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o LML, COLSHBKRRIIFETY ... IDO—WHBIZTE. EDELSIC
Mss) =T AIEEVWTLLSD?

o FLWAZ EIC, BT ILY A IDBKETVGEE., 1EERFYHIERDHIC
HES EWSIREIIRERICRVLDIELICED 9,

o AZHH>T TBLVIAELL 9 5ME. BEHKETSE (asymptotic
statistics) IC& > TERILINE T, CHUI N > ELIZEETDME
RICEITS [ DRHZEXET,



EEGRHROBIE

o KE®DER] (Law of Large Numbers, LLN) (&, N BRIV EE. [
ISIEBICHEVERT pu A< B2 ZeZRLET,

o FULMEPREIE (Central Limit Theorem, CLT) &, N AARZFLE F.,
0 ODFHBISHELUNICTY u. 98 0?/N OERBHICKS %R
LZXT,

o EHEIRTEIE (Continuous Mapping Theorem, CMT) &, N H'KEF
W&, [ OEGRRAK. FIZIE g(i) B g(p) ISIE<HKBZcZzxmlL
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FERINR

o BERMICIX. FEEREH Xy b x ICHERINVEK (converge in
probability) 3 &id. N BPAZTVEEFIC Xy D' x IC TRV FER
BUIEIFLICHBZCCZEKLED,

o EARRBIICIE. TARTD >0 ICRHLTIUTHEDIZDEE, Xy & x
ICRERINKR T DLWV Xy =, x £old plimXy =x ERELEFT !

P(|Xy—x| >€)—0

o BB x IHLT Xy —px THBELE. Xy I x I LT—3Kit
(consistent) B*HBLWWE T,

x IFEHTIN. EROERTHEEEZH X ADILR (Xy — X)
EO5CCHHHFT,



FERINR (i)

o BABEE DL E[(Xy—x)Y -0 BB Xy —px TBHBo

o ifBA CGEEIIMEATIIHDEHEA) !
REAFHEDERLD :

E[(Xn —x)?] =P(|1 Xy — x| > €)E[(Xn — x)?|| Xy — x| > €]+
P(|Xn — x| < €)E[(Xn — x)*||Xn — x| < €]
>P(| Xy — x| > €)e?+0

ChidrzEmkLET !
P(| Xy —x| > &) < E[(Xn —x)?]/e2 (FTES T 7DRER)

L7h>Te E[(Xn—x)?] =0 B5IE P(| Xy —x| >€) =0 &b
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KE DL
(] j(&a)ifﬂljo Yl,---, YN 75“ Var(Y;) = 62 < o @ﬁj‘i‘ﬁh‘Bﬁl‘Zﬁ—
(iid) ICHBThTWdEelLFEd, COLE:
. 1V
HN:NZYi—h’N:E[Yi]
i=1
e EETERRX :HUTINYAIDBKREILARBICONT, EXFHIZE
VWERTREYISELS HED FT,

o iR : BIET E[in] =p B&U Var(iy) =0%/N THZZZ2RZF
L/T:O
LichtoT:

Var(iiw) = E[(Rn — 1)?] = 62/N =0

WRIC. LD TBABER] ICED iy —pp EBDFET,
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Zi~U(0,1) DEZED LY, Z DHHEFH. N=1

28

md
matrix sims=J(5000,1,.)
foreach N in[ff]10 100 1000 ¢
/5000 {
clear
set obs "N' IS
gen X = runiform() B
P Z
matrix sims[3",1]=r(mean) a
)
)
clear |
svmat sims
summ sims
local mean = r({mean)
hist sims, xlabel(0(0.2)1) xline('mean')
graph export sims'N'_2.png, replace
¥
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Zi~U(0,1) DEZED LY, Z DHHEFH. N=10

<
8 matrix sims=J( o1,.)
29 foreach N in 1 100 1000 {
30 forval 3=1/5000 { .
31 qui {
32 clear
33 set obs "N' =
34 gen X = runiform() &
35 summ X 5
36 matrix sims["3",1]=r(mean) (&) ey I
37 )
39 clear
20 svmat sims
a1 summ sims
a2 local mean = r(mean) =l
a3 hist sims, xlabel(0(0.2)1) xline('mean’)
a8 graph export sims'N'_2.png, replace
a5 ¥
S = T T T
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Zi~U(0,1) DEZFD LY, Z DHHEFE. N=100

& |
28
29 000 ¢
30 forval 3=1/5000 1 o
31 qui € =4
32 clear
33 set obs N' B
e gen X = runiform() £
35 Summ X 2
36 matrix sims['3',1]=r (mean) a
37
38 b
35 clear
20 svmat sims 7
a1 summ sims
22 local mean = r(mean)
a3 nist sims, xlabel(0(0.2)1} xline("
22 graph export sims'N'_2.png, replace
a5
s T T T
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matrix sims=J(5000,1
foreach N in 1 10 100
forval j=1/5000 {

qui {

clear

set obs “N'

gen X

= runiform()

summ X

matrix sims[

clear

svmat sims
summ sims
local mean =

hist sims, xlabel({0(0.2)1)

graph export

,1]=r (mean)

r {mean)

sims’N'_2.png, replace

xline( mean’)

Density
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o I alL—oavIilHEWVT. N BRI ARBICONT 4 ORHEHIE
HABISEIVWTWB I ICKRIW =D LnFEFt A

o 9%AUNE (convergence in distribution) ¥ WSHLRIE. HB39HH
BORHISEIK CLDEKEERLLIEBDTT,

o ER ! Xy DEBEHMEAK (CDF) H\ EHEEREH X ORRS
HEBCERTIRT B LE. Teb5 !

Fxy(x) = Fx(x) (§RTD x IZ¥LT)

BREDIIDEE. Xy & X IZAHBIERT DLW Xy —g X £lE
Xy=X &&RiEBLZFT,
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o FUDVEIREIE (CLT) (3. KIEBEXRICEWVWTIEEAFGHELIEVICIER D
BRES VWS ZeZzERILLI=HDTT,

o IR VYy,..., Yy BT u=E[Y]. DB Var(Y;) = 02 < o DRFH
SHME— (id) ICHHSNTVWBLLET., COLE, BATY
D=Ly Y BUTFEH#LLET

VN(ft — ) =4 N(0,06°)

°o EETEZRIE. COFBIIRDELSHBILEEHLTWET :
0 TDHFH V, KDL S5hPH GEERDHTHLW) THo
ThH.
Q@ THICAZIAYUTILOEREEEY =Y,V OB GELL
BIC) ERDHBICHEDET !
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f=LY,Xi 9% vs. N(E[Q], Var(fL)) : X; ~U(0,1)s N=1

L5

hist sims, normal xtitle("Sample mean")
graph export sims'N'.png, replace
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Sample mean
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RIMEREED TS X b

f=LY,Xi ®9 vs. N(E[Q], Var(f1)) : X; ~U(0,1)s N=2

6 clear all
7 set seed 42

8 set more off

] set matsize 5000

1o

1 matrix sims=J(5000,1,.)

12 foreach N in 1[2|5 10 ¢

13 forval 3=1/5000 {

14 qui {

15 clear

16 set obs "N

17 gen X = runiform()

18 summ X

18 matrix sims['3',1]=r (mean)
20 ¥

21 ¥

22 clear

23 svmat sims

24 hist sims, normal xtitle("Sample mean")
25 graph export sims'N'.png, replace
26 ¥
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= 5 OB vs. N(E[R], Var(R)) X, ~ U(0,1)s N

clear all
set seed 42

set more off

set matsize 5000

matrix sims=J (50
foreach N in 1 2

set obs "N
gen X = runiform(
summ X

matrix sims['3',1]=r (mean

clear

svmat sims

hist sims, normal xtitle("
graph export sims'N'.png,

Sample mean”)
replace
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fi =LY X; D56 vs. N(E[fi], Var(f1)) : X; ~U(0,1)« N=10

<4
6  clear all
7 set seed 42
2 set moze off
9 set matsize 5000
10 1
11 matzix sims=J(5000,1,.)
12 [Hforeach N in 1 2 5[10]¢
13 forval 3=1/500 2z
14 qui { a
15 clear R
L& set obs 'N' 1
17 gen X = runiform()
L2 sum X
13 matrix sims['3',1]=T (mean)
20
21 ¥ i
22 clear -
23 Svmat sims
24 hist sims, normal xtitle("Sample mean”)
25 graph export sims'N'.png, Teplace
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https://www.youtube.com/watch?v=EvHiee7gs9Y
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o CNETORHRIZ. ZEEDBRBICHBEARICIRINE T,

o RT ML Xy €RFIZDOVT, BRADHERINRTILEF Xy —p x
cVLWWE9,

o LLN : 1§ u. BREDEEIED iid NI R Yy,.. YNy DEXFY
ﬁN ICDWT. I‘AI'N —>p Mo

o RT P Xy € R IZDWT Fx(x) = Fx(x) BRDIID L &,
Xn =g X ELWET,

o CLT : g pu. BRABSE X 215D iid RT ML Yq,.. Yy OIERFE
¥y lic2WTe VN(fLy — 1) =4 N(0,X)o
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EHEREE

o R LT, FEXRTHYDOEEK (F: ¢t HEHEIX o & o DEHKTT) I
BIxzHF OB FT,

o EHEIRTEIE (Continuous Mapping Theorem, CMT) (&, FEERIY
RPDHINR T DERLZHOEFREFBUCOVWTHITINEFT,

o TR ! g(-) ZERBEABELFT,
:E) l/ XN _>P X 7&:6‘;‘\ g(XN) _>P g(X)o
HL Xy —a X AN DY N g(XN) —d g(X)o

BEER | Xy —p X BSIE g(Xn) —p g(X)s Xn = X BB
g(Xn) —a 8(X)o
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MR ERDUNR

o CMT OFRARICAME LT, MEI#MDOmMERINKRZRI C
£,

0 62=1¥N (V-2 % vV, DIEFEHRLLET,

o 3R : Yy,..., Yy Diid THD Var(Y?) BERTHNIL.
62 —>p 62 = Var(Y,')o

o EfER :
ZERDEIE 62=LXN, Y2 -p2 tEBITET
BIE LN &0 XN, Y2 =, E[YPo
B2 ILLN &D. A —,u=E[Y]o &2TCMT &b
% —, E[Yi]%
Lth‘o’C\ BU CMT ZHW3 k.
NEMLY? — % =, E[Y?] - E[YI? = 0%

EHTE
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ALY F—DEE

o AILYEX—DFEI (Slutsky’s lemma) (3. CMT DIEFEICERLES
Br—2ZzF¥eHEHDTY,

EB c ISRHLT Xy opc THD. Yy g Y ELET, COLE:

Xn+Yy—agct+Y

XNYN —d cY

HL C#O oI, YN/XN —d Y/C

NY MUEORRZERICOVTHRAKRDBERDIEDILEET,
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E’\JETEEH@E
Yi~N(u,0%) DL E. BERSR Ho: u=po DTT ¢t HFE
P= i N, 1) YhBCLERE LK,

L2 Te Vi~ N(u,0?) D EI. BERHROTT
Pr(|t| > 1.96) = 0.05 T L 7zo

CCT. Y BERSHICKEDT . PHLRNTHIBEZEZE
L&5o

CLT &D. VN(jft — o) =4 N(0,062)o
CMT LU LLN &b, 6 =, oo

i — o
6/vVN

XIS, BHEBIC Pr(|t] > 1.96) —»0.05 L&D FTF, Y, BIFERT
6 MEEETH>TH UATLEL & S ICRFREDN TESZDTY !
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o FRIC. V; BIERSAHET o HNEIHID L F. EFEXM 4 +1.960/VN
NED u ZZ ORI 95% TL o

o AL&SIC. Y, BEERTHHDKRHMDBEETH. 0 +£1.966/VN B
ED p Z28OERIE. N BRECBBICONT 95% ICETEX T,
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In 2008, a group of uninsured low-income adults in Oregon was selected by
lottery to be given the chance to apply for Medicaid. This lottery provides an
opportunity to gauge the effects of expanding access to public health insurance
on the health care use, financial strain, and health of low-income adults using a
randomized controlled design. In the year after random assignment, the treat-
ment group selected by the lottery was about 25 percentage points more likely
to have insurance than the control group that was not selected. We find that in
this first year, the treatment group had substantively and statistically signifi-
cantly higher health care utilization (including primary and preventive care as
well as hospitalizations), lower out-of-pocket medical expenditures and medical
debt (including fewer bills sent to collection), and better self-reported physical
and mental health than the control group. JEL Codes: H51, H75, I1.
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WHEB¥ (Control) AKLEE¥ (Treated)

) 0.329 0.306
EERE 0.470 0.461
HOFIHA X (N) 10426 13315

o WIRBICHITZBFIDEEXME (C) ZKRHVWELET,
o RDELSICHETEXT !

fL+£1.96x 6/vN=0.320+1.96 x 0.470/+/10426 = [0.319,0.338]

o MMBEEICDOWLWTIZFESTLLSM?

f1+1.96 x 6/v/N =0.306+1.96 x 0.461/1/13315 = [0.298,0.313]
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RERICHE T D NEMROEHEXE

o LAIRL&L SIC. RERICH TR FYUENR (ATE) IXXDESIC
5z6nE9

7= E[Y;(1) - Yi(0)] = E[Yi|D; = 1] — E[Yi| D; = 0]
ThbhE. LB CHBEOBTEDETT,

o COMBHMRICOVT., EDLSICEERMELM (%5 WVIIRHR
EZ) $hEEVTL&SN?
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FIDEDHATHE & 78K
°o V1= N%Zi;o,-ﬂ Y, ZUEBHOERTHELET,
Vo= Linmo Vi EHBEOEATFHL LET,
o Y1, Y BENBNIZRFEHBRDT :
E[\_/l]:ul, Var(\_’l):clz/Nl
E[?()]:‘UQ, Var(Vo):Gg/No

ST pg=E[Y; | Dj=d] 03 =Var(V;|Dj=d) TY,

0=V - Yo & LET, §RL E[f]=w1—po=17 THO :
Var(%) = 6/ Ny + 63/ No — 2Cov( Y1, Yo)
= o7 /N1 + 05/ No

T BYYFIHMHITH B LWSEENS Cov(Yi, Vo)
BhFEY,

=0k
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o RERICEWTRAEDIIDZERLELL:
E[t] =1 & & Var(2) = 62/ N1y + 03/ No
CCT T IR ER e BBEDIERFHDETT,

HL T HERPHICHKDS (BD 01,00 PEEHITHB) LoD >TL
g RO&SBEBERMZEETIET

£+ 1.96\/612/N1+602/N0

o BEATIYDIZE LERRIC. T HERDWICHRES LIFRD FEAD. N
PRSI NIELMICERDHICRS CCZTRIENTEEXT,
CHUCE D, HESNIERHNAETOH 67 ZAVTUTOEEXEZ
ERATEEY :

£1.96,/62/ Ny + 62/No
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o CLT &D. /Ny(Y1—p1) =4 N(0,068)o

o LLN &b, Jb=2¥%,D;—, E[Di

o LIcH>T. EREGRERZERTSL !

VN(Y1 - E[Yi(1)]) = (1//Ni/N) \ﬁ 1— E[Yi(1)])
—4 (1//E[Di]) - N(0, Var( (1))

:N(O E[lD] Var(Y/(1 )))

o Yo ICDVLWTHEMRDFIERBEL & T, UTFHESNET !
Y1 — E[Yi(1)] E[ £og Var(Yi(1)) 0 ))
VN ( Yo~ E[Yi(0)] ) —aN (0’ ( 0 2y Var(Yi(0)
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REDIREIEE (KiZ)
o UFERLELL:

Y1 - E[Y;(1)] oy Var(Yi(1)) 0
ﬁv( Yo — E[Y;(0)] >_>dN<O’< 5[D] =2y Var(Yi(0)) ))

o CMT Z BRI L :

VN(Y1 = Yo — E[Yi(1) - Y;(0)]) —a N(0,07)
ZCZTo2= ﬁVar(Yi(l))+ ﬁ[Di]Var(Y,-(O))

o THUZED. T=E[Yi(1)-Yi(0)] IZX¥T D 95% ESHERMEZHM TS
£9:

Yi— Yo +£1.966/VN

CCT62= {67+ 465 THO. 67 3T IN—7F de{0,1} DIFX
AETT
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WERBY SLEEY
) 0.329  0.306
EERE 0.470  0.461

HOFIHLX (N) 10426 13315
o MUBRNRDEHEEIX £ =0.306—0.329 = —0.023 TTH

o MEFHRDEFEXME (CI) & :

R 1 1.

£4+1.96 x N1612+N0602:

—0.023+£1.96 x \/ —-—0.4612 + —0.4702
><\/133150 6 +104260470

= [—0.035,—0.001]
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FEITHEMED T TDIRERIRTE

o FEZHEME D; UL (Y;(1),Yi(0))|Xi DFTIE:
E[Y:(1) - Y;(0)|X; = x] = E[Yi|D; = 1,X; = x] — E[Y;|D; = 0, X; = x]

CATE(x)

DED. & X OECHVTERIMTONTNZDLELTT,
o RROBALALHKERICED

V/ Ny (Y1x — Yox — CATE(x)) —4 N(0,62)
ceT Ne= " _X| BJ:UUZ VE([TD\)E‘L?)'F E[1- D\)‘(X_X T,

=x]

o L7HoT. N BRZJVBEICIE CATE(X) ICDOWTHIRFIMREE
TI5CeNTEET,
o CATE(x) ZF¥HL T B L T. ATE ICBHT 3#BHARETI .
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EHHI% x DFRE
o CNETIE. Xj=x THRIRAUABHDZVZEIC CATE(x) ZHET
dHEERLTEFFHL

o ChIF X; B'2fE (fl : KEZEHESH) THo1h., DEDEEHIE
(B : 50 DM) THoTDTBHBERICIIIERICS F<HEELE T,

o LHL. X WEFETHBIBEIIESTLLOIN?

o BIZIE X; BFRIBTH BIHBAE. CATE(50,351) #HET B ICIE. ER
L. FREH'EREIC 50,351 FILTHDUNER E WBEOERAENKE
ICHRETY, IFLAEDT—2ty bTIE. EBICCOFIBERDA
IFENIIFEZLHBD EFH A

o LI oT. X; MERMICHT L TV BIHEICIE. KA S HARHE
ZHEIT BHNOFENBETT,

o I—RXADXRMD/N— ~Tld. CEF OiEMlE L THRFREEZAWVWSRZ &
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