FHEdE TkitE

BEEE (H B RSETEEL) LS I G 1/28



AP EZENHF
1. hR IR IR
2. DpRIEZ Tk

2.1 FiALE 3 (random experiment)

2.2 LA E )2 (matching regression)

2.3 TR %% (instrumental variables, IV)
2.4 B7 &= 12 (discontinuity regression, RD)
2.5 3 £ 4 (differences in differences, DID)

3. Dyt mEz e Kk
3.1 EEEEA S X
3.2 M AN A OLSHE
3.3 HHEME LA IERE: IVAGLSfE it

BGRE (BB REETR) LTS GBI 2/ 28



1. DRIt Z RyIT

f AR R

Wiki: Econometrics is the application of mathematics, statistical methods, and

computer science to economic data and is described as the branch of economics that

aims to give empirical content to economic relations. ...allowing economists “to sift

through mountains of data to extract simple relationships.”

i TEGFFOITAE, 19695 F— FBiE N RE

2 FRRGH AN B ER (L) BH

- THatk ().
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1. DRIt Z RyIT

N2 G2 B MR ATTE. .
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1. DRt 2 IRIEITE

...... MR A
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HAGLAE Tk, 124, FBFERE
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EA, N BRFAGEE, RAEHIK
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2. PRtz STk

RitEz Smittfifk (Furious FIve)

1. FiAL% % (random experiment)
T E )2 (matching regression)
I A%% (instrumental variables, IV)

®r & =2 (discontinuity regression, RD)

[ S GV I V)

£ 4 (differences in differences, DID)
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2. DhRIMEZ T 2.1 BEHLSEES (RANDOM EXPERIMENT)

BEALSEES: BRORIEIRA AR 22 1 15 ?

Outcomes and treatments for Khuzdar and Maria

Khuzdar Khalat Maria Morefio

Potential outcome without insurance: Y, 3 5
Potential outcome with insurance: Y, 4 5
Treatment (insurance status chosen): D, 1 0
Actual health outcome: Y, 4 5
Treatment effect: ¥, — ¥, 1 0
Yik —Yom = Y1k — Yok + Yok — Yom

B X% % (causal effect) #F 1% (selection bias)

BGRE (BB REETR) S AEE RN
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2. DRI Z T 2.1 BEHLSEE (RANDOM EXPERIMENT)

BEHLSELG: THRR H L

BRMAATE S0 BRI EEAIR Vi, — Yo, = r, BT,
1R AN B A A T % ¢

E[YQJ‘D’L' = 1] = E[YE)1|D1 = ()]

B b A AL BEAR R A

EY1,|D; = 1] — E[Yy;|D; = 0]
=E[Yy; + &|D; = 1] — E[Yo,;|D; = 0]

=K
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2. DhRIMEZ T 2.1 BEHLSEES (RANDOM EXPERIMENT)

BEHLSZE: OREGONIH [RIF] 1

Oregon Portland area
Control Treatment Control Trearment
. mean effect mean effect
In an awesome social Outcome () @) 3) )
. t. th tat £ O A. Health indicators
experiment, the state of Oregon S i
recently offered Medicaid to ,
Physical healch index 45.5 29
thousands of randomly chosen 21
Mental health index 44.4 47
people in a publicly announced (24)
. Cholesterol 204 53
health insurance lottery. (.69)
. . Systolic blood pressure 119 -.13
...Winners won the opportunity (mm Hg) . 30)
to apply for the state-run B e
Medical expgnditures 055 —.011
Oregon Health Plan (OHP). 0% mcon (002)
Any medical debt? 568 —.032
(.010)
Sample size 23,741 12,229
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2. PRtz STk

VLECIEH: SRR 2 RIS ?

2.2 JLFL[E[) (MATCHING REGRESSION)

Private Public
Applicant Altered 1996

group  Student  Ivy Leafy  Smart  All State Tall State  State  carnings
A 1 Reject  Admit Admit 110,000

2 Reject  Admir Admit 100,000

3 Reject  Admir Admit 110,000

B 4 Admit Admit Admit

5 Admit Admir Admit 30,000

C 6 Admit 115,000

7 Admit 75,000

D 8 Reject Admit Admit 90,000

9 Reject Admit Admit 60,000

E[Y1;|D; = 1] — E[Yo|D; = 0] =7

LS G
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2. DRI Z ST 2.2 PERCEJT (MATCHING REGRESSION )

VLECI=)H . SelLES. F Bl

» ICHC (matching): 5 A EBFRFZIIFILSME, #ARR 6 FR
TR (RAEL) R FAH W, PTAEAR G TARTFENNIA
e 71 SFNFT AL 69 IR &

» )3 (regression) : MBBLE Y, AN, MBEZZAHERLEGH
A ZRF P;=0,1 (treatment variable) Apr&EAA G;; Fi&

#) & (control variables).

P15 BRIENER, BBEATHAE, 1 ab,4 =2

Yi=a+ B8P +~A; +¢;
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2. PRtz STk

VLA EI)H: COLLEGE AND BEYOND #(#E

2.2 JLFL[E[) (MATCHING REGRESSION)

150

InY; = a+BP+Y G+ 0Xi+e

j=1

No selection controls

Selection controls

(1 (2) (3) (4 (5) (6 (continued) (3) (6

Private school 135 095 086 007 003 013 Aiias 145
(.055)  (.052) (.034)| |(.038) (.039) (.025) (.068)
Own SAT score + 100 048 016 .033 001 Other/missing racc —.079
(009)  (.0OT) (.007) (.007) (.156)

Log parental income -21% -190 High school top 10% 095 .082
(.022) (.023) (.027) (.028)

Female —403 —395 High school rank missing 019 015
(.018) (.021) (.033) (.037)

Black -005 =040 Athlere 123 115
(.041) (.042) (.025) (.027)

Hispanic 062 .032 fectissi 4
(.072) 1.070) Selectivity-group dummics No Yes

SIS A G
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2. PRitEZ Htt Tk 2.3 THAH (INSTRUMENTAL VARIABLES, IV)
= Mo B =] =N
THARE: fEkLRE?

XEAETLHE X A2
(Y, do2#FALE) 2 A 69487,
HTRS AMEE CERAKF,
THEHREE) HEARH YR
X,Y, AE&MNELTRAS X A
XWILEEE Z,
& X &Z

L,
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2. PRtz STk

THEAE: MFBEIA (2SLS)

#—M B (first stage): X; =c+Z; +e;
% M E (second stage): Y; = a+ X, +¢&;

Quantity-quality first stages

.3 T HAFH (INSTRUMENTAL VARIABLES, IV)

OLS and 2SLS estimates of the quantity-quality trade-off

Twins Same-sex i 25LS cstimates
instruments instruments Twins and same- 3 :
e oLs Twins  Same-sex  Twins and same-
(3) (4) (5) estimates  instruments  instruments  sex instruments
¥is £ > Dependent variable (1) 2) (3) (4)
cond-born twi 449
Secomnd borttiving ; 3?0‘ Years of schooling —145 174 318 237
e (005) (.166) (.210) (.128)
Same-sex sibships 079 .073 076 High school graduate ~ —.029 030 001 017
(.012) (.010) (.010) (001 (.028) (.033) (.021)
Male _.018 _.020 —.020 Some college -023 017 078 048
(010} (.010) (.010) (for age = 24) (.001) (.052) (.054) (.037)
College graduate —015 —.021 125 052
Controls No Yes No Yes Yes (for age = 24) (.001) (.045) (.053) (.032)

SIS A G
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Ttk 2.3 THAR (INSTRUMENTAL VARIABLES, IV)

2. DhRitiz i

t BUE N AR ]

132 A. Average Education by Quarter of Birth (first stage) 4
L 2s + F
3 I
: g e
A i 5 \ / 1
128 5 3 2,0 éﬂ\&\ -)2( ?Ez
N YA AV

Years of Education
B
by
-

30 H 32 33 ' 35 36 37 38 39

o9 B. Average Weekly Wage by Quarter of Birth (reduced form)

580

Log Weekly Earnings

5.88

5.87

Year of Birth

WE (BB REFETEERL) EHRIECE GEETD



2. PpRitEZ Mt Tk 2.4 BisiE)d (DISCONTINUITY REGRESSION, RD)

Wr el G R21%

R i KATY: Is this really what you’ re

g'm_ i gonna do for the rest of your life?

%105‘ i' ., BOON: What do you mean?

gmn_ . . 3\% KATY: I mean hanging around

E il o T i ’ - P with a bunch of animals getting

E o Rl . E drunk every weekend.

'Z’ B i BOON: No! After I graduate, I’
5 20 Az:;e 2 2 m gonna get drunk every night.

B (H B RSETEEL) LTS GBI 17 / 28



2. PpRitEZ Mt Tk 2.4 BisiE)d (DISCONTINUITY REGRESSION, RD)

W7 Rl AR P A

it M, R o T E,

Ages 19-22 Ages 20-21

Depend.
Sh B gLl variable (1) 2) 3) (4)
Dy =0,1 HREKE21 S 69T E ‘ o2
All deaths .66 9.55 9.75 9.61
= 2 ~ > o 2 (2.2
Qi, @1}3 )/A'Fﬁ‘yfj_: (1.51) (1.83) (2.06) (2.29)
Motor vehicle 4.53 4.66 4.76 5.89
accidents (.72) (1.09) (1.08) (1.33)
Suicide 1.79 1.81 1.72 1.30
M, =a+BD, +va+ ¢, (.50) (.78) (.73) (1.14)
Homicide 10 20 .16 —45
= (.45) (.50) (.59) (.93)
Other external .84 1.80 1.41 1.63
35~ causes (.42) (.56) (.59) (-75)
Bl 2 S All inernal 39 1.07 1.69 1.25 |
g e viiitle G causes (.54) (.80) (.74) (1.01)
% 251 s, By D Alcohol-related 44 .80 T 1.03
B ’ by 585400, et O causes (.21) (.32) (.33) (.41)
i 20 o0 ogof-wf’o"%—ob 9 2 B
a 5—-;4‘“'0;'0 Deaths from internal causes Controls age age, age?, age age, age?,
151 interacted nteracted
with aver-21 with over-21
100 \ \ \
1" 20 21 2 2 Sample size 48 48 24 24
Age
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2. DpRIMEZ ST 2.4 WisilEl) (DISCONTINUITY REGRESSION, RD)

7 A Y B T

> 20095, WAEARBAE Ga M. XA b ST AE A B G A P AR K3k
Mo REAITH AT RIERE,
> ST KFHH LT AEBARA N AL T A4 F k.
> 4% % BIEHRAS29MN 09T E S, 1164 A
> e R EHOLA BB, AR PR IZ A, SR
A 0-9F /N3 T h A EH10%;
» ERRE, THARANRKLS, ILFREFHEEWGFHIE,
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2. PRtz STk

2.5 M %4 (DIFFERENCES IN DIFFERENCES, DID)

XUEEGy: KN AR AT MAZRURAT IS ?

B (H B RSHETEL)

Wholesale firm failures and sales in 1929 and 1933

Difference
1929 1933 (1933-1929)
Panel A. Number of wholesale firms
Sixth Federal Reserve District (Atlanta) 783 641 —142
Eighth Federal Reserve District (St. Louis) 930 607 =323
Difference (Sixth-Eighth) —-147 34 181
Panel B. Net wholesale sales ($ million}
Sixth District Federal Reserve (Atlanta) 141 &0 —81
Eighth District Federal Reserve (St. Louis) 245 83 =162
—-104 -23 81

Difference (Sixth-Eighth)

SIS A G

20 / 28



Number of banks in business

2. PRitEZ st Tk 2.5 X4 (DIFFERENCES IN DIFFERENCES, DID)

s PR RERCR

180
Eighth District
680
5 160 Eighth District
g ixth District
|l i e Sixth District
. Sixth District 8
\ 5 120
\ 5
20} M
Sixth District counterfactual \\ }Tremnmnl y— E 100
ool e 4 = .
1 9;9 19'30 1 9‘3‘ 15'32 1 9‘29 1 5'30 19‘3‘ 19'32 13‘33 13'34
Yie =167 — 29 D; — 49 POST; + 20.5(D; x POST;) + €
(8.8) (7.6) (10.7)
B (H B RSET L) LS G
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2. PRitEZ st Tk 2.5 X4 (DIFFERENCES IN DIFFERENCES, DID)

WEGr: IKIGEM) A R

T B A John Snow(1855)K F a946 & K 1849421854 F FHTA T, R A KN 3
B34, 18524FZ AT A R 8] W KR A F 4, Z G Lambetha 8485 T #HF KR,
Southwark and Vauxhall2: &) 7% & % 4L,

i ﬂndon ll:_md » 257 93
e ad inity, Newington 818 | 210
Sub-Districts. Chora | Cholers|  Water Suppy. Bt. Peter, Walworth | 446 | 388 | ambesr  Com ny,
in 1640, | in 1504, 8t. Muy, Nevnn% 1431 92| 404 Southwark and
Waterloo Road (1st) 193| 58| vyaughall Compy.
8t. Slvlour, Southwark| 283 | 371 ‘Waterloo Road (2nd) 243 | 117
8t. Ola: . 157 | 161 Lambeth Church (1st) | 215| 49
8t. Jolm, ﬂonleydow'n 192 | 148 Lambeth Church (Qnd) 544 | 193
8t. James, Bamandley 240 | 362 Kennington (1t 187 | 303
8t. Mary Magdal 259 | 244 Kennington (2n ) 153 | 142
Leather Marl ot . 226 | 237 anbon . 81| 48
Rotherhithe* 4 352 | 282 |Southwark & Vaux- Olapham 14| 185
Wandsworth . . o7 | 69 | hall Companyonly.|| §*Getr e Camberwelt| 176 | 132
Batterses . . U1 |17 Norvocd 2| 10
Futney. . . g | Streathsm . . 164| 15| Lambeth Com,
. . pany
g‘“‘b""“ T 23‘; m gﬂ]‘lch o 1 b only.
3 4 ydenham . . 5
Christchurch, Swthwu 256 | 113 First 12 sub-districts | 2261 | 2458 | Southwk.& Vauxhall,
Kent Road 267 | 174 Next 16 sub-distri 3905 | 2647 | Both C
Borough Resd . | 312 | 970 Last 4 sub-district 162 | 37 | Lambeth Company.

FEFERRTREDELMATHACTES V? RELAKEEE, RERHTE
8 77 kAT AR IR ?
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3. DhRiHEZ AR 3.1 Tk AR Sy

THE AR 32

> RBEHE LR L

y B4 KoM 5 AEA e T E DM
y B J LA

> ARAERIEE D K

> ék@%i%% (cross-section): 4=k

» @A (panel): B Z/FAMAZAEA (Fixed/Random effect
model)

» 544 (time series)

BEKE (H B RSHETEL) LS A GBI 23 / 28



3. ThRibEZ MR 3.2 W IZRPERNAER . OLSAlil
T ML [ A ) E
1. AZ % y 5AEE X = (21,22..2x) LA AALEAF:
y=Xp+e
2. BRHIHA, N x K hHEE X #Hik:
rank (X) =K < N, % X" XTi#

3. MMikZL X AME ks B AR:

E(|X)=E() =0, & E (XT€> =0

4. MAEEZRMIIRG (F(cg;) =0, i #7), BIRARHFHESHA
(ei~N(0,0%), i=1,2..N), RLEEHXEAFTLT (A Iy A N #4455
M)

e~N (0,0211\7)7 ) (55T) =o’ly
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3. pRIHEZ MR 3.2 WIERPERARAY . OLSAit

Wil 3 (OLS) fliif

T

BOLS = argminele

= argﬁmin ly — X8|
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3. pRIHEZ MR 3.2 IR PERARAY . OLSHit

OLSAhTFE IR

> ARk
E (BOLS) _ 67 E (6'2) _ 0,2
> A A
BOLS % ZALB M KAafkit® (BLUE), Var (BOLS) F A Tl i it %
75 £ % &) (Gauss-Markov @ 32 ),

> —H M (N — o)
BOLS gﬂ 6_2 £>0'2

> #rit S (N — 00)

BOLSNN (57 2 (XTX)*l)

Kb BOES~N (B, wxer )
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3. DhRIFEZ MR 3.3 W IZRPE DB M E: TVAIGLSA i

FAENAEMER B TVALTT

> FTHAMEEEAYEE 3 AR, WEBRBETEAENERRS, ¥F
# B A ke
E(X"e)#0

> BRAHERNAELTE X WL AT % (instrumental variable, IV) Z, #H2:

> AN B (Z7) =0
» MAMEH: ZTX =Y x TiE
> AR EM: ZTZ =Y, T

» TATF (IV) it

BV = (ZTX)_lzTy
Var (81V) = 0*(S5x 375 52x)

2 2 gTe
07 =5"= 5—%
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3. DhRIFEZ MR 3.3 W IZRPE DB M E: TVAIGLSA i

AR ZRZE B GLSHHTT

> TREMEPEEAGBR 4 R, AEFT EREAMXFIAR, FRivh S
et ey A Ak, 18 B3 Rt Ao it 430 A ik

e~N (0,6°Q), Q+#Ixn

> S L) =%F (Generalized least squares, GLS) 4&t:
BGLS
Var (

62=52=

(XTQ1X) T XTQ Yy
LS) — o2 (XTQAX)—l
eTe
N-K

Aol

»

BT AN T RARE N AMERG T AR 424 Q P89 N(N +1)/2 ~AT &,
WAEFEE R, —RAMOLSHET, BARET Z4R4E R Q o B4RH XMH
g (e REEFRTE, AKX, RABEE w; WHRHX), RE6HHLY
O teHh Q89 —F 4+, FEFGLS (Feasible GLS) 15+ %.
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