SAR 40 per unit.
Find the following:

1- The vertical and horizontal intercepts?

2- Find the slope
3- Plot the budget line




2 G
- -®
o ' Budget line:
z 10 |- (] Income = $800 per month
E __ P4
= . P~ 2
; : E
0 10 20 40
X, units of food
=40




The slope of the budget line tells us that

how many units of the good on the vertical axis a consumer must give up to
obtain an additional unit of the good on the horizontal axis.

Think about Sultan moving from budget B to C ?



HOW DOES A CHANGE IN INCOME AFFECT
THE BUDGET LINE?

Suppose Sultn’s 1ncome rises from I; = SAR 800 per

month to I, = SAR 1,000 per month, with the prices Px = SAR 20
and P, = SAR 40 unchanged.




Solution

: I 1,000
So, Sultan buys only clothing, he can now purchase P—Z =
y

25 units of clothing, corresponding to the vertical intercept of the new

budget line. The extra SAR 200 of income allows him to buy an extra 5
units of y,

since Py = SAR 40.

1,000

° ° ° x 20 .
corresponding to the horizontal intercept on the new budget line.

If he buys only food, he could purchase ;—2 = = 50 units,



I
N
&)

LB 3
I
N
o

7, units of clothing

0 10 20 30 40
x, units of food




HOW DOES A CHANGE IN PRICE AFFECT THE
BUDGET LINE?

How does Sultan’s budget line change 1f the price of food rises from P,
= SAR 20 to P,, = SAR 25 per unit, while income and the price of
clothing are unchanged?




Slope of BL, = ——1 = ——
(=) P 2
= y
L
S
o
S
.
=
= P
=, Slope of BL, = — %: _g o

y

0 x, units of food 32 ﬁ)

I _800_5 L _800_,

P, 25 P, 20




Optimal Choice:
Maximizing Utility with a Given Budget

Utility Maximization :

1- Consumer choice of a basket of goods that (1) maximizes satistaction
(utility) while (2) allowing him to live within his budget constraint.

OR

2- The process by which the consumer chooses utility- maximizing bundles,
that are bundles that maximize her utility among all of those she can afford.



S

F =

¥, units of dothing

Preference
‘ directions

Optimal

BudgetlineBleope=—l ChOIce e
0] oo al Maximizing Utility
& ) with a Given
o 3
: . Budget
Us
0 8 26 40
x, units of food L=@=40
P 2




Note that :an optimal consumption basket must
be Tocated on the budget line.

Mathematically,

MU , Mu Mu
x = P2 oguavilant,—= = —~

Mu,, Py Px Py



Learning By doing

Sultan purchases food (measured by x) and clothing (measured by y) and has the utility
function U(x,y) = xy. His

marginal utilities are MU, = y and MU,, = x.He has a

monthly income of SAR 800. The price of food 1s P, = SAR 20,
and the price of clothing is P, = SAR 40.

Problem Find Sultan’s optimal consumption bundle.



Learning By doing 2 ‘“ In class™

Sultan purchases food (measured by x) and clothing (measured by y) and has the
utility function U(x,y) = xy + 10x. His

marginal utilities are MU, =77 and MU,, =77.He has a
monthly income of SAR 800. The price of food 1s P, = SAR 20,
and the price of clothing is P, = SAR 40.

Problem Find Sultan’s optimal consumption bundle.



Credit “5 credit”

David 1s considering his purchases of food (x) and clothing

(y). He has the utility function U(x, y) = xy + 10x, with
marginal utilities MUx =y + 10 and MUy = x. His income
is I = 10. He faces a price of food Px = $1 and a price of
clothing Py = $2.



SPECIAL PREFERENCES
1-PERFECT SUBSTITUTES

In some cases, a consumer might view two commodities as perfect
substitutes for one another.

Two goods are perfect substitutes when the marginal rate of substitution
of one for the other 1s a constant.



Preference

‘ directions

W, waffles

FIGURE 3.13 Indifference Curves with Perfect
Substitutes

A consumer with the utility function U=P + 2W A 8
always views two pancakes as a perfect substitute for
one waffle. MRS, = 1/2, and so indifference curves
are straight lines with a slope of -1/2.

P, pancakes




2-PERFECT COMPLEMENTS

In some cases, consumers might be completely unwilling to
substitute one good for another.

Ex: Shoes...



U3, the Utlllty from

> three pairs of shoes

g Us, the utility from

= two pairs of shoes

~ Uy, the utility from FIGURE 3.14 Indifference Curves with Per-
one pair of shoes

fect Complements
The consumer wants exactly one left shoe for

every right shoe. For example, his utility at bas-
ket G, with two left shoes and two right shoes, is

0 1 2 3
K, right shoee not increased by moving to basket H, containing
two left shoes and three right shoes.



Subsidy and Voucher

lE Preference
I+ S | directions

Slope of budget
K lines K7 and EG

¥, units of the compos te good
(= amount of expenditure on all other goods)
~
"
n
i
I
|
o

P, P,
£, units of housing



ubsidy and Voucher

M

I+ S
Preference
. I+ V directions
H
b
S8
23
§ s
8 § 1 Uy
£5
s o
@ &
52
= 3 Slope of budget
g lines K7, EG, and MN
o __5B__,
=—5 =P
¥
Do , J G N
by b by I I+V I+S

Fb P, Py

b, units of housing



Agenda

Lagrange Method to Solve the UPM

Expenditure Minimization Problem
Learning By Doing
Types Ot Function



MAXIMIZING UTILITY

Maximizing Utility USING LAGRANGE MULTIPLIERS

We now show how to solve the consumer choice problem
using a Lagrange multiplier.



What is the Lagrange Multiplier ?

In mathematical optimization,

the method of Lagrange multipliers is a strategy for finding the
local maxima and minima of a function subject to

equality constraints, i.e., BUDGET CONSTRAINT)

Maxu(x,y) s.t G(x,y)<0



LLearning By Doing 1n class

Solving the Consumer Choice Problem with Lagrange Multipliers

Sultan purchases food (measured by x) and clothing (measured by y). His
preferences are described by a Cobb—Douglas utility function

U(x,y) = xy,with MU, = yand MU, = x. We also know the prices
of the two goods and the monthly income: p, = SAR 20, P,
= SAR 40,1 = SAR 800.



Learning By Doing 2

Solving the Consumer Choice Problem with Lagrange Multipliers

Sultan purchases food (measured by x) and clothing (measured by y). His
preferences are described by a Cobb—Douglas utility function

U(x,y) = xy + 10x, with MU, =???and MU, =?7?. We also know the
prices of the two goods and the monthly income: py = SAR 20, P, =
SAR 40, and I = SAR 800.



CHANGE IN THE PRICE OF A GOOD:
SUBSTITUTION EFFECT AND INCOME EFFECT

Solving the Consumer Choice Problem with Lagrange Multipliers

Sultan purchases food (measured by x) and clothing (measured by y). His
preferences are described by a Cobb—Douglas utility function

U(x,y) = xy,with MU, = yand MU, = x.We also know the prices of
the two goods and the monthly income: py = SAR 20, P, = SAR 80,1 =
SAR 800.



CHANGE IN THE PRICE OF A GOOD:
SUBSTITUTION EFFECT AND INCOME EFFECT

Sultan purchases food (measured by x) and clothing
(measured by y). His preferences are described by a Cobb—

Douglas utility function

U(x,y) = xy,with MU, = yand MU, = x. We also
know the prices of the two goods and the monthly income:
px = SAR 20, P, = SAR 40,1 = SAR 1400



Types of Function

1) Cobb-Douglas Function
U(x,y) = x*y

2) Leontief
U(x,y) = min(x,y)

3) Linear
u(x,y) =10x + xy + 2x
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