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1 Introduction

A factor-based approach) to estimate treatment effects is a widely used

method that leveragés the advantages of panel data and factor models for

causal inferences: .‘éa&

@ proposed by Gobillon%ug,‘@ ac (2016, Review of Economics and
Statistics, 98(3): 535-55{&&&%@& (2017, Political Analysis, 25(1):
57-76) 0,57

o formalized by Bai and Ng (2021,93%‘}%%7‘ the American Statistical
Association, 116(536): 1746-1763) o/é rﬁli»

@ augmented by Li, Shen and Zhou (2021?,/)Journal of Econometrics,
240(1): 105684) with easy-to-implement, nonparametric confidence

intervals
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1 Introduction

The xtteifeci command foﬁr?’ggta, designed to estimate treatment effects
and provide nonparamametii "%@f'dence intervals for panel data models

with interactive fixed effects aélpr @ed by Li et al. (2024):
t confidence intervals an&@psv. f treatment effect
@ report confidence intervals an g@%ﬁ of treatment effects

@ support statistical inference for mo‘d‘@s’% diverse specifications, in-
{‘/
cluding those with or without covariagéaﬁ@ nonstationary trends
QOO
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1 Introduction

Compared with the Stata' command fect (Liu et al. 2024), xtteifeci

contains several distinctive fiyures:

@ provides pointwise confi 6&\ intervals and p-values of the treatment
effects for each treated uriu; a ttreatment periods

@ employs a residual-based resﬁgﬁgﬁ;‘pootstrap scheme to construct
confidence intervals

@ estimate the unknown factor numberouj (;g@e method proposed by
Bai and Ng (2002) or Alessi et al. (2010)

o deals with models with or without a nonstationary trend
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1 Introduction

RCM and SCM also utilize fagtor structure to predict counterfactual out-

)
comes and estimate the tré}w\eﬁects. Compared to SCM and RCM:

@ excels when multiple units{ﬁz ‘éed in the same or different periods
R
@ applies asymptotic principal comg s analysis (APCA) to predict
counterfactual outcomes for all tre?rf&d '

QL 12
@ provides confidence intervals and p—vallfé’sog@e treatment effects
%
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2 The model

Consider a panel data setting with ¢ = 1,..., N units over t = 1,...,T
time periods: ,é’a
@ assume that the pohc?’@;eé\ngn occurs inunits i = Nog+1,..., N
attimet =15+ 1,. T. \«
Let y}t and y?t be the potential ou@g{ ith and without intervention,

5
the treatment effects is expressed as: Q
{‘ /

C’é’ <>
Ai = i — iy O/)
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2 The model

The observed outcome takes the form

Yit = Yit + dit At (1)
,‘é‘a
@ y;; is the potential outtgdﬂae@‘ nit ¢ at time ¢ in the absence of treat-
ment (i.e., yit = y3) ‘1, /&@
@ d;; denotes the treatment varlaﬁb @& it = 1 if unit 7 is treated in
period t and is under the treatmen’(@& = 0 otherwise

@ a prevalent approach is to construct coénzgfﬁtual outcomes ;¢ as a
proxy for the unobserved y;; for (i,t)|d; —Ol

@ construction of counterfactual outcomes relies on the data generating

process of y; ;
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2 The model

For notational convenience, we categorize the observations into :
o treated set 7; & {(@,1)]d, ; = 1}
@ untreated set 7 = D%t =0}
0 I=ToUTL 5\
The matrix of observed outcome&%ogéz t) € Z can be represented as:

[ wia o UNga YNy +1, ¥ % YN 1 i
: - : : Gigzcs - :
Y1,Tq

YNy, T YNo+1,Tp B YN, Ty
Y1,To+1 YNy, To+1 YNo+1,To+1 +ANU+1,T0+1O"‘ YN, To+1 + AN, Ty +1
L viT YNg, T YNg+1,7 + ANg+1,T yN,T + AN, T
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2 The model

Assume that y; ; are génerated by an pure factor model

Yit =t teir =N+ ey (2)
4,7
%%
e fiis an (r x 1) vector of Lﬁfoob % common factor
<y .
@ A;is an (r x 1) vector of unob? G\?%ctor loading
@ ¢y = f;r)\i is the common compon‘é'@ ,@
S . Cp IS
@ ¢; is the idiosyncratic error term ‘o ??
Our objective is to obtain the prediction of counterfactual outcomes g; ;

based on Equation (2), and estimate the treatment effects.
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2 The model

Y1,1 YNNG YNg+1,1 YN,1

Y1,Tq YN VI ﬁ? YNg+1,Tp YN, T,
&Vw&? +1 +ANg+1,To+1 "0 YN, To+1 + AN, To+1

% é\%ﬁl T YN, T + AN, T

“0,0%
o 2,
Ko
Q

&

&

y1,1 s YNg,1
(o) “q’{
Y1,1 Tt YUNg,1L YNg+1,1 Tt YN, 6. o\
v . . . . ) . Q Y1,T, e YNg, To

wide = : - : : . : %11 =

Yi1,7 "' YN, Ty YNog+1,Tg ' YN,Tq
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2.1 Factor-based Estimation of Treatment Effects

Define Y. = (yiyl, . ,yi,T)T, Y = (yl, . ,yN), F = (fl, e ,fT)T and
A=A A8
2
@ The tall block of Y, dépo s Y a1, corresponds to the submatrix of
Y across untreated units 4 /§<

@ The wide block of Y, denoteo%&@ corresponds to the submatrix

of Y during the pretreatment per‘?oogs“}&

Let (Fian, Atan) and (Fyide, Awide) be the c%mqﬂ ctor and factor loading
matrices associated with Y, and Yyige, respgejlvely

° Ftall =F and Awide =A
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2.1 Factor-based Estimation of Treatment Effects

Given that Yi,y spans all times, we apply asymptotic principal component

analysis (APCA) to. Y. to estimate common factors for all periods:
@ conduct singular value d.p}@@posmon (SVD) on Yian/v/T Ny to obtain
Dtan, Ptan and Qian 11, 4\

@ estimate the common factor@éléassouated with Y as
Fia = (ftall 1, . ‘Pzg\ VTP

@ estimate the factor loading matrix asso?aé;ﬁd%th Y. as

Avan = (;\tan,l, cees ;\tan,No) = v/ NoQtanDran (3)
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2.1 Factor-based Estimation of Treatment Effects

Similarly, given that Yiigencontains all units, we apply APCA to Yige to

estimate the factor‘loadings for all units:

@ conduct SVD on YW‘““Z% to obtain Dyide, Pwide and Quide

@ estimate the common fa@' @Qx associated with Y;qe as

Fwide = ( wide, 15 - ogw?%) V TOPw1de

@ estimate the factor loading matrix ass@éafﬁi‘yth Ywide as

Avide = (j\wide,la c 5\wide,N> = V' NQuideDuide (4)
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2.1 Factor-based Estimation of Treatment Effects

Compute a rotation, matrix as
~ 4 ~T ~ -1
Hiss = %}@iideﬁ <Awide,OAWide:0) .

o Ayide .0 is the submatrix of mmd?@respondmg to the untreated units

The common component for unit ¢ a?@ ,& estimated by

éi,t )‘w1de 3 mlssﬁall???

The predicted counterfactual outcomes g; ; = ¢; ;.
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2.1 Factor-based Estimation of Treatment Effects

The residual is computéd as

7 \= %t — Cit,
408
The estimated treatment effectIA{% éiy for (i,t) € I;.

The standard error of Az 1 is glvegféy <.,

fé% ®)

@ 0;; is the variance of ¢; ¢

~2 __ 1 x~To 42
® oy = To Zs:l ei,s
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2.2 Nonparametric Construction of Confidence Intervals

Construct confidence intervals of treatment effects using the scheme sug-
gested by Li et al. {2024). Recall that %;; = ¢; s + €t + DNig, Uit = Cig,
and Ai,t=@z’t Uit : ‘é“

JAVIES é\ _ezt—czt Yit- (6)
%oy,
The standardized difference between/)&e and estimated treatment ef-

fects, (Ais — Aiy)/se(Ay), can be rewrﬁar@
Cit — Yit 0 ‘)

Sit = —F———

@/vzyt—}—ai

>
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2.2 Nonparametric Construction of Confidence Intervals

Adopt a residual-based resampling scheme to construct the empirical distri-
bution of s;; as follow:
Q For (i,t) € Iy, draw the bootstrap idiosyncratic error €7, by e;, =

UT,tez,t
o {ur :t=1,. %@t@ndom multipliers

@ For (i,t) € Z, draw the b@oé@ idiosyncratic error e, from the
empirical distribution {é; 5 : s 1O]&/)}(} 0}
@ For (i,t) € Z, construct the bootstré‘@d%mes Yi by yiy = éitel,

@ Apply the factor-based estimation procéuﬁ@Y*

’)
yzt

@Z‘,t +(87)°

A>i<
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2.2 Nonparametric Construction of Confidence Intervals

Execute the preV|ous resam scheme B times to obtain B statistics

denoted by s” cees 1t@v‘4\

o let go/24s and qi_q/2i ¢ beg @d (1 — «/2) empirical quantile of
{500, s7(B)} %. ﬁ&
o let pi_q it be (1 — ) empirical quaﬁ’@e@%L”

°o
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2.2 Nonparametric Construction of Confidence Intervals

The equal tailed (1 =@) confidence interval is estimated by
4,7 o —
éj&‘f O'iQa Ai,t + q1—(a/2),i,t\) Vit + 0’3
7N ”

EQi_a: = {Azt + a2,

The symmetric (1 — «) conﬁden eff% estimated by

SYq— alt—|: it — P1— azt\/vzt'i'o' &ﬁl it Uzt+o':|
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2.2 Nonparametric Construction of Confidence Intervals

For the null hypothesis #1q : A; ; = 0:

@ p-value based on the equal-tailed empirical distribution of A;; :

EQ 1 ’éjﬁ‘ 1 &
pi = 2min {E %}/( ih) > sie) s 5 > 1 (s5,(0) < s,»,t)} :

b=1 % é:f; b=1
@ p-value based on the symmetr?e@erf—%al distribution of A;; :

A ]

e

B P
pY = 5 21 (0] S
b=1 O/)

|

For the panel data with small size (7p < 50 and Ny < 50), p;E? is generally

recommended
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3.1 The model with covariates

Assume that the untréated potential outcomes y; ; are influenced by both

exogenous covariates and |nteract|ve fixed effects of the form
it = ”ﬁ%z@@—xnmm Ty (7)
N

\
@ x;;is a (p x 1) vector of the ah%
e Bisa (px1) vector of coefﬁaents/e %

“/
o We employ the interactive fixed effect ét&ﬁ(@)n (IFEE) proposed by
Bai (2009) instead of APCA to estimate %he coefficients 3 and the

common components ¢; ; simultaneously
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3.2 The model with nonstationary trend

Assume that all untreated potential outcomes y; ; are generated by a pure
factor model as in Equation 9 and the common factors f; follow a vector-

valued integrated process % %

e é{\@ (8)

@ 7, is an (r x 1) vector of zero- mea@% statlonary process driving
the stochastic trends ??

To accommodate integrated common factors, w?apply the modified APCA
instead of APCA described in Section 2.1
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3.2 The model with nonstationary trend

Assume the untreated potential outcomes y;; are generated by Equation

(7), the common factors£; follow Equation (8), and the covariates x;; are

generated by another vectoy integrated process:
4

4
Xt W%:H@_f' Eit,
J
R
@ g;;is a (px 1) vector of weakly stdgoé\%processes
To estimate the common stochastic trends, éct&&}dmgs and coefficients

on covariates, we utilize the contmuously—updﬁed (Cup) estimation pro-

posed by Bai (2009) instead of the IFEE described in Section 3.1.
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4 The xtteifeci command

The syntax for xtteifeciais

xtteifeci depvar [indepVars treatvar (treatvarname) [r(#)
iterate(#) @erance(re@e:%d({ml}) bootstrap(#) seed(int)
rmethod ({bnlabc}) rmax(#) ?igpé%qlsy}) frame (framename)
nofigure savegraph (prefix [, asi(s)/;;gﬁ%])]

N

@ xtset panelvar timevar must be 3% ’@‘?eclare a balanced panel
: D
dataset in the usual long form; see [xT] xts/e;&

@ depvar and indepvars must be numeric variables, and abbreviations are

not allowed
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5 Examples

@ Example 1: PoIiticaI@ﬁ&nomic integration between Hong Kong

and Chinese mainland t”/& é\
@ Example 2: California tobacﬁ%?q@gl programme
%o £



5 Examples

To begin with, the Stata<command xtteifeci can be installed from the
SSC (Stata version >= 17)’::2:&
‘Ir‘
. ssc install xtteifeci, all%epé}%

@ “all” specifies downloading %‘%‘nple datasets (“growth2.dta”
and “smoking2.dta") attached to ‘g%ifeci command

" ” - Q {‘/ -
@ "replace” instructs replacement of p@ﬁouﬁ@swn of the xtteifeci
s o
command if installed. %
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5.1 Integration between HK and Chinese mainland
The case in Hsiao et al. (2012): evaluates the effects of political and
economic integration<between Hong Kong and Chinese mainland on the
economy of Hong Kong.

2 Image source: https://www.sohu.com/a/800519984_121136655.
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5.1 Integration between HK and Chinese mainland

The panel dataset growth?2 .%attached to the xtteifeci command in-
cludes the following varia ac Hong Kong and other 24 countries or
regions from 1993Q1 to 2008Q: 2
@ the outcome variable gdp reprgﬁjﬁf@ uarterly real GDP growth rates
@ the treatment variable pi mdmatm@‘@d@%l integration

@ the treatment variable ei indicating ecéloﬁu;)ntegranon
%
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5.1 Integration between HK and Chinese mainland

. use growth2, clear

. Xtset region time //

Panel variable: region (strongly @1({4\

Time variable: time, 1993q1 to 200 % &
Delta: 1 quarter . é

¢ V4

. panelview gdp pi, i(region) t(time) type(th)J /

# Variable # Missing % Missing Gs/ ‘&

1 gdp 0 0.0 Q% l‘qll

*

2 pi 1041 68.3

(output omitted ) O
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5.1 Integration between HK and Chinese mainland

region

e

W contol [ Treated

Figure 1: Treatment status of political integration
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5.1 Integration between HK and Chinese mainland

. xtteifeci gdp if !missing(pi), tr ar(pi)

> ata of treated units:

N
Estimation results based on theé&a @Qntrol units and the pre-treatment d

N
Factor dimension = 8 4 e&; variates = 0
Size of Tall Block = (10, 44) N 091 1 Obs. = 458
Size of Wide Block = (11, 18) Mean e = 0.000

R-squared = 0.91805 Root Me éy @ror = 0.015

Note: The number of factors is estimated using the met%r“@ by Bai and
0N
be 8/ &

%

Ng (2002) with the maximum number of factors set t
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5.1 Integration between HK and Chinese mainland

Estimation and predictiof results during the posttreatment periods in Hong Kong

> , with equal-tailed{confidence intervals:

Time Actual Outcome, Predi Uut come [95% Confidence Intervall]
1997q3 0.0610 0.0670 0.1156
1997q4 0.0140 %% & 0.0531 0.1086
1998q1 -0.0320 Z7 /\ 0.0925 0.1663
199892 -0.0610 0.111 @ .0700 0.1639
1998q3 -0.0810 0.0837 o é 0.1468
1998q4 -0.0650 0.0890 0.1581

(output omitted )

200293 0.0280 0.0435 0.0671
2002q4 0.0480 0.0175 -0. Oé ) 0.0419
2003q1 0.0410 0.0354 0.0033 o 0.0632
200392 -0.0090 -0.0087 -0.0498 0.0249
200393 0.0380 0.0373 0.0122 0.0568
2003q4 0.0470 0.0608 0.0387 0.0824
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5.1 Integration between HK and Chinese mainland

Time Treatment Effect p-value [95% Confidence Intervall
1997q3 =0.0277*x* 0.024 -0.0546 -0.0060
199794 —0.0637*¥% 1000 -0.0946 -0.0391
1998q1 =0.1497*%x : -0.1983 -0.1245
199892 =0.1721%%x @ f% 0, -0.2249 -0.1310
199893 =0.1647**x .O(f -0.2278 -0.1026

(output omitted ) % A

\
200294 0.0305%* 0.0i2f, ‘9“@ 0061 0.0564
2003q1 0.0056 0.752 J@O222 0.0377
2003q2 -0.0003 0.872 OG 0.0408
2003q3 0.0007 0.880 Q’O B 0.0258
2003q4 -0.0138 0.184 £0.03 4@ 0.0083
Q4 g,"{
Mean -0.0217 o, o ?»
Note: (1) The average treatment effect over the posttreatment period is
-0.0217.

(2) *xx, %%, and * denote statistical significance of treatment effect

at the 1, 5, and 10 level, respectively.

Finished.
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Actual and Predicted Outcomes
during pretreatment periods in Hong Kong
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during pretreatment periods in Hong Kong
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o
R
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A?

i :

o

199793 1999q1 200093 2002q1 20033
time

—=e—— Treatment Effect
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5.1 Integration between HK and Chinese mainland

Consider the case of<econemic integration between Hong Kong and the

Chinese mainland:

. panelview gdp ei, i(region) t im(v&e(treat)
‘

# Variable # Missing %siég&

- /

1 gd 0 ol &5
2 ip 0 0.0 O "&
P %7
Missing for [N

how many
variables? Freq. Percent Cum. 06 “q’{
0N
o
0 1,525 100.00 100.00 OO
Total 1,525 100.00

Note: White cells represent missing values/observations in data.
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5.1 Integration between HK and Chinese mainland

region

W contol [ Treated

Figure 3: Treatment status of economic integration
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5.1 Integration between HK and Chinese mainland

. xtteifeci gdp, treatvar(ei) fram%wth ei)

Estimation results based on the%{ﬁ%ﬁntrol units and the pre-treatment d

> ata of treated units:
4.

Factor dimension = 8 T&oexg variates = 0
Size of Tall Block = (24, 61) o ol Obs. = 1508
Size of Wide Block = (25, 44) Mean Q = 0.000
R-squared = 0.91831 Root Mean %ya e@ = 0.011
Note: The number of factors is estimated using the met ro@‘\y Bai and

Ng (2002) with the maximum number of factors set to be

Guanpeng Yan (SDUFE) The 8th China Stata Conference August 20, 2024



5.1 Integration between HK and Chinese mainland

Estimation and prediction sesults during the posttreatment periods in Hong Kong

> , with equal-tailed confidence intervals:

Time Actual Outcome _Predi c? Outcome [95% Confidence Intervall
o /A

2004q1 0.0770 @lﬁ 0.0213 0.0853
2004q2 0.1200 @ 0.0440 0.1109
200493 0.0660 &/ 0.0288 0.0990
200494 0.0790 0. 0635 \\§ 0.0311 0.0992

(output omitted ) /f‘
2005q4 0.0690 0.0521 o @ 0.0899
2006q1 0.0900 0.0662 @ 0.1126
200692 0.0620 0.0459 0.0857
200693 0.0640 0.0376 0@) 0.0779
2006q4 0.0660 0.0255 5 ) 0.0622
2007q1 0.0550 0.0207 -0.0036 o 0.0611
2007q2 0.0620 0.0408 0.0163 0.0832
200793 0.0680 0.0433 0.0165 0.0823
200794 0.0690 0.0596 0.0277 0.0984
2008q1 0.0730 0.0607 0.0271 0.1031
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5.1 Integration between HK and Chinese mainland

Time Treatment Effect p-value [95% Confidence Intervall
2004q1 0.0280 0.116 -0.0083 0.0557
200492 0.0459%% 016 0.0091 0.0760
200493 0.0065 : -0.0330 0.0372

>,
200494 0.0165 @ oﬁ$\ -0.0202 0.0479

(output omitted ) &
2006q4 0.0405%* %2 /\Qﬂ 0.0038 0.0639
2007q1 0.0343* 0. 090 o 0.0061 0.0586
200792 0.0212 0.260 @0212 0.0457
200793 0.0247 0.232 o @4 0.0515
2007q4 0.0094 0.480 ’ 0.0413
2008q1 0.0123 0.424 £0.03 v@ 0.0459

5 -
Mean 0.0228 o C\g )

Note: (1) The average treatment effect over the posttreatment period is
0.0228.
(2) *xx, %%, and * denote statistical significance of treatment effect

at the 1, 5, and 10 level, respectively.

Finished.
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Actual and Predicted Outcomes Actual and Predicted Outcomes

during pretreatment periods in Hong Kong during posttreatment periods in Hong Kong
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5.1 Integration between HK and Chinese mainland

To access the generated frame growth2_ei, we the following command:

. frame change growth_ei

. describe, simple

region pred - gdp.q05 p% .y975 tr - gdp - eq975 tr - gdp - sy005
time pred - gd_q975 reo‘:/ 025 tr - gdp - eq005 tr - gdp - sy995
gdp pred - gd_q025 é\ tr - gdp - eq995 tr - gdp - eqp.1
ei pred - gd.q995 d_y! - gdp - sy05 tr - gdp - syp.l
pred - gdp pred - gd_.q005 tr gdp qé tr - gdp - sy95
tr - gdp pred - gdp.y95 tr - gdp * @5 (9} : gdp - sy025
pred - gdp.q95 pred - gdp.y05 tr - gdp - q@ p - sy975

To illustrate the utility of this frame," %e a customized graph to
visualize the treatment effects with 95% co c{‘ﬁ@ntervals

. twoway (rcap tr - gdp - eq025 tr - gdp - eq975 time) ///

(connected tr - gdp time, msymbol(smcircle_hollow)) ///

if region == 9 & ei== 1, name(eff_post, replace) ///
legend(order(2 "Treatment Effect" 1 "95% Confidence Interval")) ///

vV V. VvV Vv

ytitle("treatment effects on gdp")
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5.1 Integration between HK and Chinese mainland
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Figure 5: Treatment effects during posttreatment periods

Guanpeng Yan (SDUFE) The 8th China Stata Conference August 20, 2024



5.2 California tobacco control programme

The case in Abadie et al. (2010): evaluates the effects of California To-

bacco Control Programme (CTCP) on per capita cigarettes consumption in
California.

3 Image source: https://www.lagrantcommunications.com/ctcp.
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5.2 California tobacco control programme

The dataset smoking2.dta; WhICh is attached to the xtteifeci command

and constructed by Hsiao i&dﬁﬁnou (2019) for reevaluating the impact of

CTCP, contains the followin for 39 U.S. states from 1970 to 2000

S
%o, S

@ the outcome variable cigsale ( /) ar sales per capita in packs)

ain and poverty
0N

@ the covariate 1nincome, eduattain?@%
@ the treatment variable ctcp (indicator of«',}' P)
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5.2 California tobacco control programme

. use smoking2, clear
. Xtset state year

Panel variable: state (strongly balanced)
Time variable: year, 1970({to 2000?

Delta: 1 unit @(‘:‘e‘ﬂ
. panelview cigsale ctcp, i(state)%@ri@ treat)
S

# Variable # Missing %Mis;&oq§
s P9 78
0.0 5/

o

1 cigsale

o

2 ctcp

s
Missing for % “q{
how many ?»
*
variables? Freq. Percent Cum. %
0 1,209 100.00 100.00
Total 1,209 100.00

Note: White cells represent missing values/observations in data.
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5.2 California tobacco control programme

state

M contol [ Treated

Figure 6: Treatment status of CTCP
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5.2 California tobacco cont

. collect clear

. foreach var of varlist cigsale I eduatta:m poverty{
2. collect, tags(var[" var~” t "])‘I‘ xtunitroot llc “var” if state != 3
3. collect, tags(var[" var~ w1de@

4. }

itroot 1llc “var” if year <= 1988

. collect style row split, pos1t10n(r1ght¢ (gfn
. collect style cell, nformat(%9.4f) halign(ri 9 §

. collect style column, extraspace(2) .
. collect label values result tds "t statistic", modify 6 < )

. collect label values result p_tds "p-value", modify
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5.2 California tobacco control programme

. collect layout (var) (result[tds p_tds]l)

Collection: default

Rows: var

Columns: result[tds p_tds] bjév&

Table 1: 8 x 2

t statistic

cigsale_tall
cigsale_wide
1nincome_tall
1nincome_wide
eduattain_tall
eduattain_wide
poverty_tall
poverty_wide

.9344
L9777
L1273
.6212
.9866
.0602
.0223
L9973

1.0000 Q

1.0000 ‘/ &
0.0000 e ~
0.0000 06 <1\
0.1619 ‘o ??
0.0000 O
0.0000

0.0000
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5.2 California tobacco control programme

. xtteifeci cigsale lnincomé eduattain poverty, treatvar(ctcp) trend(1) rmethod
> (abc)

Estimation results based on thé data from control units and the pre-treatment d

> ata of treated units: //
N
'\)‘

Factor dimension = of Covariates = 3
Size of Tall Block = (38, 31 @ of Control Obs. = 1197
Size of Wide Block = (39, 19) Mean ed Error = 145.163
R-squared = 0.86142 3 ed Error = 12.048

/] b
R0 %4
o

“,
cigsale | Coefficient Std. err. t P>’f conf. intervall
\
Inincome 41.82516 4.74327 8.82 0. OOO 51.13199
eduattain -2.553667 .1742708 -14.65 0.000 —Q 56 ) -2.211728
poverty -.290102 .1527914 -1.90 0.058 gq .0096919
_cons -332.3309 51.89091 -6.40  0.000 -434. 1468 -230.51561

Note: The number of factors is estimated using the method proposed by Alessi

et al. (2010) with the maximum number of factors set to be 8.
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5.2 California tobacco cont

Estimation and prediction results during the posttreatment periods in Californi

> a, with equal-tailed confidence intervals:

Time Actual Outcome Predict{/ﬁ%{ome [95% Confidence Intervall
I e
1989 82.4000 87%5% 73.1565 103.4151
1990 77.8000 90. 54@ \{ 75.4083 107.7937
1991 68.7000 89. 1072’ § 2704 107.3637
1992 67.5000 87.0044 <' 104.7835
1993 63.4000 84.0022 99.0764
1994 58.6000 84.8180 i @ 101.8053
1995 56.4000 90.2783 g 107.5854
1996 54.5000 83.1358 68. 2 é “g’{ 99.5033
1997 53.8000 82.8551 69.397. . 0.7451
1998 52.3000 87.4098 73.5244 o 104.1373
1999 47.2000 85.8132 71.8777 O 102.9401
2000 41.6000 81.7831 70.0416 97.9608
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Time Treatment Effect p-value [95% Confidence Intervall

1989 -4.7855 0.452 -21.0151 9.2435
1990 -12.7470 yo -29.9937 2.3917

1991 -20.4072%% -38.6637 -7.5704
1992 -19.5044%% @ -37.2835 -6.1684
1993 -20.6022%% 24\6\ -35.6764 -6.4004

1994 -26.2180%%% 0 $743.2083 -13.1348
1995 -33.8783%%% 0 ooo.o \ .1854 -19.6631
1996 -28.6358%%% 0.000 e, 033 -13.7250
1997 -29.0551%%% 0.000 zf)( 5.5973
1998 -35.1098%%% 0.000 §\ 2244
1999 -38.6132%%% 0.000 { 4.6777
2000 -40.1831%%% 0.004 -56. 3@3 {‘  28.4416

4 <-°~>
Mean -25.8116 e /

o)

Note: (1) The average treatment effect over the posttreatment period is
-25.8116.
(2) *xx, **, and * denote statistical significance of treatment effect
at the 1, 5, and 10 level, respectively.

Finished.
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Actual and Predicted Outcomes
during pretreatment periods in California
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