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Analytics Innovation” & FAZ XS /N3] AL Hlolg A

2=
A 3= thA] data 2 9] EWE = 3 WA 9] o Ak yebda o Bgke

[2% 1] vlolE 247]< 899

o Data

Generating data in a manipulable,
processable, or analyzable form

Innovation: Use of results Analytics

Improving decisions or actions—and Aggregating, curating, and
thereby extracting new economic analyzing the data

and societal benefits

A= GAO
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314 9] =l whe}

A & 8r5 (Supervised Learning) ¥} B]A| & (Unsupervised) g59 =

(Learning) ©]2}1 3+t}, glo]E] &4 o2& o] &

A Lot 871 A S8R sk H X W y ghE vekst 35
HEX FEZ ST e rd S e 2107 x; 9 o] g ol 4]

7
Qi 7|EAow thge] Aow HHAH FAAA y o] A&

FA(AE5Y) ol 37 A, T H (categorized) EAH FH(HFI)

f5 7ot Ao, A9 HolH & o] &3l W x #holl thsste v it=
Adalgs Sk e gtel distel Fets] dAE 5 9l del

i

A7l x & WS (Independent Variable), y & F&W S

.,d
<y
A
o
&

(Dependent Variable) #t21 3t=d], 4], A4, AFE &9

wokell A [3 113} 2o vkt o] 5 o= A et

Dependent variable Independent variable
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Explained variable Explanatory variable

Response variable Control variable

Predicted variable Predictor variable
Regressand Regressor

ZF5: Introductory Econometrics (Jeffrey Wooldridge)

(1) A =85

D 3] AEA (Regression Analysis)

7 AA e AS FA sk Al (coefficient) B & F= T ol
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=)C‘ﬂ+€ ﬁZ(ﬁO,ﬂl,ﬁz,...,ﬁp)

ol Al B F 2= A ollA o] &5+ ol HAA Y (Least
Squared Error) &= n 7} #5 & (1, x1, X2, =+, Xp» V)= B3 Wl
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Period Predicts Brightness for Pulsating Stars
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COAST
COAST

20 30 0 10 20
KHOU KHOU

Parametric: Nonparametric (k-nearest

neighbors):

J(x) = fo + frix
f(x) = average y value of the 50
points closest to x

KNN 241 ol A= A7) AHE &S o 5aetaat e do] A Ba7]2

g TR 7he =0 % KIS 35 gt F2F 5 FdS ot

w7t dSstee #ol =EEvh old K el oW 45 g
W

Qs mdo] Basta WEA

E
)
X
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==
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2
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S

g KNN 2404 y gto]l A5 #hol obd W53 dojgold

A (Classification) = AA|g o= Qlth. [1¥ 5]+ Ao FAAH

i
3
Hm

A EA S o] g3te] A WU S Bt
T

A 7o K 9 Wae] FRAow
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[ 5] KNN 2 0] 43+ B2 1.4 ofA]

b Spam?

char.freq.exclamation
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04

-
-

- | 0 1 2
word.freq.free

@ &7 4 (Classification) : Logistic Regression 2@

SeuA 8] gl (13 613 RS W FFEE ol e Aol
Z] A~

g 3]7 A (Logistic Regression: Logit) ©| T}.
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04

0.2

A standard choice is g(z) = /(1 + €°).

« Atz=0,g() =0.5.

* When z — 00, g(z) — 1,and when z — o0, g(z) — 0.

@ °JAFE U5 (Decision Tree)

AR A E e 2 @A (node) o4
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Istat 4 4.65 Istat < [16.085

medv
30
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Istat {3.325 Istat <{5.495 ‘ Istat £ 19.9
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G A, 2 dANA AR hPS FHEA NZ S
srohuiw et

[1% 8] A U= o] &&

goaldiff < 0.5

o e =

M

inro?2: 0 timespan = 3.39167

numpep < 2.5 timespan £ 6.79167 inroW2: 0 inroy3: 0

time <2775 goaldiff < -0.5 numrefs: 1 [ numpen < 2.5 o L time < 37.6917
=

0.37 5 O.L
0.63 0.65 0.58
laghofme: 0 laghome: 0
0:0.34 0.44 040 0.28 0.34 0.34 0.46 049
1:0.66 0.56 0.60 0.72 0.66 0.66 0.54 0.51
0.49 043 0.59 0.52

® Q12137 (ANN, Multi—Layer Perceptron)

AFA AL A (Neural Network Analysis)S A=A A7
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Hidden layer  Output layer

Input layer Hidden layer

T4 B4 (Clustering) & hEZAQ HX & sh&EHo g A= kS
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(Classification) ¥ Tt}
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AVA L Belsto] Ay BAS T sPolth AMHOw Solrtat

ltem Count | Items (1-itemsets)
Bread 4
Milk 4 N ltemset Count Pairs (2-itemsets)
B_eer 3 :
M {Bread,Beer} 2 (No need to generate
candidates involving Coke
2 or Eggs)
{Milk,Diaper} 3
{Beer,Diaper} 3
Minimum Support = 3
PP N Triplets (3-itemsets)
If every subset is considered, ltemset Count
6C1+6C2+6C3=41 {Bread,Milk,Diaper} 3
With support-based pruning,
6+6+1=13
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1}, 913} 3E (causal inference) o] thkst B E

ALE]l Ftslol A QIFFEo] ofH R ol AAe wE 'IE
gtetstr] S1alA = HA7F AN 15 Ao whek 11 T Fel A A7)
slolthd A ek A 3ol of ¥ 2po| 7} Ql=A] &lslo] of gty sFA| Wk o uf
AX7F Aok DASls Ade AAZE DASA] ofy g AR
(Counterfactual) ©]7] izl A#& #53 + §loh

gkep Aol st JHAVE BEF sdstud B4 1Ee
skl AAE FATORMN adE vE FQld ¢ AR HAAlR=
A8 WA o] vEX HX IFY BA IFS 7TEE WdE

el Heitha & 4 §17] uFolt.

[2% 15] SDO 9} ATE 9] #o] %
Enlyi|d; = 1] — En[yildi =0] = E[Y'] - E[Y?]
SDO Average Treatment Effect
+E[Y°|D =1] - E[Y°|D = 0]

>
Selection bias

+ (1 — 7)(ATT — ATU)

W
Heterogenous treatment effect bias

(23 1516041 $-27k Sistolof sh A9 Eah 3

gt %
&7 (Average Treatment Effect: ATE) o)A 5t 2|7} #=3F & Q&=
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2 2] (Treatment) &) &3 (Effect) 7} F£9 1% &1sl7] 9sA=
A A A2 Zpol & HlWSEAU A A o] %o AX| 3} FA|To] 2ol &
Hl w3k WHS AZ4E] & 5 Qo) AT A %] 39 Zo|wtk vl w

AR Lol tiet Ak B ghol AIRE A3 s R o gt

Eg A A o] AA I A e vl Ae AR a5
A 1EE NS Sl whet @A sk Ak 7F Wb H A ks o Al

Outcomej; = By + B Treat; + B3Post; + B4(Treat x Post);: + ¢t

el g A% AA 1FW FA 1F A7 AR AT AzA

1A 150 2kl g3t FA 152 Aol gkel

[

(i,
i)
)
10
2k
°
rulm
roi'
i

N
2
o
ii
o
Olt
—|_l
r o
Jl
it
D)
52
3o
r,
>
=
ko
rO
o
=
ik
It
o,
ko
rO
—n

o] TAHE WAl & o] §-ato] A X &F MY o] HA w4
Aolo] wE wgES WaHE AHE A7IL fsith [ 2] 9 ol
A3 o] zhzt AR (ND) $F AW U of(PA) o A

el zols Aatstd ¢ & 2.76 22 yedH, o ;e wAAY
HAAYT Qo r A 18E W3t avE vistal HAYT Ao w
e8]y agEo] 2.76 HE A5 AS BT At

46



Yits = a+YNJ;s + Ady +‘5(N} X d)sz‘ + Ejts

PA Pre:
PA Post: a + A

NJ Pre: a + 7y

NJ Post: a + v+ A +6

(NJ Post - NJ Pre) - (PA Post - PA Pre) =0

[3 2] wAA (N]) 2} AW Yol(PA) o] HALT 2ol & 185 s}
Stores by state
Difference,
PA NI NJ—-PA
Variable (i) (ii) (iii)

1. FTE employment before, 2333 20.44 —-2.89
all available observations (1.35) (0.51) (1.44)
2. FTE employment after, 21.17 21.03 -0.14
all available observations  (0.94) (0.52) (1.07)
3. Change in mean FTE -2.16 (.59 2.76
employment (1.25) (0.54) (1.36)

(2% 17] 7 AA (N]) 2 Al wyol(PA) 9] 1185 A3}

LabourSupply
Treatment
..................... ‘
i S
- Fc‘b Nov Tl
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[ 4] 74 973 74} AR 8H(2004-2017)

T | ARG | ARelnn | Adea 5374 3

2004 55 (46%) 12 | (10%) 52 | (44%) 119 | (100%)
2005 19 (26%) 10 | (14%) 4 (6%) 39 | (54%) 72 | (100%)
2006 11 (16%) 15 | (22%) 0 (0%) 43 | (62%) 69 | (100%)
2007 26 (19%) 34 | (25%) 23 | (17%) 56 | (40%) 139 | (100%)
2008 3 (5%) 110 | (64%) 1 (1%) 52 | (30%) 171 | (100%)
2009 8 (6%) 62 | (44%) 2 (1%) 69 | (49%) 141 | (100%)
2010 14 (9%) 31 | (20%) 5 (3%) 106 | (G8%) 156 | (100%)
2011 9 (7%) 31 | (25%) o (4%) 77 | (63%) 122 | (100%)
2012 20 (14%) 31 | (21%) i (4%) 88 | (61%) 145 | (100%)
2013 21 (17%) 9 (4%) 2 (2%) 97 | (78%) 125 | (100%)
2014 15 (11%) 34 | (25%) 2 (2%) 85 | (63%) 136 | (100%)
2015 17 (12%) 25 | (18%) 3 (2%) 96 | (68%) 141 | (100%)
2016 16 (12%) 40 | (29%) 8 (6%) 72 | (53%) 136 | (100%)
2017 16 (10%) 31 | (20%) 9 (6%) 101 | (64%) 157 | (100%)
sHA| 255 (14%) 459 | (25%) 32 (5%) | 1,033 | (57%) | 1,829 | (100%)
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EE RRAS WEARE g% 9 olgud, 98 o

Ayl Od ABnd WEAY Ak AE F e HEAY BA2

T glom, WPATAS VFLY, AAAR, dxer 9,
<

FRAIAE, A B, A2 PEE 9 nSAE 2 g o] gl

GAO & 939 943 e 29939 oF, HE £t 43
WA el A wheh A E A ARG A A el o ste] AR A @ s,
2o g e oA, 2% 8 71 ¥ ekdet el Aok

M, 71k, Bl el 7] D 71k B g 2hx) g

’

58



[2% 18] "= GAO =4 =
Staff Offices
Congressional X A
Relations Public Affairs
Comptroller General spector Geners
o nspector General
Strategic Planning Opportunity and of the United States
and External Liaison Inclusiveness
SRt Chief Operating Chief Administrative
geeml Co Officer Officer/ CFO
[ — [
Deputy General Counsel/ Chief Quality Cg:‘;'c":s"s“s Deputy Chief
Ethics Counselor Officer Improvement Administrative Officer
T
5 ; 3 = Audit Policy Financial
Nanaging [?sslo::aata 6L. |11 Managag G‘j";ﬂa 6. Quality Field Operations  f{ Management and
- 5 Assurance Business Operations
Managing Associate G.C. | | | Managing Associate G.C. et Infgrnr:?;r; :Dyks:;,ms
Goal 3 legal Services Sonics
Managing Associate B.C. || | Managing Associate G.C. Infrastructure ||| nge{e:m?:l
Procuremant Law Legal Operations Operations Program
Learning Center |
Mission Teams
| | | | | | | |
Applied cuji:?u Financial ‘52": i Homaland I;ﬁ;malﬁun Physica Strateai
Research and u i Management imestiaati Security and Gl e 3 :rategu:
Methods an ) s mves qatws Justice and structure Ssues
Managament Service Cybarsacurity
Contracting Education, Financial lnternational Natural Science,
and National Workforce, Markets and : Resources Technology
p : Health Care Mairs and
Security and Incoms Community & and Assessment,
Acquisitions Security Investment Environment and Analytics
|
Technical Chiefs Technical Chief
Chief Data
Chief ; Chief Scientist and
Accountant Chiof Actuary Economist Director of the
Inngvation Lab

Xt2: GAO, “Performance and Accountability Report: Fiscal Year 2019" (2019 4 11 & 7|&)
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The Yellow Book ¢]2}a. &8 72 GAO & AH 7HAF 715 (2018) ol
M= GAO 7F 3= A 732 AFAAF(Financial Audit),
AT 4 2 FA % = (Attestation Engagements and Reviews of

Financial Statements), A 3-7FA} (Performance Audits) 2 ¥t}

A AL (Performance Audits) & 243241 43}, ZA4E ) W

AEe ATl A grIne Jng wme el 2 AEARel)
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-20 -15 -10 -5 0 5 10 15 20 25
Percentage point difference
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district number of schools number of 50th highest proportion of outstanding
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== 23 0 081
=EF 14 0 0.76
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EQE T ] 0.80
53 18 0 0.85
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MOen 14 0 0.83
MED 18 4 092
8= 7 0 0.81
25+ 23 0 0.81
£ 37 & 0.87
FEA 25 3 0.87
EEES 22 1 0.80
it 12 ] 0.83
S 23 0 0.80
TES 1 0 077
Eay 9 0 077
T 20 0 0.76
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area CT 11496 71628 16.890 30 60 80 130
mid_price 11,496 415305250 20902960 §.030 27730 49000 234000
mid Uprice 11496 566320 239034 172616416026 641 428 2.390314
numb contrat 11 496 28.442 23765 3 13 35 323

year dstrt id chi.y sqM priceC

2006 : 9538 T #1668 AERFEIFENI A S 0T ERD: 12 0:9108 L1116 high:2914

2007 - 958 =ET:T768 SR A2 0 EsD: 12 1:2388  M:3028  mid 5799

2008 : 953 HET TG EEIIRIEEOERD 12 MA 5:5352 ow 2783

2009 : 953 TEI:E36 FIEREFIEE S0 ERD 12 MA MA A

2010 : 958 LEIZ 800 IERIEREe0:12 MA MA MA

2011 : 958 =EEZ 1583 HESMEDC12 MA MA MA

(Other):5743 (Other) :6458 (Other) ;11424 A A A
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of X 17 A 17 SAUS Hluste] Ao mE Ay}

=
AN BAE &elst= o] 2 (Difference —in—Difference: DiD) &

A2 of] mE A JABHAE Rl A= A X7 o] Fol %
g0l AAE A8 wAs AHrp vk AXx7F fivhd 2As Sl
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B oAqte A A g o] T A4 (DID) WHS A X7} WAy
At Fo AAM HA7F o] FAW IFI HA 7L o] Fo|XA ¢k
FALEFS F4Y0] YT EHEAN) BHS HATE S AL
A2 257 FA 259 AX A Fo] ARl wge zpol5 o] &3t
A9 ang Fah= ol th

A A 1% (Treatment Group)= A(E7FA) FA 135 (Control

|

/\

Group)= B(z=H)olzta skar, A=A ofde] AzkE 1(Pre-—
intervention), ©] %% 2(Post—intervention)©]2}al stt}, [1% 25] 2
[3£ 14 18} #Zo] A=A oldell= HA 152 A, 541 152 B9 3=
AR AR A5 AlZro] Apgte] whet T wkE &3 24z

AR, AXE e A2 1FS A2 A3 a3 E v "k o]

[2% 25] o] T2 el tigh id =

Observed outcome
trend in intervention
group

rou Intervention
| effect
1
'
'
& Constant
E
9 difference in
S outcome
o
Constant difference i
outco Unobserved Counterfactual
outcome trend for
Observed outcome trend in intervention group
comparison group

Pre-intervention Post-intervention
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SE7F g3 A AX o] W Z E & AR 2759 HA o) F
ABREEY az ol AA7F A vbd A RAE AR Yar (=A+T) =
wogkeldl, o] #hs vt 5T F JonE A 252 A AF
Agk W3 (Y 2 - Y0 AX 252 A A5 Azt HIHY ae
=Y a8 Aol gk 7k AA aAQIE E 78 5 AU

é

N

Tz Az A1t 1 EHA A2 2 THA XtE
1 Y= A - -
A
2 Ya=A+T+E T+E E
1 Y B1 = B - -
B
2 Y B2 = B+T T -

E= (YB,z - YB,1) - (YA,z - YA,1)
ol th ¥ o] A Aol thgk tn| MQl Treat, 2| A5l th &t
AZE AaE YERdE gu] W5l Post & 3t A4S A

61 9 gto] +2I7F &L A2 AA o wE myolth

Yit = Bo + BiTreat; + §,Post; + &, (Treat X Post);; + €;
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Yist = Vs +Te +8Dg + €1t

. 2d 74
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Cheng and Hoekstra(2013)+= AYWE ®HAE ddsi= H
(Castle Law) AAo] mh& HH oo A AR F7F 29E &<l87]
9)eto] T Castle Law 28 A]7]1¢] AFo]& o] &-sfo] o] FAk (DiD)
B85 A A3 11, Cornwell and Cunningham (2013) &= Y| 3802
Mgk o] A% A N mHE FR1sH] At v FEE Y
5§ Aol vE A& o838t o]FAE (DID) A 9 o]& st
A28 (Triple Difference) #4412 A A&}t

AT 9 A At B4 EEe FFasto] o] ek

2495 53 Zo] Two—way Fixed Effect 2% 43513t

il

log(Unit Price;q¢) = Po + p1Treat; g + BoY7TDy + P31dD; 4 + PyDisty + fsXs, + € q¢
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1 4y

AA A O =2 1.8% WA 1.9% "+ 7}

i)

27} o
Flo] £& 7} gk Aust TAE o) F e olFE 7HA o] e
=

obstEe] el 3] FhHo] 9 45 2o

oI wg=A

s R I R

o | 3 a, A1k A3t Al

et s lE A3 22012, 2013 @) 710 2.7~2.9% wE &
Assta Akl A deE 1 gibes JaF s EHE A O0E YENY A, B
A 3k SAACE Fon| gk o] ]l
[3£ 15] ©<¢ 4] 28 A3 43}
Dependent variable:
1 m Uprice
(1) (2) (3) 4
GS -0.0187" 0.019"
{0.008) (0.008)
{0.008) {(0.007)
GS2 0.015™ 0.016™"
{0.008) {0.007)
G53 -0.010 -0.014
{0.010) {0.010)
District Price index No Yes No Yes
Years later Treatment No No Yes Yes
Observations 13,092 13,092 13,092 13,092
B2 0.943 0.957 0.943 0.957
Adjusted R? 0.938 0.953 0.938 0.953

Residual Std. Error

0.092 (df=11989) 0.081 (df = 11988) 0.092 (df = 11987) 0.081 (df = 11986)

Note:

*p'{D.l; *

"p=0.03; ""p=0.01

ol9} o] ¥ A
obshE (A 189 WA olBE(EATIE) S BE 7HA
W

[72% 26] 3} #o] &Qlst
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7hAel nial 8Hq] AHE W7 A3 39 2011~2012 d Aol
ofu}E 7hA L AnkA o2 shesiditt. o] A E At ek A A A
olzlell oJste] 7hzo] v oI EVE A H e ol E KTt oA o R o

sheshs 5 BANA 28 adlo] 9L MATtL ¥ FE 99tk

d

a00

600

Lnit Price
=
=
=

Red: treated
. Black: control
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Bar: pri
; . ar: price ga
Years before and after Good Schools information P 9ap

ol ¢} o] o}lutE WA 714, AAF 221 (AH) 5 olHE WX o
& E5Ao] 2t A= AA 3oy A o Ao whEl g2 A Y
ARoermz b o]yt 291& =AY Hsle] Ar¥ EA4 W Xs =

s 7 80 = 48 OfLFE 7} 17| 7} &0} 74240] B0] @211, T2 $joj= 1Z OfmE T} 91| 7}
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[3 16] = TA W7 iidd g A3 A3

Dependent variable:

1 m_ Uprice
(1) (2) (3 )
GS 0.018""" 0.020°°°
(0.003) (0.003)
GS1 0.008" 0.010""
(0.004) (0.003)
(0.003) (0.003)
GS3 0.028°" 0.030"""
(0.006) (0.006)
District-Year dummy Yes No Yes No
District Price index No Yes No Yes
Years later Treatment No No Yes Yes
Year specific trends Yes Yes Yes Yes
Observations 11.496 11.49%96 11,496 11.496
e 0.985 0.982 0.985 0.982
Adjusted R? 0.983 0.980 0.983 0.980

Residual Std. Error  0.047 (df = 10216) 0.051 (df = 10479) 0.047 (df = 10214) 0.051 (df = 10477)

*

Note: "p=0.1; Tp=0.05: " p=0.01
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Data collection

library(tidyverse)
library(openxlsx)

getwd()
setwd("C:/Users/khaka/Documents/UT/CausalInference(s20)/04 project/03_D

ata")

# define a function for constructing APT price - tracaction volume data
APT_fn <- function(file) {

# read Excel file

APT temp <- read.xlsx(paste@("raw data/", file), 1, startRow = 17, co
1Names = TRUE, rowNames = FALSE)

# change column names from Korean to English

names (APT_temp) <- c("add1","add2_1","add2_2","APT_name","area","C_yr
_m","C_d","Price","floor","age")

# add year, district variables

APT_temp$year <- substr(APT_temp$C_yr m, 1, 4)

#APT temp$dstrt <- substr(APT temp$addi, 7, 9)

#APT temp$dong <- substr(APT_ temp$addli, 11, 13)

add_temp <- data.frame(do.call('rbind', strsplit(as.character(APT_tem
p$addl),split = " ")))

APT_temp$dstrt <- add_temp$x2

APT_temp$dong <- add_temp$Xx3

# categorize area of apratments

APT_temp$area CT <- round(APT temp[,5], digits = -1)

# group by APTments and area with median price and transaction volumn

APT_temp %>%

group_by(year, dstrt, dong, add2_1, APT_name, age, area_CT) %>%
summarize(mid_price = median(Price), numb_contrat = n())

# for initial setting of data frame
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#data_list <- list.files(pattern="APT*")
APT _complex <- APT_fn("APTO6.x1lsx")

# adding other years
data_list <- list.files(path = "raw_data", pattern = "APT*")[-1]

for (file in data_list) {
temp <- APT_fn(file)
APT_complex <- rbind(APT_complex, temp)
}
# apt id with district, name of APT and area
APT_complex$id <- paste@(APT_complex$dong,APT complex$APT_name, APT_comp
lex$area_CT)

# drop the insignificant data
## drop the apt complex which has less than 3 contracts
APT 1 <- subset(APT_complex, numb_contrat >= 3)

## yearly transaction

yr_price <- xtabs(mid_price ~ id + year, APT_1)
yr_price[yr_price == 0] <- NA

yr_price <- na.omit(yr_price)

full yr <- row.names(yr_price)

chk <- data.frame(id=full_yr, chk = 1)
APT_2 <- merge(APT_1, chk, by = "id", all = TRUE) %>% na.omit()

length(full_yr)
summary(as_factor(APT_2$%chk))

## school check

### The list of elementary schools with good performance in 2011 in Seo
ul

### 50 highest scoring schools and top 10% of each district("GU" in Kor
ean) => top school

### Using school district of the top schools,

### make address lists of apartment complex withing the school district
s -> school.xlsx

school chk <- read.xlsx("school.xlsx", 1, colNames = TRUE, rowNames = F
ALSE) %>% unique()

# key variable to merge with school district data
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APT_2%$add <- paste(APT_2$dong,APT_2%$add2 1)

# create dummmy for information about good schools. The information was

released in late 2011.
APT_3 <- merge(APT_2, school_chk, by = "add", all.x = TRUE)
APT_3$year <- as.numeric(APT_3$year)
APT 3[is.na(APT_3)] <- ©
# dummy for treatment
APT_3$GS <- ifelse(APT_3$year>=2012,
ifelse(APT_3%$chk.y==1, 1, 0),0)

# other covariates
Xvars <- read.xlsx("covariates.xlsx", 1, colNames = TRUE, rowNames
UE) %>%

as.matrix() %>%

as.data.frame.table(responseName = "price_index")

Xvars <- read.xlsx("covariates.xlsx", 2, colNames = TRUE, rowNames
UE) %>%

as.matrix() %>%

as.data.frame.table(responseName = "volume") %>%

merge(Xvars, by = c("varl", "var2"))

Xvars <- read.xlsx("covariates.xlsx", 3, colNames = TRUE, rowNames
UE) %>%

as.matrix() %>%

as.data.frame.table(responseName = "households")%>%

merge(Xvars, by = c("varl"”, "Var2"))

Xvars$district _id <- as_factor(Xvars$varl) %>% as.numeric()
names(Xvars)[1:2] <- c("dstrt","year")

# APT complex id and weight(total sales)
i_vars <- APT_3 %>%

group_by(id) %>%

summarise(TOt_Ctrt_wt = sum(numb_contrat))
i_vars$APTid <- 1l:nrow(i_vars)

# combine all variables
APT_4 <- merge(APT_3, i_vars, by = "id", all.x = TRUE)
APT 4 <- merge(APT_4, Xvars, by = c("dstrt","year"), all.x = TRUE)

# log values
APT 4 <- APT_4 %>% mutate(
1 m price = log(mid_price),
1 households = log(households),

TR

TR

TR
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1 volume = log(volume),
1 price_index = log(price_index)

)

# write file
write.csv(APT_4, file = "APTandSchool.csv")

Regression

rm(list=1s())

library(tidyverse)
library(haven)
library(estimatr)
library(kableExtra)
library(lfe)
library(stargazer)

setwd("C:/Users/khaka/Documents/UT/CausalInference(s20)/04 project")

R 1oad data HHAHAHSHFHHHHEHSHFHH
APTprice <- read.csv("@3 Data/APTandSchool.csv", header = TRUE)

Y add new variables HHAHEH SRR R H T

# detailed treatment 1~2 year, 3~4 year, 5~6 year

APTprice <- mutate(APTprice,
GS1 = ifelse(GS==1&(year==2012|year==2013),1,0),
GS2 = ifelse(GS==1&(year==2014|year==2015),1,0),
GS3 = ifelse(GS==1&(year==2016|year==2017),1,0)

)

# classification by area
summary(as_factor(APTprice$area_CT))
APTprice <- mutate(APTprice,

sgM = ifelse(area_CT <= 40,"XS", # ~ 45
extra small
ifelse(area CT <= 60, "S", # 45 ~
65 small
ifelse(area CT <= 80, "M",# 65 ~
85 medium
ifelse(area_CT <= 130, "L
"UXLT) ) ) ) )

# 85 ~ 135 large / 135
~ extra large
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# classification by price
APTprice <- mutate(APTprice,
priceC = ifelse(mid_Uprice <= 412.8, "low", # 1st qu

antile

ifelse(mid Uprice <= 638.5, "mid","h
igh")))

# 2nd&3rd quantile /4th quantil

e
HHHHEH RS modify dataset T
# drop extra small & large apartments
APTpriceM <- subset(APTprice, APTprice$sgM != "XS" & APTprice$sgM != "X
L")

#APTpriceM <- mutate(APTpriceM,

# age = 2020 - age,

# chk.y = as_factor(chk.y),

# sgM = as_factor(sgM),

# priceC = as_factor(priceC),
# year = as_factor(year),

# GS = as_factor(GS),

# GS1 = as_factor(GS1),

# GS2 = as_factor(GS2),

# GS3 = as_factor(GS3),

#)

Y data statisticts HHEHG RS

stargazer(APTpriceM[,c("year","age","area CT", "mid _price", "mid_Uprice
J

"numb_contrat™")], type = "html", rownames = FALS

E)

glimpse(APTpriceM[,c("year","age","area_CT", "mid_price", "mid_Uprice",
"numb_contrat")])

summary (APTpriceM[,c("year", "dstrt","id","chk.y", "sgM", "priceC")]) %
>%
kable() %>% kable_styling(fixed_thead = T, font_size = 11)

AR regression HHHHE

# simple

regl <- felm(1l m Uprice ~ GS | year + APTid|@|APTid ,
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weights = APTprice$Tot_Ctrt_wt, data = APTprice)

reg2 <- felm(l_m Uprice ~ GS + 1_price_index | year + APTid|@|APTid ,
weights = APTprice$Tot_Ctrt_wt, data = APTprice)

reg3 <- felm(1l_m Uprice ~ GS1 + GS2 + GS3 | year + APTid|@|APTid ,
weights = APTprice$Tot_Ctrt_wt, data = APTprice)

regd <- felm(l_m Uprice ~ GS1 + GS2 + GS3 + 1_price_index | year + APTi
d|e|APTid ,
weights = APTprice$Tot_Ctrt_wt, data = APTprice)

## table
stargazer(regl, reg2, reg3, reg4, type = "html",
omit = c("yd","ysq","yp","1_price_index"),
add.lines = list(c("District Price index", "No", "Yes", "No",
"Yes"),
c("Years later Treatment"”, "No", "No", "Yes"

, "Yes") ) )

## plot control group v.s. treatment group

C_T <- APTpriceM %>% group_by(year, chk.y) %>%
summarise(price = weighted.mean(mid_Uprice, TOt_Ctrt_wt)) %>%
as.data.frame() %>%
mutate(TorC = ifelse(chk.y==1,"Treated","Control"))

ggplot(data = C_T, aes(x = year, y = price, color = TorC)) +
geom_line() + geom_point() +
geom_vline(xintercept = 2012, linetype = "dashed", color = "blue") +
theme_minimal() +
xlab("Years before and after Good Schools information") + ylab("Unit
Price")

i other plot ##HHHEHHHEHHEHHHHEHEHE
CTR <- APTpriceM %>%
filter(chk.y == @) %>%
group_by(year) %>%
summarise(CTR = weighted.mean(mid_Uprice, TOt_Ctrt_wt)) %>%
as.data.frame()

Trt <- APTpriceM %>%
filter(chk.y == 1) %>%
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group_by(year) %>%
summarise(TRT = weighted.mean(mid_Uprice, TOt_Ctrt_wt)) %>%
as.data.frame()

C_T <- merge(CTR, Trt, by = "year") %>%
mutate(DIFF = TRT - CTR)

ggplot(data = C_T, aes(x = year)) +
geom_line(aes(y = CTR)) + geom_line( aes( y = TRT), color = "red") +
geom_bar(aes(y = DIFF),stat="identity', fill = "skybluel") +
geom_vline(xintercept = 2012, linetype = "dashed", color = "red") +
theme_minimal() +
xlab("Years before and after Good Schools information") +
ylab("Unit Price") + scale_x_continuous(breaks = c(2006:2017)) + them
e(legend.text = )

R other fixed effect #iHHHHEHHHHEHEHIHE
yr_lp = unique(APTpriceM$year) %>% sort()

# create regin-by-year dummy
dstrt_lp = unique(APTpriceM$district_id) %>% sort()

for (yr in yr_1p){
for (dt in dstrt_1p) {
X <- pasteo("yd",yr,dt)
APTpriceM[[x]] <- ifelse(APTpriceM$district id==dt&APTpriceM$year==
yr,1,0)
Yo}

# create area - year fixed effect
SqM_lp - C("S“,“M","L")

for (yr in yr_1lp){
for (sq in sgM_1p) {
X <- paste@("ysq",yr,sq)
APTpriceM[[x]] <- ifelse(APTpriceM$sqM==sq & APTpriceM$year==yr,1,0

# create price - year fixed effect
price_1p = c("low","mid","high")

for (yr in yr_1p){
for (p in price_1p) {
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x <- pasteo("yp",yr,p)
APTpriceM[[x]] <- ifelse(APTpriceM$priceC==p & APTpriceM$year==yr,1

,0)
Yo}
# formula

## get colnames
dstrtfixed <- colnames(
APTpriceM %>%
select(starts_with("yd20")) )

sqfixed <- colnames(
APTpriceM %>%
select(starts_with("ysq20")) )

pfixed <- colnames(
APTpriceM %>%
select(starts_with("yp20")) )

##
formulal <- as.formula(
paste("l m Uprice ~ GS +",

paste(
paste(dstrtfixed, collapse = " + "),
paste(sqfixed, collapse = " + "),
paste(pfixed, collapse = " + "), sep ="+ "),

"| year + APTid | © | APTid"

formula2 <- as.formula(
paste("l_m_Uprice ~ GS + 1 _price_index + ",

paste(
paste(sqfixed, collapse = " + "),
paste(pfixed, collapse = " + "), sep ="+ "),

"| year + APTid | © | APTid"

formula3 <- as.formula(
paste("l m_Uprice ~ GS1 + GS2 + GS3 + ",

paste(
paste(dstrtfixed, collapse = " + "),
paste(sqfixed, collapse = " + "),
paste(pfixed, collapse = " + "), sep =" + "),

"| year + APTid | © | APTid"
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formula4 <- as.formula(
paste("l_m_Uprice ~ GS1 + GS2 + GS3 + 1 _price_index + ",

paste(
paste(sqfixed, collapse = " + "),
paste(pfixed, collapse = " + "), sep ="+ "),

"|year + APTid | @ | APTid")

## regression

regfl <- felm(formulal, weights = APTpriceM$Tot Ctrt wt, data = APTpric
eM)

#summary(regl)

regf2 <- felm(formula2, weights = APTpriceM$Tot_Ctrt_wt, data = APTpric
eM)

#summary(reg2)

regf3 <- felm(formula3, weights = APTpriceM$Tot_Ctrt_wt, data = APTpric
eM)

#summary(reg3)

regf4 <- felm(formulad, weights = APTpriceM$Tot_Ctrt_wt, data = APTpric
eM)

#summary(regé)

## table

stargazer(regfl, regf2, regf3, regf4, type = "html",
omit = c("yd","ysq","yp","1_price_index"),
add.lines = list(c("District-

Year dummy", "Yes", "No", "Yes", "No"),

c("District Price index", "No", "Yes", "No",

"Yes"),

c("Years later Treatment"”, "No", "No", "Yes"
> "Yes"),

c("Year specific trends", "Yes", "Yes", "Yes
", "Yes")) )
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