Problem Set #2 (Solutions)
14.41 Public Economics

DUE: October 1, 2010
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Question L (continued)

© Fedenl Matching Gieant

1. Under +his grant, Maines effective price per ait of E s

7. We expect education qmlhb pmvzdeoi fo lnccease  under Hhis
proposal, H\m@h both an  Jncome eeck and a substiution effect.

The lower effeckve price makes education Felaﬂve(ﬁ cheaper,

(‘esu\ﬁw\j in more education PFOV{O(QJ H‘\(‘oug,/\ the subshtufion effect.
The federal 8rcm+ makes Maine wea(#\ier) ond  since  educackion

s o normal 3000‘ here  more education s vaxa(eol -me@la the

Wncome e«q‘ﬂé ct.
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Question 1 (cordinved )
@ . (cmﬁl\ue&)

Maine and 4he Federal ﬁovcmmev\’r SPH' the bill B Hhe costol E*
o every #(1rp)  spent, Maine pays $1  and the: {aderal govt pays ﬁp

ﬂnus) Maine. pays ﬁle:gj: " =
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fpesoulces  on

ond the {oderl 30\)4’ f)ags F"fffj = FPEE%

5. Mai(\é_ shill SPQ{IGlS (l~o\>\l\] of s own

E  hence
the 3mvﬁr does ot crowd out  slate s ,oeadmj_ Note thadt

Halg |5) aga?/\, an (}t(‘ﬁpo.& o@ IGS Pre@creﬂceS) a-no( /)o‘iL &
3eneﬁal PomdL.

@ Fedecal Block Grant of size B = F(l-o\)\/\l) from pa\r+ ® above.
1' %\ock Sranvks Qare S?MP‘S an M‘GASIOV\ a‘(\ cas\ﬂ, cm& O(O (l0+
distoct prices. So Mane g faces the same price pe 05 I @.

2. Because block 3mn+5 onl\j wmecease  wealth  bud do not distoct

prices, Poomecf? educodion Wil fise O“B ‘r\l\(‘ou\j\r\ an incoie
efflect.
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New wealth = W+B = (+pa-J
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Ques%‘on 1 Coninued )
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5 Now we Compare E* Gom & and E* QDM@;
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E” = E < L+ F("OO) <« income effect Siace o € (o, i))
only
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effects

@ Federal Conditional Block Grant of size Be pl-OW, fom ®
1 Maies umffj MoK PPG‘a(en/\ under the condifiondl 3mn{- is Hhe same as

the unconditional 8(‘(1/14-} @XceP7L now there is  an adddional constraict

E= ‘s; which  says all  gradf fuds  must be spent  on E.

If the  solubion EY 4o the uaniHo«\al \7Mﬂ+ satislec E* 2%) we.
[

can  Ignore this consh‘odfﬁ} and  the resuH%Aﬂ solubion s the sawme

as i ©. Buk f E* < %, then e  constraint loi‘vwls) and all

grank Meney s spert on B E ad ol stale  cesources W oare

§f’£¥ﬁ' on G
s P what parameler  values s E* e(% 7
E* = % <> E?* [H{:(\-o‘)] E [3<"?31N = F,E"
> | apl-8) > B
& I = of

So Pmu\sfon of aducation under a canditional 3ran+ i« e same as
onder  Hhe W\conafiﬁonal 3ran+ i 1=up, £ 1<4p, {he provision

of educafion under 4dhe conditonal jrom‘r s lacper han under the
uncondFional 3mvd~.



Question 1 (conbioued)
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3. Per +he discussion in d1.
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W iz dﬁ)ézé units Prov}ded) as in ©

Wf 01<dp, é": —P%’ s unifs ?m\/.‘deoll and

£X > Y

U  Consider the case where 1= 48, so the theoretical
predicfion s Hhat e same amount of educohion will be
pradidw‘ 0s n [w\r*’ .

The p(ﬂm‘oef eflect” s an empa‘rical cbservation thet diredled
(Y\Oﬂej (eq. @ conditional 3rat/lﬂ sticks o s ‘&irﬁe‘F)“le/\ tealized
coowd-ot less than pred(ded‘ In this case E*> E*

even 13 df.



Question 1 Ceondinued)

@ . The N\a‘rdv'b&mﬂ in Bfe(ds the l/\?ﬁheé“f' provision of education
£ - Cl;,ng*_ This s c(ear(fj Bisger than Hhe amowd of education
supplied  under the uncondifional  bleck  grant (%= ( +pl-0)E> )

oc  under the conditional block ﬁmr& ( E¥= B* o b _‘S_ - pleadW
’ 3 Pe
The intuition here is Jhat 4he Matching Girant - pe? )

encourages 4 largec sapplﬂ of  educobion ol %muﬂ‘\ a wealth

@e@(\ec*) as well  as bﬂ a Price efloc 4 (d}s(-orﬁ‘nﬁ Jown MaméS
effechive frice of educaﬁon),

The unconditional block. goat in ©  gwes Maine dhe k*.jkes{
qu(JrE), You could  check  this L’j P\%zf\ﬁ allocadions inde the
slates lﬂ:\lf“(ﬂ Lunckion  and se@.‘(ﬁ whidh s L;‘ﬁg)es{ Lot Hhece
s an easier wag, We kaow from  moaximization quorﬂ

thot adalmj addifion  constraints  fo a maximizadion problem
can onlj lead +o lower maximum values of Fhe objechive fuackion.
For granks of the same dollac value  (all  {hacee gtants abave
Smﬁ?@ His) he grant with  the Lowest  constraints will gl
Maine  the h{f)hesjr ukility. Heace, e unconditional block grant

s <\~\(\e best 1@(‘ Malne \Cro!v\ an  overall We‘pa(‘e 'Ddspec-ﬁve,



Question 2

1. Pure public goods must be ol non-rival and non- excludable.  4s long as

citizens are fee b walk on all ParHIS in Wi'\eredalr) then cleam‘nj weeds is
non - i I ¥ 0
excluddble.  As loyg as ‘oo\ﬂn wnﬁes{voﬂ s net a problen, it is also non-cival.

2 @ The eorl  Solves The pleb  solees
Max (1, = doa(Xe) + 2Log (Ac+Ap)
Xeh © 9 S Max (o = fog(Xp) + doq(Agi A
o XA ers Xo, Ao PO g (AptAe)

St. XP+ AP <o

- - ®
We will have Ae=Ap because e eard is richer than dne P!ek) (an
ncome  offect) andt e because 4he earl has a (arger MRS) commj
frocn  the larger coellicient on Hhe Ioﬂ(A€+ Ae)  term.
@ We.  kacw  hat budﬁe:(' constraints il bind in the SOIuFon, SO

Xet Ae = 15 and Xot+ Ap = (O
T’hﬂﬂinﬁ ido  dhe dojective  Lhackon ﬁives

eac
— pleb
MAaX - = |
fe Ue, J%(\b Ae) 4 2%<A5+Ap3 f:‘:‘ Uf): jcg ('O'AP) *ﬂi’j(Aﬂ’Ap)
- -—(—~ -+ ,___Z—-a - \ \ )
FoC =7 5-Ae  Acthp C RC > " oA | Aehe O

Twis gives  0s twe QqM‘HOV\S in two  unkaowias. We solve to dind e

colufion  to ke So  the plel«a doesnt ij any
Weed clearing, while the earl @mvides
10 anits.
Socla\
Sucplus=

ur - ,003(15—10) ' 2,&3(10) = fn(500) = 6.2\}
* 1 1082
u; - z?oj(lO"O)* l’og(w) = fa (100) = Y6l

© This s like the  mansion  owner (discut&éeol in lectur e) who P‘OWS the
Oﬁ'/\ the shack —dweller Shar?i\ﬁ the drive does not contribute.

Resul{’i(\\ﬂ wh l;ﬁf?s:

drive  even th



Question 2 (continued)

Moy ,, Log(15-AlzY + 2 foq (R)
26T b ochooses A b sher A otles 0
@ The geverament  Chooses selve + J?j (lo-Af2) + 1103(/\) ,
Foc=> -5 2 -z 1 _ o
—_—— + + - -
15'A/Z A ‘0"’% P\
__g____ l + l = O d A
.—.7>> A = 36-A 20 -A o Some (‘earranﬂmj
= (00 ~200A + 5A" =0
= Ac {13635, 26,323 > [A* = ‘3675’{

/(s
this value gives both citizeng - (ac}uaug 5 undefned) M{—ili{y

Utities heve ace U = Jog(15-5) + 2tog(a") 2 7.33 } Social Surpluse
(/l;: = ﬂog('of Ag) 4 joﬂ(Ax) o 3 3% 1i1.10

The eacl\s M{IH:j incceased Fom .11 — 133, the p\eb\s (,d-i(.‘{-j wenk down
fom Wbl — 377 Dut wesmgimw Jotal  sucplug increased from 10322111,

U 2%% [S- A
) MRS, = "'a"i' We = 7f—= 2_(___31_)_ ~ 1.19
X A* - MRS, + MPSP > 1
A h ’
U ' - = y
MKSP= 3;‘2— aa%((! = %’ = —'A‘;Z—’ v 0.23 ‘ the price
Fa‘h‘o hm

The sums of the individuals’ MRS glo ot aqw\ the price raic

hece  because he Ob?(ﬁj of eacls +hne pm‘rend H\eﬂ ale P\ebs
adds o constraint b the 3ovemmen+is maximization problém) kezp?nj
the ﬁev-emme/ﬁ from  dlotaining  the langest possible  amount of
scial Surpius, The  solubion Nere is Hhe best the SQH can do
under his  constraint,



QueSJﬁOv’\ 2 (con-HnuecO

3© The gowrament chooses Ae and Ap To maimize
\ 3

MUy A+ 2bglond . ARk
e,hp *,Q%(‘O‘A(ﬁ'f /effj (AHAP} TA ] 3
)0 A{) Ag*AP '0
7 Al 210 Az-5{ 0 Toldd A= AuAp - ds
amount eacl ’CQWWP‘@‘O
3&«, toxed 3e‘r5 taxed
5 ¢ P ndividuals' MRS equa‘s
MR, - % : %E_ : % dhe price. catio o 1,

secial sarplus 2

= (5 -Re) s 240g(a7) = Rog(5)+ 24eq(i) = 03 %
.35
= 432

X

blf = lo\ﬂ(lo»Aé‘) #,(c:j(A*) = ﬂ%(s)J' ,&3((5\

4. The H\Sl\ X shoul ch ()m%d& Ay =10 unifs of! weed. cl eo\p](\ﬂ

and the [ow cdﬂ provides A =5. The FoCs of the individuals
momazodion Prob\ems are the some as i pact @2, So the
eorl  will  wat o e M 3‘(\ CIB and he Plelo will wond
o e n Low cHy, Neither wishes the two would switch.

Maore over, since ME&S, %Q_‘,Z_AQ {  and Mmes, = o-A _
) N A

(\erH/\e( Nsshes lms CAj \NOU&Ol prowole a O{QQFCA‘(‘ e\)e‘ (}C me;w(
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@ Answered above in @



Queshion 2

AN
1 T8 = = = -
. @ TS D"CST)(,’LO% - D°C3Tx,zoo 2 75 -158%8 = 13

The Hme- serves estmator restricts attention 4o the treadmed group (x),
compacing owerage  Doclors before (2002) and afder (2006) Bill 4 came
wnto force n 2003 .

@ The kej iolenk%mj o\ssumpﬁor\ is Ahat no other Lictoe influenced the
A in Docs in TX  other than Bl 4 over the 2002 ~2006 PC“'\OG‘-
Te, MADocg =0 odbseat Rill Y.

€) Generd economic {luctuations affect  Hhe rates ot which new physicians
are odded to the p‘hﬂg“dm\ pool. Geod economic Hmes over Hads per?oo\
may have lead o k:m‘@ & moce docs in TX, and also help existing

doctors o pay the costs of lrh;ﬂa%‘ﬂj malpractice  lawiuits | withoud

3024/\5 ouk of business.
1. ® ¢és= Docs - Docs = |15 -130 = -5
' X, 2000 Neij\(\‘oors') 2006
The cross-sectional estimator compaces Doc levels between +he

Freatment group (M) and the  condrol group (ne?g\alaa(‘s) oftec the Bill
5 W Cp(\ec‘(*.

® The k%j Ede/rﬁ%mﬁ asswvlp%‘on s that thete ace no sﬂskmd{c

(;\I(‘(e_ru\ces between these w0 3rouf>$ eside fFom  Bill 4.

& 10 (\eijhbor?/‘lﬁ stotes had dillerent Malfmdfce laws from TX . (oé‘ﬁc :’;;m

His could cause diferences in the # of doctors os well.

G A
3. @ BD = (BOCSTX,ZOObv— BOC’STX,'ZOOZ) - <b°°SNc63Woo\‘S, 21006 ‘bOC'SNQIﬁ\r\bo(‘S’ZOOZ)

= (I15-158) - (1%0-159) = 26
The diflecence - in- difference estimator may be considered either
Othe TS eshimator with explict control or time effects bias, o
@ the CS estimator with expifc«‘f Covtrol  for pre—quﬁ\nj Adfferences
between e treatment and control groups.



Question 3 (contued )

) Va\;dhtxj of the DD estimator hinﬁes on dhe “Pacalie) Trend

Assamption” Tk &, gbsent Bill U, BPoesry = ADoCSuggn

© Suppose 449 f\eﬂcx’te economic Lluctuabions df¥erentia ((j afle cledl
X and Hs 069\/\‘00(‘5. This woald violate the Paraliel Trend A.SSUWZ()‘HOG-

@ Re consteuct +he DD estimateor USff\ﬁ pern‘ods 493 and 2002 .
These were  both years whea befoce B Y was enacted.

Tus s o Qdsilrobion test of the Pacallel Trend Assumpion.

/\ j
Fsificakion = (béﬁfw,zm - Do“w,‘fm) B <D°C5«e5moofs,zooz bacsNe‘;?\n\vors)MQ5)

- (53— 52 )- (i89-16) =15 #F O

The Moﬂr\?{uo(& of the lsiCeation test (not=0)
indicates Hhat the Qarallel Trend Assumpﬁon s invalbd .




Question 4 « .3,

1 Household v Max Ui(x) = % X-X* Foc = X! = Y, > Xg = S/
" Xe =%
T

2.@ %= v X<%a > Hy voles for %2 - X4
Hiy voles for Sh =Xy
. votes foc 32 [U(3R) < U, (5h)]
X=S/2_ VS, X=q/2 = 5-/2 is selected l°j swmilac ardumcv\{

%> ophion X-= 32 beats any other option.
0)) Reﬁardlcss of the initial veting pair, option X- Sh, will ul-kw\adelﬂ be
selected | and it will COnSTS'FenH:S Keep wtnninj from then on.

2@ Cycling (lack of 4ransifivity) = no stable outcome.
X=3 vs. X=b = op‘ﬁo«\ b selected
Ye6 VS. X=8 =5 option ¥ selected
X=% VS. X=3 == a‘oh‘on 3 selected
® In () preferences were s?Qale—Peakeo( (preference restrickion).
Here, HHe does aof have single ~peaked preferences.

4 Selectmans Prefecence Sequence
= 24 -
(M) X=6vs. X=% > % wins ... 30 1o roundl 22)

OPHon X=3
(2) X=8vs.X=3 D =3 is selected
Option X=6 () X=3 ¥, X=3 =P Zwias .. gete roand 2
@) X=3Vs. X=6 P § =0 is selected-
OP'\'\‘Of\ X=8 () X=3vs.X=6 #6 wing ... da-lorow\dz‘)

(D) X=6 V5. X=8 P X=3 is Selected.
So, by app mpﬁ"d‘dﬂ d\oosi“j the taitial pairwis: e\ecl-ian,-l-hc outcome is diclated.

5. Provided dhe (many) assumghions of the Tiebowt frumework are satistied,
Jnen each household Will eveatually setle into a homegeaeous bun of

like-minded residents (Sor-\it\fj\) such that each households o phima)
e 15 ok (kg b e ™)
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