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Abstract: Curtis Jr (2018) describes the objective of the university course, to convey intermediate and advanced
concepts of consumer choice theory to students using explanatory, graphical and mathematical methods of analysis.
The only prerequisite for this course is successful completion of Calculus, Principles of Microeconomics ..., or equivalent.
After completing the requirements in this course, students should have a sufficient set of skills to thoroughly analyze
interesting economic questions and to effectively participate in (i) advanced undergraduate economics courses, (ii)
core graduate economic theory courses, and (iii) graduate courses in the school of business, including MBA programs.
The emphasis of this paper is that economics is the study of the efficient choices made by individuals, including
consumers, workers, owners of firms and social planners ... Policy writers, students and wealthy philanthropists
reading this paper might conclude that corporate board members, and higher education endowment strategists and
budget executives, should focus on and enhance the effectiveness of the individual, conditional on the capacity and
constraints, whether they are innate, financial or political.

Reviewers of this paper include John C Ham, Ph.D. from Princeton University, Full/Tenured Professor & Provost, Advisor;
Tenured Professor and Provost; Richard H Steckel, Ph.D. from The University of Chicago, Retired Full/Tenured Professor,
Retired Member of the University Faculty Senate, Co-Advisor.Several portions of this paper were originally written and
presented by James Edward Curtis Jr. August 21, 2001; 2003; May 13, 2014, and July 31, 2017.

1. INTRODUCTION

Curtis Jr (2018) describes consumer participation in markets based on prices in based on "Wealth, Prices of market
consumption products, and Price-Adjusted Wealth or Real Wealth.

When markets are competitive and firms have all the same cost structure, a large number of firms and
buyers in the market cause prices to be fixed at the additional cost to providing the good or service because
information is fully available on alternative suppliers and customers. Furthermore, free entry and exit price
markups, causing market prices to be at equilibrium and markets to be efficient—where voluntary
participation in a market-oriented distribution of goods and services maximizes the net gains to producers
and consumers.

However, when markets are less competitive, such as monopoly, prices are marked up over the additional
cost to providing the good or service, based on consumers’ responsiveness to price and the producer’s share
of the market. This leads to an amount of goods and services, which are bought and sold, that is below the
competitive market outcome leading to inefficiencies and additional gains from government regulation.
Moreover, when markets are less competitive, producers can price discriminate if they know the
willingness and ability of individual consumers to purchase their good and services. While such practices
are generally accepted and encouraged for goods such as senior and student movie theater tickets or lunch
and dinner restaurant prices, price discrimination based on race is equivalent to statistical discrimination—
making predictions about a person based on membership in a certain group (Stockton, 1999, p. 434) and
using an individual's membership in a certain group as information on the individual’s skill and productivity
(Borjas, 2000, p.357). Offering an individual in a racial group a price that is different from a price offered to
an individual in another racial group, such as mortgage rate, (holding all other variables constant),
constitutes economic discrimination” (Curtis Jr, 2018).
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2. THE CLASS DESCRIPTION

The goal of this paper is to provide class materials for studies in consumer economics, intertemporal consumption,
and labor supply for individuals, irrespective of grouping, based on business equity/ownership,
community/government/social planner responsibilities, education/schooling, ethnicity/race, gender, identity,
income/wealth, and region/state/urban dwelling/immigration/migration.

Students should obtain a copy of the required textbook and refer to the recommended textbooks for additional
student resources. Required Textbooks (1) Varian, Hal R. Intermediate Microeconomics: A Modern Approach,
Norton: New York, 1999.

Recommended Textbooks (2) Frank, Robert H. Microeconomics and Behavior, Boston: McGraw-Hill, 2000; (3)
Mankiw, N. Gregory, Principles of Microeconomics, Fort Worth: Dryden, 1998; (4) Pindyck, Robert S. and Daniel
Rubinfield, Microeconomics, Macmillan: Simon & Schuster: New Jersey, 1995; (5) Stockman, Alan C. Introduction
to Microeconomics, Fort Worth: Dryden, 1999; and (6) Varian, Hal R. Microeconomic Analysis, Norton: New York,
1992.

3. THE CLASS MATERIALS

Curtis Jr (2018) presents the teaching materials separately, attached to this document, presented in printed
Microsoft Powerpoint slides created by James Edward Curtis Jr (2001) for projector transparency presentation by
an instructor, and student study.

The following is the outline of the class materials
. BUDGET CONSTRAINTS

® The theory of consumer choice explains how you ® The theory of consumer chotee explains how you
choose goods & services to consume by analyzing choose goods & services to consume by analyzing
vour budget and preferences
® | ecrure lopies:

Rudger Consiramy o

vour budget and preferences
® [ccture Topies:
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¢ — Budget Constratmt
Freferences & Asioms -~ e

- Oprimal Choice & Demand

o [roame & S

o Jncome & Engal Curves
ali, I »
Ippilications

o Labor Suppy

o Jutvrrenygornd Causimpeion

e Axiom I: FeﬂSIbllll\ ® The budget constraint depicts the
combinations of goods and services you

— The restriction the valite of the goods consumed is -
: can consume based on market prices and

less than or equal to the consumer’s income

your income ‘(&)
— Lo estimate the feasibility of a potential }. _ Consumption possibilities fronticrg ,5\‘ Y 4
i
consumption bundle of goods, we use of "\ . / - People often consume less than "5\"/
mncome or l)udg(f constraints % fﬂ, Ihtl desire because I"(IS’IJUU/)]L do
""'. not have an unlimited amount of income.,
o Budget constraint notation (¢xample): e Graphing the budget constraint:
b = mumber of economicr nexthools prrchased
cnps af coffee purchased : I P:€ Py b

:L ; ..',"'N‘-.:A'n Chi - Using cups of coffee as the v axis, solve for ¢
I mavhe! price o cup of cofle i)
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=Y
3 o , - = (500/5; - 7100/5, A
— Axiom 1_1: “"No wasted resources ol !

I =l ’
o Lssuming no resources ave wasied, then Lo o0 206

1 Fe 0L * 24 b
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® Graphing the budget constraint (con ')

c=100-20b such that
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“ ) 3
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® The slope of the budget constraint equals
the relative price of textbooks and coffee
Meavures the rate at which e conswmer 13 gl trade
cpr of coffec to canviime one additional textboolk.
Measires opporianily costs: based an marke! prices
Yau can give up 20 cups of coflee 1o the pirchase one

economics fexthock

® The intercepts measure real income

Nommal mcome ¢ measures money imeame 500

- noome M IRCGS NS purcr L e mm Idrm
Real income (Ip) measures purchasing p 7 i rerms of
consamprion @oods (10 cupyx of coflee or $ texthoods)
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® The theory of consumer choice explains how
you choose goods & services 10 consume by
analyzing your budget and preferences,

o Lecture Topics:
Budeer Constraint

Preferences & Axioms

II. PREFERENCES AND AXIOMS

e A preference describes how individuals
choose to consume one good over another
- A preference ordering is a system of ranking
all possible combinations of goods in the
order of preference

e Utility is used to analyze preferences
Utiliey is the happiness or safisfaction you oblain
front consuming a hundle of goods
— A wnhiy function is a_funciion of consumpiion
goods which is given a number that represents the
satisfaction obtained from consuming the goods

o [ vet of gounds 17 prasas. 3 evfeet) o praferrwd o onother s

o Lxumple 13 The perfect substitutes utshty function

! number of penctls
" = ber of pens
[ = the wnliry youw obrain from consuming

pencrly and pens

=Whe)={*n

e Ordinal vs. Cardinal Preference Orderings
eforvwoneaty tht prasis
ot prrcfi =

Lo ordds

& O g fpfving dundies of poads

o Jinvae awariads Lavd o ditforeny

St vaniimpes

e Lnlity function notation (example):
& = nmber of econamics fexthooky preehased
L = cupy of coffee purchased
U = the wtilery you obiamn from consiming
texthooky and coffee

= U = Ush.c) orxome functios of texthooks and coffec

~ The funcnonal form of the wiriny funcron

dapends an fow much vou pry {.p"-l
N~

() texibooks orvice verse =

o Graphing the perfect substitutes utility function.
- U={rp

I'un'g,w'n" ils as e y-axis, solve for !

== U =1 r such that for I $ { & !
‘ . L] T
! A< R (E,
| 4 3 (I N
. < ' 1 | : ' '
% 0 | [ ]
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o An mdifference curve is the graph of the utility function ® The slope of the mdifference curve equals the rate at

and shows all combos of pencils and pens which provide which you are willing to give up pencils to consume

voiu the same level of utility, in which you are indifferent one more pen
= Auwdiffevence map is o groplical siummation of preforence I'he slape of the indifference crrve iy the margina! rate of
orderings and is & sample of indifferéence curves thar represents substitution (MRS)! You are willing 1o give up one pencil to
the complete set of the indifference carves obrain one more pon

i f

Gven: (=U+{ln
Then: slope =rse'run = A/ An= MRS = -1

n

n
@ The slopeof the mdifference curve, or MRS, is also o Example 2: The perfect complementsutility function:

defined as the (negative) ratio of the marginal utihty of

; ; < ) / number of left xhoes
: I ) o S . 1
pens to the marginal utility of pencil ¥ — nntbar of ekt éhowk
Margireal eeslioy (MUY is the addinonal sorisfaciion obrained from . 3 z
y r P ) A8 i = the wtiliy you obtain fram consunting

consanming ove additianal pen (MU or the additional satisfaction - ¢
obtained from consiming one additional pencil (MU lefi shoes and vight vhoes

1] Grnen I=U+fn

Then: sope =MRS = MU,/ MJ, = U= L MIN(L

"

e Giraphing the perfect complements indifference curve! o [xumple 3- The stnetly convex utility function:
SRR S
U= MIN(L) 2 slices of Dominn 's pizza
Using left shoex ay the y-uxey, solve for | and r; i = Hters of Mowntain Dew soda
= LI = MIN( L rs snch that fo = =6 U=7 . R .
AYA FER NG IS L=J U=¢ =7 ) & = the witline yor obrain from consyuning
Lie '.‘ ‘ T 2 przza and seda
‘«§ 1 * 4 ' b
I ] L} .
’ U Uz 0d- 275" folso knavwn ax Cobb-Dovglian)
. « e . )
. ' bW .
?
T
® Example 3: The strictly convexutibity function o Graphing the stoctly convex mdifference curve:
2 slices of Doming s piZla U=2"s
0 = liters of Mountam Dew soda — Using xiices of Domine's pizza as the y-oxix, solve for z
; / 3 s2% =1 /y
4 = the unliny yon obtarn from consumng
pizza and soda = = \Fix awchthat for
U=z 0y 2"s " (also fnown gy Cobb-Dougiax) s
l ! ( ‘
T I L
® an‘l]l)lc 4. Thc ‘1)3(’5" lltilit\' ﬁlncti()": L (h'il]‘lllllg the “bads™ indifference curve
— W)= n—1
1 number of anchovies — Using anchiovies as tha y=axts, solve for s
" = nmumber of pepperont siices ~ v=n— Usnch thor
U = the unility you obrain from consuming
.
anchovies and pepperoni slices
- >
U=U(,n)y=n-v
n
e Lxample 5: The neutral utility function: ® Graphing the neutrals idifference curve:
) ey = w
¢ - p(«'mh['n of cheese Using cheene as the y-axiy, soive for ¢
" = slices of pepperoni 0= =11 snch shar
o = the ntility you obrain from consuming

cheese and pepperoni

U=Ule,n)=n
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e LExample 6: The quasi-hinear utility function:

" = ironing boards
b = loaves of bread
L’ = the urility you obrais from consuming

salt and bread

U=U@nd)=n""'b forUnb)=In(n) +b]

e Example 7: The strictly concave utility function:

v = amount of anchovies consiimed
¢ scoaps of ice cream consumed
& = the utility you obtain from consuming

anchovies and ice cream

U=Uz.s)= +¢*
® The theory of consumer choice explains how
you choose goods & services to consume by
analyzing your budget and preferences.
o Lecure Topics:
Budeer Consiraing

Preferences & Axioms

e Axiom 3: Monotonicity (Mare is better)

4s long as people can freely dispose of the pizza and soda
thes' do not swant, then more is preferred 1o less,

o Ruley aut upward sloping indifforence courves, the case where o
f sl might proawde your the same
and omre Iiter of sevia,

alices of przza amd pvo liner

satsfietion ay one slice of pez

o fu torm of tmitstference cirvo analvsis, Aviom 2 (more is hottert
= mplies thar indifference clirves are downwand s.’:‘.{rmg

' "o . . .
-

® The theory of consumer choice explains how
you choose goods & services to consume by
analyzing your budgel and preferences.

® Lecture Topics (review):
~ Budger Coniraint

® Graphing the budget constraint:

b =350 ¢ such that 5 i

) b U

N o0
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b 100 W
L
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"
5
"

® @ oam o s IS

o Graphing the quaselinear indiflerence curve:
- 1{nd)=n" v h
— Usimg broad an the y-axix, vohw for b

h= U=y
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® Graphing the stnetly concave indifference curve:
S T Rl as
Using anchovies ar the y-axiy, solve for v
v (U-&)
o Oty prfrs castiiming al! o bervien o0 o Aow irmmt 0 »

vombisavion af he a combisavon qf archarier ond ke cream

)

o Axiom 2. Completencss

o

— Consumers are able to rank olf posstble combmartionx
of mzza and saila
o Rarfar ovet Arkie of Buridan s fidfombeys
wnehle fr choore Serwwen fro Srley of kot v fromt wf ot und
stirvend fo lesatiy

§ irumgry amtwn v

o o divone of soclifferercs anolyriy, dxtom J doompietomeny)

= mplive every ¢ or Batoellee) anf prezior o seela v 4

. il fo b saive atr svetirer indiffiremoe cane

o Axiom 4: Transttivity
If pizza special A 18 preferved to pizza special B and pizza
special B is preferved to pizza special C, then pizza special
o peforred to pizza special
o Rules ant coonlar flow of praferences
o fo torms of indifference curve analyais, dxiom 3 {Trensizivizy)
tntpiies thar vour indiffergnce croves canmor cross

Imibedsagran. A - 2.0

C.PufAirvat ~Cand A
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o Budget constraint notation (example):

& “ mowbor af ecomomicy Rertivinks
c s of cofer
o = market price of sied ecoventior raxtboaks ¢ 10
», = markel price of cup of sofae (05 )
] pos e 11NN ) v
A
A 54
=1 = [T b @f
PR B LT S T

Assuming “no wasted rescuvces " then
1 = p.c = pyb
® The theory of consumer choice explains how
you choose goods & services to consume by
analyzing your budget and preferences.
® Lecture Topics (review):
Budger Constraint

~ Preferences & Axioms
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[ r_xamp'c 3: 'lhc \u'lclly convex uti“l‘r l‘unclion: L (_‘Ir“phmg the S‘rl\‘[ly Convex ill(llﬂi‘ﬂ‘llcc curve:
i onandedfintbodbrenmmnd S
- = RumOer of 1ex1000Ks consunied Using number of rextbooks as the y-axes, solve for b:
¢ = cups of coffee consimed sb = U2 e such that for U =4 L= 30 =60
I = the wrility you obrain from consuming -
books and coffee b e TR 4
L e L) % =n
" r » Q ® 0
U=1(h, ¢)=bc" talse knovin as Cobb-Dasiglas) g o o % W % ) %
o The theory of consumer choice explains how you
choose goods & services (o consume by analyzing
your budget and preferences.
e Lecture Topics:
Budger Consiramy
Preferences & Axioms
— Oprimal Chotce & Demand
I1I. OPTIMAL CHOICE AND DEMAND
o The opumal choice is the optimal amount of e Optimization problem notation (example 1)
= X -’ SJ"‘H'" oy T ONCOS *
textbooks and coffec that you consume given PR s B
your preferences and budget constraint ¢ cups af coffes purchased (* optimal)
Pa market price of wsed gconamics textbooky 1 420)
— You choose to consume textbooks and e ey de di el
neomy | 4 /
CllpS OI C()ﬁc‘t’ o IH(I.!‘MI(.'&’ lOHI’ !l!ihﬂ, bf” r = s wrilizy yenr obrain from consunting hooky & coffor

vour choice is limited by your budgel constraint Choose b* and ¢* to
Maximize U= b" ¢
Subjecrto I« p.¢c+p,b

e Graphing the optimization problem (budget):  ® Graphing the optimization problem (utility):

b =50-Yc suchthat & U=bnex
p 3 — Using number of textbooks as the y-axis, volve for b:
» 40 =h = U ¢ xnch that for U=q0 =350 U=60
1:)' ;2 .8 gk (S
120 2 W e B N
150 10 b X 3 u
(] ] 63 » W
e b L2 "; ¥ 9% ® =
b !.: w r © w e
Vo e o » W N 0o
;, o 1e = 8 w
P
i p— pe ELDELEL LI P
e Graphing the optimization problem (con’ry. ~ ® Graphing the optimization problem (con 7).
Combining utility and budget to obtain the - Combining utility and budget to obiain the
optimal choices of textbooks and coffee optimal choices of textbooks and coffee
o
b A
o L, h¥ =25 = B
A -~ ' ——— gy
of
W20 90 9050 80 10 90 6 16 & [ " ¢ ¢*=100
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e The solution to the optimization problem

Fhe optimal choice of books and coffee where:
o The buelger constroint 1s tangent to the indifference curve

o The slopes arve aqual iwhere MRS = price ratio)

h¥=25— : ‘

e :’,lfr-"m‘r:x =
l

" " o e e

Rawwile
ey

Saa

¢

e = 100
@ [he solunon to the optimization problem (con 1)

— Dollar-spent analysis ar 25 texthooks & 100 cups of coffee

e Rearvanging MRS = price ravio (0.23);

“IL': "ﬂ‘.l' - P/ Py
MU, = MU, (p./pw
MU /p. = MU, /p,

— The addinenat wrility from a dellar spent on soda equals
the additional witlity from a dollar spent on textbooks
o [lf nor. re-adjisi consumprion io

oblain spme marginal wtility of o
dollar spent

e Graphing the optimization problem (utility):
- U=i+n
Using pencils as the y-axis, solve for I:
>I=UH-Dn such tharfor U=d4 U=35 L=6

LN Q0N & .
0 ‘ o b3 0 J
1 ] ! 1 I S
! . ]
% 2 3 S T 3
Y 3 ! - D i 2
. 1 0 1 | 3 3
' e’ 5 1
=

”n

e Graphing the optimization problem (con 't).
Combining utility and budget to obitain the
optimal choices of Buckeve pens and pencils

l. ‘..Iv
: NN
' \\
R ‘ X
[ - -’ ¢ 1 . ' [ . [} "

n
® The solution to the optimization problem (con 1)

— Slope analvsis at 3 pencils & 0 pens
e MRS (1) < price ratio 1.25)
o You were willing to give up one pen to
obiain one pencil (MRS)
o [t cast you one and one-fourth per 1o obtaim
one pencil, given your incone and ciorrant markel pricey
(price mftio)

e Bowndary or corner solution

e The solution to the optimization problem (con )

— Slope analvsis at 25 textbooks & 100 cups of coffec
o MRS = price ratio (or relative prices) =-0.23;
o You were willing to give up one cup of coffee to
abiain one-forrth of @ textbook (MRS)
o It cost you ane cup of coffee to obtain one-fourth of o
textbook, given your mncome and curvent markel prices
(price ratio)

o Inierior Solurion

e Optimization problem notation (example 2)

— Perfect substitutes (convex preferences):
= mnnbor of Buckeye pevcil consimed (* oprimal)

n mimber of Buckeyve pens purchased (* optimal)

P = sarket price of a Buckeve pencil (#20 )

Pa = markel price of o Btickeye pen (*23 )

7 mcome {4100

{ = the wriliny you obiain from conseming bovks & coffee

— Choose ! “andn " to
Maximize U= |4n
Subjectto I= p,l+p.n

e Graphing the optimization problem (budget):

I =35—(5/4n such that

h
-

o )
37
150

1.2

P

0 no

N . . ot n

e Graphing the optimization problem (con 1):
Combining utiliny and budget io obrain the
optimal choices of rexthooks and coffee

!

n

® The solution to the optimization problem (con )

Dallarapent analysis ar 5 pencils & 0 peny
o Reurrvanging MRS 11,001 < price vatio (1.25):
MU /MU, - »mp
MU, /p, < MU, /p
— The addittonal nidisty from S1 spent on pens (1.04) is less
thim the addinanal wiilisy from 8! spent on pencils (1.05)
o Reduviog (ncressing) conswmption of pews (pencilal dovs
Qi insreae (decrvane) 1he margimal
waifiry af a dollor spent on pons
(punciin) dine s0 conctont MU, and

alyeady conzmsiag minfeim pesy
(maxtmeanm pencily)
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B < » Tiffv v T~leh's Taee © - v ve Tealee 5
e Casc study: Jiffy vs. Weleh’s e Casc study: Jiffv vs. Welch's
I. Solve the followmg optinnizaiton problem 1. Solve the following optimization probieni.
2. What is the impact on firms in these markets? 2. What is the impact on firms in these markets?
W fars of Sy peait burer consumedd ¢ ¥ optinsal) " = jors of Jiffy peanut bulter contumed ( * optimal)
! pars of Weleh's grope jetly covasromnad 1% n!'lem.‘/ J Jory @f Weloh's grapre sl eoansomrand (4 optin
P, = mavket priceaf Jetfe (15 4 Fin mnrket price of Jifhv 135 )
» = market price of Weleh's i 5 P = market price of Welch s ( %2 ) o=
s tweome ¢ 51680 ) ! = meome ( Y980 )
U the winfity vou obtate from 2 the ntiliny you odtiin from

comsming pearil butter & felly cowaumving pranw buiter & felly
Choosen ' and j " to

Maximize U~ MIN(;.m)
Subjectiao 1= pan +p, |

Choosen"and j'to
Maximize U= MIN(;,m
Subjecrro I=pn+p |

® The theory of consumer choice explains how you ¢ The theory of consumer choice explains how you
choose goods & serviees o consume by analyzing choose goods & services (0 consume by analvzing
your budget and preferences. vour budget and preferences.

e | ccture Topics: e [ccture Topices on Optimal Choiee

Axioms Taxes

ot Consty ~ T .
o Biogst Comstremn! Comparative Static Analvsis
o Proforences P 1 v
o o Price Changes
= (‘71',,:""11 Chotce Prive Comsnuyriion & Dewand Cxrves
o lares = Incoswe & Subastraion Lffecrs
. (.un'l\'.r-:lr\\' Swric Amatvaiy o Income Changes
~ Appircations: Tncawee Commampwion & Engal Cueres
o Labor Snppiy
o Drrortesupnivol Conswmplion
® The theory of consumer choice explains how you ® [he theory of consumer choice explains how yvou
choose goods & services to consume by analyzing choose goods & services 1o consume by analyzing
your budget and preferences. your budget and preferences.
® Lecture Topies on Optimal Choice

® [ccture Topies on Optimal Choiee
Taxes

Taxes . s ,
Comparative Stanic Analvsis
o Price Changes
= Price Cansumpoan & Demud Ciaver
e Reconsider example | of the optimization problem ® The solution to the optimization problem in example |
= With siricily convex preferences: The aptimal chotce of books and coffee where 1he budgel

b rmiember of economics rextbooks consumed (* oprimal) constraimt is tangent to the indifference curve
< = cups of coffee purchased (% opimal)
Pa = W ‘“q?f’.-l e of i wodd pconomivs rextivioks (320
2, markel price of cup of coffee (*5 ) b
1 = tncome ( 21009 Ugin
ta - the nnhine you obtain from convimming hanks & coffee -

w‘ H¥= D5 e € wrbaogaionr Mk
Choose k" and " to .: oo
Maximize U= b"¢" —— l o
Subjectto 1= p.c+pyh

et =100
® I{ the price of coflee mcreases: e [f the price of coffec increascs:

— from $5 per cup ro $10 per cup, Jrom 83 per cup to $20 per cup,

o The budget constraint pivots iaward o The budger canstraint pivots mward even more

o The opiimal chotce of books and coffee where the o The aptimal ehoice of hoaks and coffee where the
bundges < :mvl,;'mr'l is tangent to the indifference curve

budger cwurlv‘mnr .'1 tangant to the mdifforence curve
Boevasesi 3
e felt K {i‘-wg macht Bundle o 31 <

. Xpgt 24

B 4 a Koo RIME, SATREWTIG il of jy < W

O O s S o o= 25— -
o'l 3 # T 55 B oy
: ; - . 1
3 ’ + ar oam owe om C
c?*=235

c* =50
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e “Demand” in the consumption goods space
The price-consumption curve, or the price offer
curve, fraces out the optimal combinations of
goods and services demanded ar diffevenr
prices Q/'u:‘w goad

..‘-:« S e T Py
KR _-(.*faﬂ wpoing Hunde m @ = 10
PN Price € priao Cures
7 S = Tuwee 1 = §
- - - " ¢

o The mdividual demand curve for coffee, for
example, 1s formed by your optimal choices of
coffee at different market prices of coffee, holding
your demand and market prices for textbooks and
other goods constant

— The market demand curve is the sum of individnal
demand curves a
® The solution to the optimization problem in example 2

— The apumal chaice of baoks and coffee wherve the budget
constratnt ts fangent to the indiffer¢nce curve

1 vl Commpion Banbly
[ § — et

n*=0
® [f'the price of Buckeye pens decreases:

from $23 per cup'to SI162 per Buckeve pen,
o [ive budger canstraint pivots ouwarsd evers nione
o Tive gprtrmal choroe of books amd coffee where the bundget
canstraing is Nmgent to the indiflérence cwrve

! tw:wm!ap M p N

s £ 3
LN | SO i
> i
i
\\ A iasdpins &
N i Optovey’ Comesmpeton Bandle pmit, '
iy "MVIW(‘IM’

® Demand & Nor-Strctly Convex Preferences
If we deviate from strictly convex preferences, we will
ohrate demand curves that are more difficult to analhze
o Stricth comvex prgferences produce demand curver with o umigue
wptrmmal quvaniity demarded at every price
o Nowestriotly comvex prafevances pradice demsand
opimal geantio

-
,u“' oneer

crarves with mosy fhan one
domamded ar every price
Le pefoct subrnitictes and conome

e Demand

Fonr muividond demand enrve for jars of awchon ter i Semed by yonr
darsamd, v opbmmad chifod, of mokovier of differvmt marke pric &0
¢

o1 102 Uit iimp i L ey

i
i § tudiviine! Dyl Cars
L i Avhpivios

-

Your mdnadiead dewamd curw for caffee 1y formed By your

® Demand (in the price-consumption space)

demtand, or oy‘;m.:! chokoe, of coffes at difforemt markat prices
i

B S e 3 wped

by, Sonaduted Sawte it = 10
0 e dvgion Mool ot g = 8

i

e

o

e e p—]

i
%"— b2 b
[

for Cafler

& Reconsider example 2 of the optimuzation problem
~ Wieh perfoct subsaitiron
I = mvmivr of Bvc e pemetl

" e o sdanw pus
o e vt pvscet e o Bockeyw e

” vk price o o Buckaye pew (225 )
! iy (200

L4

TR0 WY Yy A Bt cuterming Rovds & coffie
-

A
— Choase {*and n' o

Maximize U > [ o

Sichjocr to T gl + pom

® I the price of Buckeve pens decreases:
— from 323 per cup 10 820 per Buckeve pen.
o The dudges constroim gavers oumard

Settrsdng! Do Corve

o The oprimal chalee of books and coffee whero the btwlger constrring

Iy dengent o the indifference comve

I Gl Comsovmption Bl of p=25 oo predi0

‘ Mg

n

e Demand

Your tidovidie! dewsond ciovve for Buckeve Pevs 15 frmed by voar

demcaad, or optimal chiowew, vf pees ot differemt marker praves

|

..\B&

A By

SoF WY
e RN
TP

0 mn A

5
Indicvdand Dentoud Caroe
ta far Bacteow Pous
'

o Consider the following optimization problem
— Wil sirderly concave preferences.

v = ey of pchonrer comaramer!

¢ revager of 16w covenmt comaumed

fiA ekt e of i o of arekaviey

j 2 ke price of 1 scoop of loe crevm
f moowe

(& « the urlity you abtam from comsmming

gohanies amd i fream

= Chaoxe v andc"to
Muoximize U=1" = ¢
Swljecito I=p v+ p .«

.

e The theory of consumer choice explains how you
choose geods & servicees 1o consume by analyzing

your budget and  preferences

® Lecture Topics on Optimal Choiee
laves

— Comparative Static Analysis

o Prce Chonges /
« Mrice Comuangaion & Demunid Carves !

Mcorre & Kvhenivion Efacer
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IIL.i Income and Substitution Effects

e Reconsider example | ol the optimization problem
Withs strictly convex preferences:

(] = number of coanomics texthooks consumed (* optimal)
¢ cups of coffew punchased ¢ * aprimal)

Ph market price of ised economties texrbooks ( $10)

b = marke price of cup of coffee (1 2 )

I wmeome | *120 )

{ = the unisty you cbtain from commmnig books & coffee

-
¥
- Choose b and ¢* 10

Maximize U= b"¢"

Subjectto I=p_¢c ' p b

o If the price of coffee increases:
— fram 33 per cup to 84 per cup,
o The budger constrams pivots fmward
o The optinia! chotkee of books and coffee where the
budger con v(r’mm is tangent 1o the indifference cunve

v
SRS
b*=6 - T
. j\-N
p, ~
~ c
c*=15

o |hc total effect of an increase (decrease) in the price of a
2ood leads to a lower (higher) quantity demanded and can
be divided up into the following eftects:

The substitniion gffect 1s the component of the 1otal effect thar
leads 1o a new combination of goods consumed hecause of
substitutton away from the higher priced good and substiturion
& fovor of the good watk a constanl price
o The Hhckaan substmnon effect vhows the quantity demanded wnd imcome
needed 1o kvep the oviginal utnliey consunt with e ciange in pricv
o e Slursky swhstrtution effect shows the yaartity demumited and income

newded 1o affoid the original foptimal) choke of consumption goods with
a change In price

— The income effect is the component of the roial effect thar due to
a loss in purchasing power (ar veal income)

e If'the pncc of‘ coffee increases:

e Reconsider the following optimization problem
Perfect complements
n = firs of Jifty paane Sutter conssmed (* optimal)
7 =jars of Welck's grape jelly comsumed (* opiimal)
Py = moekel price of Jifh (%3 |
P, = market price of Welch's (53 )
I = income (71680 )
U= v aatliny yow obuain feomr consitming pecamnt bty & folly

Choosewn'and }" ta
Maximize 7= MIN(Lm)
Subjectto 1= pyn=p /

e [he solution to the optimization problem m example |

= Tie oprimal chorce of books and coffee where the dudaer
constraint is tangent to the indifference curve

h*=6

¢¥=20
e If the price of coffec increases:
— from 83 per cup to S4 per cup,
o The buedger canstraint pivots inward
o The oprimal choice of books and coffee where the
burdger \"("’-)’I‘I’THHI 1y tangent to the indifference curve

» N QI TR B
-

‘ ‘ ¥

: ~
- y ~
3 s ~ ¢

et

' ' 0w

Tntul Effact

1528+« .5

® To graph the substitution and income effects,

consider a hypothetical budget constraint:

~ Hicksian substitution effect is shown by a
tangency to the old indifference curve at the new
price rafio

— Slutsky substitution effecr is shown by a line
through the old optimal consumption bundle at
the new price ratio

- Hicks and Slutsky are identical with an
infinitesimal (small) changes in price

e Ifthe price of coffee increases:

Aroow  Sobatiurton
et «eer

e Ifthe price of jelly increases:

,

<
N NN
.~

7 r
+ &
-

et
Tosel et = et
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[1Lii. Income and Engal Curves

® Reconsider the following oplimization problem
— Perfect substitntes (convex preferences):
! = pmbar of Anckeye penctl connaead * aprmal)
# nimher of Buckuye pens prrchaves' v * oprimal)
wairket prove of o Backeye pened! (220 )

= market price of o Bucheyy pen (125 )

frgemre (100 )

P

thve Letiliny yows adten from comantieg buoks & oafloe

— Choose " andn” to
Mayimize U™ [+n
Subjectio I= p.l “pun

® [fthe price of pencils increases:

o The theory of consumer choice explains how you
choose goods & scrvices to consume by analyzing

your budget and preferences.
e [ecture Topics on Optimal Choice
— laxes
— Comparative Static Analysis
o Price Changes
- Price Conspmpriont & Demamd Crrves
- Incomy & Snbstitwtion Effech

e lncome Changes
- Drcome Consimprion & Enpal Corveg

IV. APPLICATIONS

o Reconsider example | of the optimization problem
With strictly canvex preferences.

h = mamber of economics texthooks consumed (* optimai)
¢ = cwps of coffee prrchased (% apnmal)

i warket price of wsed economics textbooky (520)

P = market price of cup of coffev (45

I = tncome /51000 )

U the wrley you obtan from consuming books & voflee

-
. -
-~ Choose b and ' to
Maximize U= b ¢

Subjecrto I=p_c=p,b

e [f your income mcreases:
— from 81000 10 81 200.
o The budger constraint skifts outward
o The oprmal chowce of books and coffer where the

budger n‘uﬂ!f(ll‘ﬂll.'f iy dvsrgerl 1o the indifference cuve

e e g2 3
§
" % A/ v wiou Huwde of /= 1206

h*=30

tvwpwerr Buowiie o 1~ 100

o

¢*= 120
e The income consumption curve
~ illustrates the combipations of goods and
services that are demanded ai different levels of

income in the conswmption good space

® Alse income offer cnrve or income expansion parh

b / Income Comwmpion Carve
A it A0 S ¢ Cimagrion Sovedc o 1~ 1600
o B it St ix 1 - 300

. St St o /- 10
2 >
%1

" B W e

v

® The solution to the optimization problem in example

— The oprimal choice of books and coffee where the budger

constraint iy tangent 1 the indifference cuyve

6%=2

W

P

Sfrom S1000 1o $1600,

o [f your income increases:

i fs

100

o Lo dudget comstraint shafts ontward even more

bedger vw'sl'/mm is tangent o fie indifferance curw
’

o T oprimal ehatce of books .v}.‘ coffee where the

AR
e 18 % Tyl Connuwpeions Bundv @ T = 1600

a* =40 e \x‘...q

o ,:\‘bmm'

L
? L3 Hovde w 1~ o
! :
- . . ¢

e The Engal Curve

Hustrates the demand for ane goed ay income changes

bt ivu.idmipr.'cn consfan!

Pxrmwe € smwagtien v

. v

o

A

¢

Bwwe w1 = o
s Bl o £ = L3

p Fagal Cany

ol Nprdd

L

"

Swle o I~ X%
xﬂgq-l -
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® The theory of consumer choice explains how you
choose goods & services to consume by analyzing
vour budget and preferences,
® [ccture Topies.
-~ Axtoms
o Budger Constraint

Cprimal Choice
e Tores

o Comparanve Stanc Analyriy
— dpplicairons:
o LaborSupply

IV.i. Labor Supply

° ThCOfy of consumer choice can be appllcd ¢ Optimization problem notation (labor example)

— Strictly convex preferences

tO Undcrstalld hO“'. ll]dl\'lduals Supply [hCll' ! = mmber of leinwe rours I'np,'vmal)

i minber of labor lowies suppiied ¢* optimaed)
labOl' tO the labor mﬂl’kct 5 - consumption of food, Ahr.-'.'tr. are. ¥ optimal)

P = markst price of labor supplied (120 )

P, morket price of food, shelwer, ete. 771 )

" = pon=lnbor income § 1450 1

t = ting ntiliny yvour obtain fram comrumine & warking

Choose 1" and ¢" 1o
Maxinitze U= [*¢™
Subjectrop b +n p.c

e Graphing the optimization problem (budget): e Graphing the optimization problem (budget):
vift v = p ¢ where T = time endowment = h + | ¢ = 960201 such that . s
- Using consumpiion as the v axis, solve for ¢: ¢ o
e Tl " o " " r x
poe= J " - il " st b S > -
o= I pIT S dlipan - ipspd! s e
Plugging in T-24, p ~1, p,~20 and n~480: )
o= (200024 + (10480 2001 L S ey AT ST
= bAac-201 TR - wers N (W
° Gmphing the oplimiza[ion problem (utility): ® [he solution to the optimization problem

U =f%e™ The oprimal choice of books and coffee where.
A 2 > . o [N budger constring i tangent to the tndiffervmce cuirve
Using consumption as the v-axis, solve for ¢ o Theslopes ave {""'}/"F‘W MRS = wiage)

¢ = UM 12 :

P S bt
% ¢ T x *%
. 0'=320,99
- —— L= _‘._. fetansrw havirn 11y
A “ . A e work heary (A
r=12
!
e The individual labor supply curve is equivalentto @ The solution to the optimization problem
the mdividual demand curve. The oprimal choice of conyumption and labor supplicd

accurs where the budeet constraint is tangent to the

—1 'y . ¢ . g "o 10 " » (R )
The labor supply curve is formed by your optimal indlifiazence ""'r

choices of labor supplied at different market prices
fwages), holding vour demand and market prices for

-~ 1
5 A
consumption goods constant =T ¥
— The market labor supply is the sum of individual Wy 17=320.99
labor supply curves
— Ieissere hours (1)
' T
. ¢ ’ . scard hours (h)
!' —- l 2
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o I wages mcrease from $20 per hour to $30 per hour,
the budget constraint pivots outward

.
oY =900 === T Tiivce ot )y = )

- Sl o g - X0

— detenare hosra 1l

a ool w

[*=10

o  Your indivicual demond and supply ctrves are formed by your optimal
cloice consumption and leisure howrs ot difforant market prices

work hovrs ()

~
e P Ot Coamnnyukur Bamfle of y =0

e 'S"!.ur.:-w&m atp =

a %vd L ompimipigon Suude af g =20
- .
w|l ¥ 0§ & 1T
{riaure hours 1)
» . - surk hows ()
"
‘.: [ B '”TEZTM"MM' Curve for Letuwe Hours
R o udSugly Clirve of Work Hours (Labori
' R
s e m Ty fetaure honrs ¢l

. 3 i o e

T . e wark koora th)
® The total effect of an increase in the wage on leisure
demanded (or Tabor supplicd) ¢an be divided up into the
following effects:

The swbsritition effect is the subsritntion away from onove

expensive) leisure in favor of thigher retrns to) working with

AN IRCTease in Wages

o Tive Hickstam suhsstnston affect shows the letrure demanded for labor

It ime? tncomme megeled 10 Aeup thy arfgimal aiility comvian otk o
rWage

clang
o Tire Sinsky sututinetion gffect shows the lewsune demandad for labor
supplted) swod Income needed 8 affudd the oviginal toptimall chotee of
leisure and consump ton gocds Wit o change 1n wages
— The mcame effect is the increase in nominal income with an
IRCrease 1n wigea

o [f the wagg increases:

e [t wages increase from $20 per hour to $40 per hour,
the budget constraint pivots outward

¥ = 1080—r—me R Orstind Coumgeiner Bandic w =0
e wop o
X ~ A dd e Sy of g =2
- leisnire hanes ()
T
w W B- e 9 o & wark howrs (h)
1*~8

o Yoy tndividnal demand and supply corves are formed by vour optimal
chaice consumprion and leisure owrs ot different marker prices

wy o, .
|- g
“ Jutictdnal Demand Crrve
" Jor Letiure Hours

"

Iwdsirw bavers (1)

-4 N i

peividal Supply Coarve
af Work Houwes (Labori

work hacors (hy

e To graph the substitution and income effects,

consider a hypothetical budget constraint:

— Hicksian substimtion effect is shown by a
tangencey to the old indifference crrve at
the new wage rate

- Stutsky substitution effect is shown by a line
through the dld optimal consumption bundle at
the new wage rates
Hicks and Stutsky are identical with an
infinitesimal (small) changes in wages

@ |f the wage increases:

- (1) from SO to -S40 ar (i) from 8§40 to $50 +
\

ad@rangn v !

Mo et

e [he theory of consumer cholee explains how you
choose goods & services to consume by analyzing

vour budget and preferences.

® [ ecture Topies:
— Axioms
o Badger Constraint
o Proferences
~ Optimal Choice
o [oxes
o Comparanive Static Analysiy
Applicarions:
o Labor Supph

o Iwrvrtempnarnd Consimgnion
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[V.ii. Intertemporal Consumption

o Intertemporal choice analyzes your
consumption choices over time subject to your
intermporal budgel constraint, i.¢.

Your consumption this period and next period
o Same as the optimal choice of textbooks and coffec
® But now the y-axis might show texrhooks
prrchased this year and the yeaxis might
show texthooks purchased next year
— Your housing consumption this decade
and next decade
o Future value of the mtertemporal budget constraint:
Given. I=pu,+p.c;
I=p i+ pod;

=prpes fp i po )

— Lot P, = 157 or et survenst rate . paid et poriod

pr=1 ar adennlize et v fodf price n 5§
sl +rje,+ 1, = (1+ef I+ {111
sfisrfe;= o =fl=rfli+ I

e Optimization problem notation (imursemporad exampie)
- \'(r‘n‘n"\- a'ul.'l'o'.l'Ill‘d'/c.‘rrm'-."

¢ amoun! someumed this period ¢ * aptimmal)

= mamwent consiamesd et paviod | * aphimal)
F) = prico thtr portad
» price next period
' mrkes intereat v ( F%)
!, = incaume (endavonans) thix paviad (550 (N0
l_. smcume (endowrment) ment precand £ 30,0000
¢ = rhe weriliny obpinosd, froms Comsmming

thix pevaodd and wax? period
— Choosec,"&c¢," 10
Maximize U= (¢ " (e "
Subjectiop, ¢, +p, k=1

o Graphing the optimization problem (budget):
- Plugeing in r=0, 1, =50,000, and 1,=50.000:
= $O.000 +41 030,000 - ;]

c.=J00.000-¢, sy that ¢ ¢
U eamm

Pl ]

‘s o)

R =

0
29~ e enidpu wins

g2 o a2 (P

o Graphing the optimization problem (utility):
- U ={c, )ye{e,
— Using housing next year as the v-axts, solve for b.!

== 62 c, sl s foo U=300U =30 (/=60
¢ B T & 1
20 B >+ B *d br |
& b U C RN (S S P ¥
2 B U R )
) % 31 v 9 0 2
-4 T WL & &
£l 2 20 M 4 L4 ES)
o 0 16 0 ¥ 10 %
o~
10

R DSOS O™ -
€

e The intertemporal budget constraint

— Shows the value of consumption this period plus the
value of consumption next period is less than or equal
to value of your interiemporal income: p ¢+ p.c, <]

o Intertemporal income is value of wmcome
endawnicn! this period plus the value of
rour incame endowment next pertod
I=pdip.d.

o [he barremporal budget comstraint omn wetrien in

= furre vlise normetoir

Presewt vaine eedafon

e Present value of the mtertemporal budget constraint:
Given: I=pgtpacs
I=p, divp L,
=papessfpdiapd ]
Let:p, =1

ar sarwatise chrrmt period aefer 1o 81

P2 A1) o dtscans fanaw By 1 st rav s

sfife+ [l =nf e, <1 L+ Flal+n) 1,

= e liilen) e L[l an}d,

o Interpreting the intertemporal budget constraint:
- Gven: o v flidtryfei= 1+ [1Esn]i.n)
[=rjc; + c; =f{1+r] I+ 1 Fn

26y =1 #11+nifl, ~¢;}

— Next period consumption = next period income
phus the net return to s period 's savingy
(O income minus consumplion)

® The slope of the intertemporal budget constramt 1s
the (negative) net interest rate

Given. b, .= 100,000-1 b

Witent the tnterest rate s 2ero, ircosts one sni! housing this
period to ohtain oue additional unit of howsing nexs period

[

b 1 shew o (Lapite )

ne n ol

The slope of the intertemporal indifference curve is
the marginal rate of time preference (MRTP)
- MRS is slope of atemporal indifference curve

— The willingness to give up one houstg unit thes year to
obrain addirional housing unirs next vear
o MRTP = | tnenrral preferences)
o MRTP = | tpreteronces for funre havsing)
o MRTP < I (proferences for curvem housing)
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e Graphing the optimization problem (con 7). e The solution to the optimization problem occurs where:
— Combining utihity and mtertemporal budget to obramn The indifference cove is tangent to budge! constraint
the oprimial choices of housing this vear and housing — The slopes are eqnal ( MRTS =-(14r) )

next year

Ce

: b ] - \:

: ~ . A b Updiveg Comappeiw Ruvde
. - w W o i

3 ° - Li=50.000

‘:\ s - - - ——————

¢ b A

w L} ]
twe  lwew ) TR T

e 0% = UKD

e The individual ntertemporal demand curve is formed @ 1T the mierest rale increases:

by your optumal choices of housing this year at = from 0 percent o 25 percent,

Y - ' The hudeer comxiraint pivary clockwise arvovind the endovamant pom
different market prices (interest rates), holding your 2. ARSI Lot : nd the on " poms
demand for housing next period constant . s\

Cs ) et e
PR TR, T - A \
) N\
. N [ s
i v U=50.000
Lo (€9 = A

fe )* = 50000
‘

o [f the nterest rate mereases: e Individual intertemporal demand curves:
p 0 X = Formed by vouir iniertemporal demand, or tatertemporal opeimal
. e aroent
from U percent io 35 percent, clioree, of hovasmg this year i difforent marke! mierey) rates
o The budeet constramt prvots clochwise around the endowment poim y Eonrovestoussmsioesaecd
sy 1. qdl“'(%mvéw Bovdic wtr - 02)
ik ; w2 .éskmm%:sw.é.'.\ﬁx Mo st £ = 035
e = .
A Rl v B21 y e T Dt 7 = W
- Opshol (-wuww &y AL
the,, 0= 88250, .., e, T pranyutin Bundle of r = 025 = =g e = " = ¢
- ¥ Consmypwion Bowdle of r < GOV o ot
F—
N 4 i
\;.'-. P iy tmival Jnserranpora! Dessand Curve
e sevee Yo Comsumyresan This Period
el B B - 7
i )= 45,797

e pein

OTHER ACKNOWLEDGEMENTS

The Closing 1 believe that it would inappropriate for me to credit anything that I have attained to my family, friends
or personal investments in education, professional training or associations. The credit should go to God. In the Old
Testament of the Bible, Job (7;17) once asks God, ‘What is man that you should set your heart upon him?’ If you are
also seeking the answer to this question, simply know that “God created man in his own image” (Genesis 1:27).
Based on this fact alone, you should have the will to persevere and “Let patience have her perfect work.” (James 1:4).

For, I pray that the glory of God manifests itself throughout his kingdom in a manner that achieves his good and
perfect will.
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