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Disclaimer

These slides are not meant to be your sole study material.

They are just a (incomplete) summary of what will be
covered in Part 1 of the course.



Quotes to live by

“You've got to be very careful if you don't know where you
are going, because you might not get there.”

“I'm not going to buy my kids an encyclopedia. Let them
walk to school like I did.”

- Yogi Berra



General Information

» Advance level course (abstraction, mathematically oriented, but fun)
« All relevant information (e.g., problem sets, home assignments, tests) are
on Brightspace

Textbook Recommended supplemental reading
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General Information

Exercises to be solved at home and discussed in class (not graded)

Home assignment for Part 1 due on or before October 2, 2023. Hand-
written only.

No official office hours for Part 1. Please send me an e-mail to schedule
an online meeting



Consumer Theory



Primitive notions

Four building blocks:

« Consumption (choice) set
« Consumption bundle (plan)
» Preference relation

« Behavioral assumption

Properties of the Consumption Set, X

The minimal requirements on the consumption set are
1 i1
I. X< RY.
2. Xis closed.

3. X is convex.
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Preferences and utility

Axioms of consumer choice
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AXIOM 1: Completeness. For allx' andx? in X, eitherx' = x* orx

AXIOM 2|: Transitivity. For any three elements x!, x2, and x® in X, if x! - x2 and x% - x5,

thenx! ~ x3,




Preferences and utility

AXIOM 3: Continuity. For all x € R}, the ‘at least as good as’ set, = (X), and the 'no
better than' set, = (X), are closed in Ei.




Preferences and utility

AXIOM 4’: Local Non-satiation. For all x° € BR? , and for all ¢ = 0, there exists some X €
B.x"n R such thatx > x0.

= A1
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Preferences and utility

AXIOM 4: Strict Monotonicity. For alIx?, x! € R?, if x" > x! thenx? = x!, while if X" >>

xl, thenx? > x!.
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Preferences and utility

AXIOM 5': Convexity. Ifx' = x°, then tx' + (1 — 0x" = x? for all t € [0, 1].
A slightly stronger version of this is the following:

AXIOM 5: Strict Convexity. If x'#x? and x' =x°, then &' + (1 — x° > x? for all
te (0, 1).

= X
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The utility function

A real-valued function u: R, — R is called a utility function representing the preference
relation =, iffor allx", x1 € RY, u(x?) = u(x!)ye=x0 = x!.

If the binary relation = is complete, transitive, continuous, and strictly monotonic, there
exists a continuous real-valued function, u: R} —R, which represents 7.

Let 7 be a preference relation on R and suppose u(x) is a utility function that represents
it. Then v(x) also represents = if and only if v(x) = f(u(x)) for every x, where f: R—R
is strictly increasing on the set of values taken on by u.

Let = be represented by u: R —R. Then:
1. u(x) is strictly increasing if and only if = is strictly monotonic.
Z. u(x) is quasiconcave if and only if = is convex.

3. u(x) is strictly quasiconcave if and only if = is strictly convex.
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Consumer’s problem

Find x* € Bsuch that x* ~x forallx € B

/ N

Consumption Feasible set
bundle

Utility maximization problem

max u(X) s.t. pP-X=Y.
xeR}

=» Solution to the UMP is Marshallian demand functions
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Consumer’s problem and
consumer demand behavior

00 p
x2(p1> 2. ¥7)
1 ] i}
x2(p1.p2, ")
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The indirect utility function

Indirect utility function is a maximum value function:

vip, ¥) = m% u(X) s.1. p-X =y

.‘I'.'E+

v(p,y) = ux(p, y))
Properties of the Indirect Utility Function

If u(x) is continuous and strictly increasing on R”, then v(p, y) definedin (1.12) is

1. Continuous on R’j_ X R.,

2. Homogeneous of degree zero in (p, y),
3. Strictly increasing in y,

4. Decreasing in p,

5. Quasiconvex in (p, ¥).

Moreover, it satisfies

6. Roy's identity: If p, y) is differentiable at (p?, y°) and 3v(p?, y*)/8y#0, then

0o o, _ v’ )")/api
W) = =g Aoy
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The expenditure function

e(p,u) = min p-x
xeRY

e(p. u) = p -%

S.1L.

u(X) = u
Hicksian (compensated)

demand functions

x2pi plu)

h, 1 0
x2(p1.p2.u)
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Properties of the expenditure

function

Properties of the Expenditure Function

If u(-) is continuous and strictly increasing, then e(p, u) defined in (1.14) is

I

ok W M

6.

Zero when u takes on the lowest level of utility inl4,
Continuous on its domain Ri 4 X i,

For all p >> 0, strictly increasing and unbounded above in u,
Increasing in p,

Homogeneous of degree 1 inp,

Concave in p.

If, in addition, u(-) is strictly quasiconcave, we have

7

Shephard s lemma: e(p, u) is differentiable in p at {pﬂ. u®) with pﬂ > 0, and

de(pl, M)

Advanced Microeconomic Theory — Consumer Theory
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Relations between IUF and EF

Let v(p, y) and e(p, u) be the indirect utility function and expenditure function for some
consumer whose utility function is continuous and strictly increasing. Then for all p > 0,
y=0, andueld:

I e(p, v(p.y) =¥
2. vip, e(p, u)) = u.

e(p. u) = ._,—l{p s u).

ip.y) =e '(p: .

Advanced Microeconomic Theory — Consumer Theory 19



Duality between Marshallian
and Hicksian demand functions

Under Assumption 1.2 we have the following relations between the Hicksian and
Marshallian demand functions forp > 0, y= 0, ueld, andi=1, ..., n:

1. x/(p.y) = X (P, v(p. ¥)).
2. x(p, w) = x(p, e(p, w)).

Advanced Microeconomic Theory — Consumer Theory 20



Income and substitution effects
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The Slutsky equation

Let x(p, y) be the consumer s Marshallian demand system. Let u* be the level of utility the
consumer achieves at prices p and income y. Then,

9x(p.y) _ 4. u) . 52 X®: P

=

TE SE IE

"

Negative Own-Substitution Terms
Let Xf (p, u) be the Hicksian demand for good i. Then

3x(p, u) -0

i=1,....n
J

-

The Law of Demand

A decrease in the own price of a normal good will cause quantity demanded to increase. If
an own price decrease causes a decrease in quantity demanded, the good must be inferior.
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Symmetric Substifution Terms

Let x"(p, u) be the consumer’s system of Hicksian demands and suppose that e(-) is twice
continuously differentiable. Then,

axi(p,uy  3x/(p. )

iij=1,....n
dpy dpy /

Negative Semidefinite Substifution Matrix

Let xh{p, u) be the consumer's system of Hicksian demands, and let

(axp.)  adip.u) )

ap dpn

o(p,u) = : :
3xli(p, u) axli(p, )
dm Opa )

called the substitution matrix, contain all the Hicksian substitution terms. Then the
matrix o (p, u) is negative semidefinite.
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Relationships between UMP and EMP

Utility maximisation Expenditure minimisation

| / 1%
o)
b » -
= X, 5
S o ;
'-9 B 4
4 ©
D
v S
c
@ =
v Y e(p, u) = v(p, e(p, u)) '
v(p,y) > e(p, u)

v(p. y) = e(p, v(p, y))

Adapted from Mas-Collel, Whinston and Green (1995); p. 75
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Theory of the Firm
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Production
* Production possibility set
* Production plan
* Production function

Properties of the Production Function

The production function, f: ]HL{,T_ — R4, is continuous, strictly increasing, and strictly
qguasiconcave on [H';{f_._ and f(0) = 0.

The Elasticity of Substitution

For a production function f(X), the elasticity of substitution of input j for input i at the
pointx® € R’ . is defined as
_1
r =XE'I. J"I 1')

where X(r) is the unique vector of inputs X = (x1. . . ., xp) such that (i) x;/x; = r, (i) x¢ =
X} for k # i, j, and (iii) £(x) = £(x0).2 26

o. [ din MRTS,(x(r))
oy(x’) = din r




Production

(Global) Returns to Scale
A production function f(X) has the property of (globally):

1. Constant returns to scale if f(tx) = tf(x) for allt = 0 and all x;

2. Increasing returns to scale if f(X) = tf(X) for all t = 1 and all x;

3. Decreasing returns to scale if f(X) < tf(X) forallt = 1 and all x.
(Local) Returns to Scale

The elasticity of scale at the point X is defined as

_ o dIn[f(x)] Y L fH(X)x
px) = lim — ™ = =

Returns to scale are locally constant, increasing, or decreasing as p(X) is equal to, greater
than, or less than one. The elasticity of scale and the output elasticities of the inputs are

related as follows:

p(x) = ) pi(x).
=1 27



Cost
The Cost Function

The cost function, defined for all input prices w 3> 0 and all output levels y € f(R]]) is the
minimum-value function,

c(w,¥) = min w-Xx s.1. f(x) = y
x R

Ifx(w, y) solves the cost-minimisation problem, then

c(W, y) =W .% Conditional
input demand
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Properties of the cost function

If f is continuous and strictly increasing, then c(w, y) is

Zero when y = 0,

Continuous on its domain,

For allw >3 0, strictly increasing and unbounded above in y,
Increasing inw,

Homogeneous of degree one inw,

;R N~

Concave in W.
Moreover, if f is strictly quasiconcave we have

7. Shephard's lemma. o(W, y) is differentiable in w at {H’D, yﬂ ) whenever wl s 0,

and

dcw’, /) _ (W0, 0,

i=1,....n
3w, i , 1
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Cost and Conditional Input Demands when Production is Homothetic

1. When the production function satisfies Assumption 3.1 and is homothetic,

(a) the cost function is multiplicatively separable in input prices and output and
can be written c(w, y) = h(y)c(w, 1), where h(y) is strictly increasing and
c(w, 1) is the unit cost function, or the cost of I unit of output,

(b) the conditional input demands are multiplicatively separable in input prices
and output and can be written X(wW, y) = h(y)x(w, 1), where £ (y) = 0 and
x(w, 1) is the conditional input demand for 1 unit of output.

2. When the production function is homogeneous of degree « = 0,

(a) c(w,y) = yl=c(w, 1);
(b) x(w, y) = y/*x(w, 1).
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The Short-Run, or Restricted, Cost Function

Let the production function be f(z), where z = (X, X). Suppose that X is a subvector of
variable inputs and X is a subvector of fixed inputs. Let w and W be the associated input
prices for the variable and fixed inputs, respectively. The short-run, or restricted, total cost
function is defined as

sc(W, W, y;X) =min w-X+ W-X s.t. f(x,x) = y.
X
Ifx(w, w, y: X) solves this minimisation problem, then
sc(W, W, 13 X) = W-X(W,W, 3 X) + W-X.

The optimised cost of the variable inputs, w - X(W, W, y; X), is called total variable cost.
The cost of the fixed inputs, W - X, is called total fixed cost.
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c(y") se(y') c(y?) = sc(y?) c(y?) sc(y?)
Figure 3.5. sc(w, w, y; X) = c{w, w, ) for all output levels y.

= 1
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Cost .
A sc(y: x3)

Figure 3.6. Long-run total cost is the envelope of
short-run total cost.

= |
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The competitive firm

Profit imizati QEvERVE
rofit maximization
QPARE

max py— w-X s.t. f(x) = v,
(x, =0 = </

...Or

e
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The profit function

The firm's profit function depends only on input and output prices and is defined as the
maximum-value function,

In{p,w)z max pyr—w-Xx st f(x) =y
(x,)=0

Properties of the Profit Function

If f satisfies Assumption 3.1, then for p = 0 andw > 0, the profit function 7 (p, W), where
well-defined, is continuous and

1. Increasing in p,

2. Decreasing in W,
3. Homogeneous of degree one in (p, W),
4. Convexin (p, w),
5. Differentiable in (p, w) 3> 0. Moreover, under the additional assumption that f is
strictly concave (Hotelling's lemma),
BJ M _3 Y /
M = y(p,w), and M =xip.w), i=12, ....n

QT Vi
GUtPL
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Properties of Output Supply and Input Demand Functions

Suppose that f is a strictly concave production function satisfying Assumption 3.1 and that
its associated profit function, 7 (p, y), is twice continuously differentiable. Then, for all
p > 0 andw > 0 where it is well defined:

1. Homogeneity of degree zero:

y(tp, tw) = np, w) forall t=0,
xi(tp, tw) = xy(p,w) forall t=0 and i=1,...,n

2. Own-price effects:?

ay(p, W)
ap
dxi(p, W)

d wy

= 0,

<0 forall i=1,...,n

3. The substitution matrix

ay(p, W) ay(p, W) ay(p, W) )
3 dw) o dwy
—dx {l’J W)  —dxi(p. W) —dx1(p, W)
ap dwy o dwy
—an;:p. w) —an;l:p, W) —an-(p, w)
h\ ap dwy o dwp /

is symmetric and positive semidefinite.

36






¢
X, ('t\/HLvHﬁm



COST

TFUNCTIDL




40






_
L PL At " (i) b,
WEERARE
| (a\"l\ | KQLV Nl —
. LI ) 2
WW-L—T‘)“Hl,T’u ) “9‘4:%

L\\'\me l/’ W'%




al

o

/|









	Slide 1: Advanced Microeconomics
	Slide 2: These slides are not meant to be your sole study material.   They are just a (incomplete) summary of what will be covered in Part 1 of the course.
	Slide 3: “You've got to be very careful if you don't know where you are going, because you might not get there.”   “I'm not going to buy my kids an encyclopedia. Let them walk to school like I did.”                                                         
	Slide 4: General Information
	Slide 5: General Information
	Slide 6: Consumer Theory
	Slide 7: Primitive notions
	Slide 8: Preferences and utility
	Slide 9: Preferences and utility
	Slide 10: Preferences and utility
	Slide 11: Preferences and utility
	Slide 12: Preferences and utility
	Slide 13: The utility function
	Slide 14: Consumer’s problem
	Slide 15: Consumer’s problem and consumer demand behavior
	Slide 16: The indirect utility function
	Slide 17: The expenditure function
	Slide 18: Properties of the expenditure function
	Slide 19: Relations between IUF and EF
	Slide 20: Duality between Marshallian and Hicksian demand functions
	Slide 21: Income and substitution effects
	Slide 22: The Slutsky equation
	Slide 23
	Slide 24: Relationships between UMP and EMP
	Slide 25: Theory of the Firm
	Slide 26: Production
	Slide 27: Production
	Slide 28: Cost
	Slide 29: Properties of the cost function
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34: The competitive firm 
	Slide 35: The profit function
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45

