Lab8 : FE and DID

Introduction to Econometrics,Spring 2023

Jiayi Cheng
Nanjing University

26,/05,/2023

Jiayi Cheng (Nanjing University) Lab8 : FE and DID 26/05/2023

1/1



Section 1




Subsection 1




Panel Data in Stata

@ Panel Data
» Panel data refers to data with observations on multiple entities,
where each entity is observed at two or more points in time.
» We focus on balanced and micro panel data.
» Balanced panel: each unit of observation i is observed the same
number of time periods, T.
» Micro : large N, and small T, more similar to cross-section data.
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Subsection 2




FE in Stata

@ Review the Theory

> Fixed effects regression is a method for controlling for omitted
variables in panel data when the omitted variables vary across
entities (states) but do not change over time.

» Specification :

Y = Bo+ B1 Xt + BaZ; + uyy (11.1)

@ Because Z; varies from one state to the next but is constant over
time then let o; = 3y + 5, Z;,the Equation becomes

Y = 01 Xy + oy +uy (11.2)

o This is the fixed effects regression model, in which «; are treated
as unknown intercepts to be estimated, one for each state. The
interpretation of «; as a state-specific intercept in Equation (11.2).

@ Arbitrarily omit the binary variable D1; for the first group.
Accordingly, the fixed effects regression model in Equation (7.2) can
be written equivalently as

Y = By + 51X +72D2; +v3D3; + ... + v, Dn; +uyy  (7.3)
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FE in Stata

@ Review the Theory

» Estimation:
entity-demeaned :

B Z Z =1 tXut
Ydemean — T
S S X2

first-difference estimator :
B Zl 1 Zt 2 'tAXit
fd
Zi:l Zt=2 AXlzt
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FE in Stata

@ Summary

> FE xR EmEEtangmamiiamn N-1 MELEE;

> ERETHENA B CEED, BEHNNARERIRT MR RELERHER B 2 ZERYHHE

> BMNXENRE X WRK, MIESTHENEET.
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Subsection 3




FE in Stata

@ Examples for FE

» unbalance —> balance

. use abond.dta, clear
. xtset id year

panel variable: id (unbalanced)
time variable: year, 1976 to 1984
delta: 1 unit
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FE in Stata

@ Examples for FE

» unbalance —> balance

/*unbalanced*/
1, 2, ..., 140
1976, 1977, ..., 1984
Delta(year) = 1 unit
Span(year) = 9 periods
(id*year uniquely identifies each observation)
Distribution of T_i: min 5% 25Y% 50% 75% 95%
7 7 7 8 9
Percent o Pattern

1111111..
L1111111.
L11111111
111111111
11111111,
L.1111111

.0.0.0:0.0.0.0 0.6
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FE in Stata

@ Examples for FE

» unbalance —> balance

. sum
Variable

Obs

/*many missing values*/

Mean

cl
ind
year
emp
wage

(]

5.123181
1979.651
7.891677

23.9188

2.678095

2.21607
15.93492
5.648418

1

1976
.104
8.0171

©

1984
108.562
45.2318

cap
indoutpt
n
w
k

2.507432
103.8012
1.056002
3.142988
-.4415775

6.248712
9.938008
1.341506
.2630081
1.514132

.0119
86.9

.263364
.081577
.431217

47.1079
128.3653
4.687321

3.8118
3.852441

ys

4.638015

516
1979.644
73.20369
1.083518

.0939611
297.7684
2.213454
41.23333
1.338469

.464758

1
1976
1

.095571

4.85488

1.107716
3.132166
-.4131872
-.392113
4.651039

1.333478
.2639638
1.501461
1.486371
.0923352

.079442
.081577
.431217
.431217
.464758

4.687321
3.8118
3.852441
3.852441
4.85488
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FE in Stata

@ Examples for FE

» unbalance —> balance

. xtbalance, rang(1978 1982) miss(_all) /*written by arlion*/
(331 observations deleted due to out of range)
(62 observations deleted due to missing)
(238 observations deleted due to discontinues)
. Xtdes
id: 5, 6, ..., 140
year: 1978, 1979, ..., 1982
Delta(year) = 1 unit

Span(year) = 5 periods
(id*year uniquely identifies each observation)
Distribution of T_i: min 5% pLYA 50%
5 5 5
Freq. Percent o Pattern

80 100.00
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FE in Stata

@ Examples for FE

» Data : Baum(2006)

> S5=E 48 ™M 1982-1988 EXERT-RBXRTE:
fatal (zo@%ET-%)
beertax (I1&E#)
spircons (EiEHEE)
unrate (%)
perinck (AN, F)
state (M)

year (&)
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FE in Stata

@ Examples for FE

» Pooled OLS & Pooled OLS with Time (Wrong)

. use traffic, clear

. est clear

. eststo : qui reg fatal beertax
(estl stored)

. eststo : qui reg fatal beertax i.year
(est2 stored)

. esttab, star(* .1 *x .05 * .01) /17
nogap nonumber replace /17
se(/5.4f) ar2
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FE in Stata

@ Examples for FE
» Pooled OLS & Pooled OLS with Time (Wro

fatal fatal

beertax 0.365% 0.366%
(0.0622) (0.0626)
1982.year 0
(€]
1983.year -0.0820
(0.1117)
1984.year -0.0717
(0.1117)
1985.year -0.111
(0.1117)
1986.year -0.0161
(0.1117)
1987 .year -0.0155
(0.1117)

1988.year -0.00103
(0.1117)

_cons 1.853% 1.895%
(0.0436) (0.0857)

N 336 336
adj. R-sq 0.091 0.079

Standard errors in parentheses
* p<.1, ** p<.05, * p<.01
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FE in Stata

@ Examples for FE

» Fixed effects regression

. xtset state year //ZE
panel variabl

time variabl year,
delta: 1 unit

1, 4, ..., 56
1982, 1983, ...,

tate 5 year §j L (AMER)
state (strongly balanced)
1982 to 1988

1988
Delta(year) = 1 unit

Span(year) = 7 periods
(statexyear uniquely identifies each observation)

Distribution of T_i: min
7

Freq. Percent Cum.

48 100.00 100.00

Jiayi Cheng (Nanjing University)
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FE in Stata

@ Examples for FE
» Fixed effects regression

. xtsum fatal beertax spircons unrate perinck state year
Variable Mean  Std. Dev. Min Max Observations

fatal overall 2.040444 .5701938 .82121 4.21784 = 336
between .5461407  1.110077  3.653197 48
within .1794253 1.45556  2.962664 = 7

beertax overall .513256 .4778442 .0433109  2.720764
between .4789513 .0481679 2.440507
within .0552203 .1415352 .7935126

spircons overall 1.75369 .6835745 .79 4.9
between .6734649 .8614286  4.388572
within .147792 1.255119 2.265119

overall 7.346726 .533405 2.4 18
between .953377 4.1 13.2
within .634257  4.046726  12.14673

perinck overall 13.88018  2.253046  9.513762 22.19345
between 2.122712 9.95087 19.51582
within .8068546 11.43261 16.55782

overall 30.1875 15.30985 1
between 15.44883 1 56
within 30.1875 30.1875
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FE in Stata

@ Examples for FE
» Fixed effects regression

. xtline fatal if year==1982

. graph export fefigl.png,width(500) replace
(file fefigl.png written in PNG format)

w ™ - u w
E:
&=
- w - a o =
- . w " n E
" - w
Year

(Graphs by State ID (FIPS) Coda
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FE in Stata

@ Examples for FE

> Fixed effects regression

. xtreg fatal beertax spircons unrate perinck, fe
Fixed-effects (within) regression Number of obs = 336
Group variable: state Number of groups 48
R-sq: Obs per group:
within = 0.3526 in = 7
between .1146 7.0
overall .0863 = 7
F(4,284) 38.68
corr(u_i, Xb) -0.8804 Prob > F = 0.0000

fatal Coef.  Std. Err. P>t [95% Conf. Intervall

beertax -.4840728 .1625106 0.003 -.8039508  -.1641948
spircons .8169652 .0792118 0.000 .6610484 .9728819
unrate -.0290499 .0090274 ° 0.001 -.0468191  -.0112808
perinck .1047103 .0205986 0.000 .064165 .1452555
_cons -.383783 .4201781 0.362 -1.210841 .4432754

sigma_u 1.1181913
sigma_e .15678965
rho .98071823 (fraction of variance due to u_i)

F test that all u_i=0: F(47, 284) = 59.77 Prob > F = 0.0000
. est store FE

Jiayi Cheng (Nanjing University) Lab8 : FE and DID 26/05/2023



FE in Stata

@ Examples for FE

» Fixed effects regression
» clustered standard errors

. xtreg fatal beertax spircons unrate perinck, fe vce(cluster state)
Fixed-effects (within) regression Number of obs = 336
Group variable: state Number of groups = 48

R-sq: Obs per group:

within = 0. in = 7
between = 0. 7.0
overall ° 7
F(4,47) 21.27
corr(u_i, Xb) . Prob > F = 0.0000
(Std. Err. adjusted for 48 clusters in state)

Robust
fatal Coef. Std. Err. P>t [95% Conf. Intervall

beertax -.4840728 .2218754 .034 -.9304285 -.037717
spircons .8169652 .1272627 ° .000 .5609456 1.072985
unrate -.0290499 .0094581 ° .004 -.0480772  -.0100227
perinck .1047103 .0341455 ° .004 .0360184 .1734022
_cons -.383783 .7091738 .591 -1.810457 1.042891

sigma_u 1.1181913
sigma_e .15678965
rho .98071823 (fraction of variance due to u_i)
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FE in Stata

@ Examples for FE

» Fixed effects regression
» Both Entity and Time Fixed Effects

. xtreg fatal beertax spircons unrate perinck i.year, fe vce(cluster state)
Fixed-effects (within) regression Number of obs = 336
Group variable: state Number of groups = 48

R-sq: Obs per group:

within = 0.4528 in = 7
between = 0.1090 = 7.0
overall .0770 = 7
F(10,47) 14.13
corr(u_i, Xb) -0.8728 Prob > F 0.0000
(Std. Err. adjusted for 48 clusters in state)

Robust
fatal Coef.  Std. Err. P>t [95% Conf. Intervall

beertax 4347195 2442775
spircons .805857 .1161087

unrate .0549084 .011763
perinck .0882636 .0322971

0.082 .9261425 .0567036
0.000 .5722764 1.039438
0.000 .0785725  -.0312443
0 .0232901 .1563237

year
1983 .0633713  .0312438 ° o .1162256 .0094831
1984 .1649828 .0439375 5 . .2633737 -.076592

1985 .1997376 .0496167 5 5 .2995535 -.0999218

1986 .0508034 .0661756 o S .1839315 .0823248
Q 0 40

2 = [aTaTal = 0 £Q9
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FE in Stata

@ Examples for FE

» Fixed effects regression

. esttab FE FE_cse FE_TW, star(* .1 ** .05 * .01) /77
> nogap nonumber replace se(%5.4f) ar2 drop(1982.year)

fatal fatal fatal

beertax -0.484% —0.484xx* -0.435%
(0.1625) (0.2219) (0.2443)
spircons 0.817x*
(0.0792)
unrate o

perinck 0.105%
(0.0206)
1983.year

1984.year
(0.0439)
1985.year -0.200%*
(0.0496)
-0.0508
(0.0662)
1987.year -0.100

(0.0757)
1988.year -0.134

(0.0864)
_cons -0.384 -0.384 0.129
(0.4202) (0.7092) (0.6238)

1986.year

N 336 336 336
adj. R-sq 0.236 0.345 0.436

Standard errors in parentheses
* p<.1, **x p<.05, * p<.01
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DID in Stata

@ Review the Theory

Introduction
DID estimator

@ The DID estimator is
ﬂDID = (threat.post - nreat,pre) - (Ycont'rol,post - YYEOWtTOl,pT&)

Outcome

90 —
80 (— ytreatment,after
nr l 3. diffs-in-difs
> ﬁl fs-in-diffs
60 — ‘

?lleatmem.helare

30 -
ycontrol after
L .’//"y".

contral before

1
t=1 ti=12

Time Period
Zhaopeng Qu (Nanjing University) Lecture 11: Introduction to Panel Data 12/17/2020 83/162
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DID in Stata

@ Review the Theory

O ENTERTR I EENIEE  Card and Krueger(1994): Minimum Wage on Employment

Regression DD - Card and Krueger

@ A 2 x 2 matrix table

treat or control
NJ=0(control)  NJ=1(treat)
d=0(pre) « o+

pre or post

d=1(post) a+ A a+7+A+0

@ Then DID estimator

/BDID = (Ytreat,post - Ytreat,pre)f

(Yeontrot,post — Yeontrol,pre)

= (Npost — Nppe) — (PAposy — PA,.)
=[(a+7+ X+ —(a+7)]—[(a+A)—q]
=4

12/17/2020  91/162
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DID in Stata

@ Review the Theory
» Specification :

Yot = a+ Dy +~Treat, + dPost, + T X[, + u;

o Where D, means (T'reat x Post),

@ Using Fixed Effect Models further to transform into

Yist = BDg + g + 6 + T X (g + Uy

e «y is a set of groups fixed effects, which captures Treat,.
o 0, is a set of time fixed effects, which captures Post,.

Jiayi Cheng (Nanjing University) Lab8 : FE and DID 26/05/2023

28/1



Subsection 2




DID in Stata

@ Examples for DID
» Data:
Bt AL B, C. D, E. F. Gix 7 MbRIEEBEM
2w 1994 #/5 E. F i1 G =™K (treatment group) #ife 7 —TEGE

H% 4 MK (control group) &%,

. use did, clear
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DID in Stata

@ Examples for DID

CR AT B AL N 19044,
me = (year>=1994) & 'mlss:mg(year)

RIATHN K Tatydr, R EED

. gen treated = (country>4) & 'm1551ng(cou.ntry)

. = MZEDIDM &, B M A f = 68X E R

. gen did = time*treated

Jiayi Cheng (Nanjing University) Lab8 : FE and DID
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DID in Stata

@ Examples for DID

. * DID <77k —> . ;

cox BRELONAF L, BURLEA T E N AKN

. reg y did time treated, r

Linear regression Number of obs
F(3, 66)
Prob > F
R-squared
Root MSE

70
2.17
0.0998
0.0827
3.0e+09

Robust
y Coef.  Std. Err. P>t [95% Conf. Intervall

did -2.52e+09 1.45e+09 0.088 -5.42e+09 3.81e+08
time 2.29e+09 9.00e+08 0.013 4.92e+08 4.09e+09
treated 1.78e+09 1.05e+09 0.094 -3.11e+08 3.86e+09
_cons 3.58e+08 7.61e+08 0.640 -1.16e+09 1.88e+09

* DID <J7 3% =>
. qui reg y time##treated, r

: FE and DID 26/05/2023



DID in Stata

@ Examples for DID

. * DID <73k =>
Lok GATHE R R SR

. *ssc install diff
. diff y, t(treated) p(time)
DIFFERENCE-IN-DIFFERENCES ESTIMATION RESULTS
Number of observations in the DIFF-IN-DIFF: 70
Before After

Control: 16 24 40

Treated: 12 18 30
28 42

Outcome var. | S. Err. | It
| |

Before
Control .6e+08
Treated .1e+09
Diff (T-C) .8e+09| 1.1e+09| 1.58
After
Control .6e+09
Treated .9e+09
Diff (T-C) .4e+08| 9.2e+08| 0.81 0.422

Diff-in-Diff .5e+09 1.5e+09| 1.73 0.088%

R-square: 0.08
* Means and Standard Errors are estimated by linear regression
**Inference: *** p<0.01; ** p<0.05; * p<0.1
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DID in Stata

@ Examples for DID
» Test Paralled Trend
RE Uit REBERRBEMNA EBRE DID RS BEEAE R
Fib, EEMERAMREBRIIEZRER
ARFHELUTE X TRARNTENRED, HieMAKES—FHNES:;

MEFHAXATEE Paralled Trend, FBAFEAE 1994 FHINBLERERNEILERE
ARE, T 1994 EEMNEEE.
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DID in Stata

@ Examples for DID

» Test Paralled Trend

. ok RAEH

. gen
. gen
. gen
. gen
. gen
. gen
. gen
. gen

Jiayi Cheng (Nanjing University)

Dyear
Before3
Before2

Beforel =

Current
Afterl

After2 =

After3

year-1994
(Dyear==-3 & treated==1)
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DID in Stata

@ Examples for DID
» Test Paralled Trend

xR PR EIE L RBEREHATE A
. * ¥ Pl & HiBefore3 Before2 Beforel WA KA F L &, AMfteriW A K AW L &

. xtreg y time treated Before3 Before2 Beforel Current Afterl After2 After3 i.year,
note: treated omitted because of collinearity
note: 1999.year omitted because of collinearity
Fixed-effects (within) regression Number of obs (o
Group variable: country Number of groups 7
R-sq: Obs per group:
within .3885 min 10
between .0116 avg 10.0
overall .3040 max 10
F(16,47) 1.87
corr(u_i, Xb) -0.0654 Prob > F 0.0497

y Coef. Std. Err. P>|t| [95% Conf. Intervall

time .62e+09 1.40e+09 5 0.250 -1.18e+09 4.43e+09
treated 0 (omitted)
Before3 .26e+08 2.30e+09 5 .820 -4.10e+09 5.16e+09
Before2 .94e+09 2.30e+09 5 .404 -2.69e+09 6.57e+09
Beforel .53e+08 2.30e+09 3 .845 -5.08e+09 4.18e+09
Current .06e+08 2.30e+09 5 .728 -5.44e+09 3.82e+09
Afterl .15e+09 2.30e+09 5 .003 -1.18e+10 -2.52e+09
After2 .04e+08 2.30e+09 5 .696 -5.54e+09 3.73e+09
After3 .21e+08 2.30e+09 5 .890 -4.31e+09 4.95e+09
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DID in Stata

@ Examples for DID

» Test Paralled Trend
» -coefplot-ER

keep() : TR &
vertical : # &
recast (connect)
yline(0) : #¥inE

. coefplot reg, keep(Before3 Before2 Beforel Current Afterl After2 After3)

vertical recast(connect) scheme(slmono) msymbol(circle_hollow)
yline(0, lwidth(vthin) lpattern(dash) lcolor(teal))

xline (4, lwidth(vthin) lpattern(dash) lcolor(teal))
ciopts(lpattern(dash) recast(rcap) msize(medium))

. graph export did.png,width(500) replace
(note: file did.png not found)
(file did.png written in PNG format)
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DID in Stata

e Examples for DID

» Test Paralled Trend

» -coefplot-EiR
RUMABREBRAE 0 WimKE, MERE—FERZHMEZENR, BERX@E 0 MHE;
B8 treatment group M control group TINHATLLER, TERERRATEEH TN
E—%, BEXRIREX,

500e+09 1.00e+1
L L

0
L

-1.00e+10 -5.00e+09
L L

T T T T T T
Before3 Before2 Before! Current  After? After2 After3d
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