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The Policy Analysis on Private Pension Tax
Treatment

Serious elderly poverty problems are not only personal but also become social
problems, The most important cause of the poverty is that people do not accumulate
enough money during their working period. To encourage people to prepare enough
money Korean government provides tax treatment for the pension savings.

Decreasing public pension's roll and extending private pension by providing tax
treatment and subsidy is a global trend, For example, the US provides additional tax
treatment limit over age 50 and tax credits to lower income earners. The UK started
auto-enrollment for occupational pension from 2012, We analyze and compare the
policy effects on pension savings in Korea and those countries,

We find that providing additional tax treatment limit in 2011 gives more incentives
to higher income earners for pension savings than lower income earners and
changing tax treatment method to tax credit in 2014 decreases lower income earners
pension savings incentives because, in many cases, lower income earners do not
have tax liabilities, Those properties are commonly observed in the US tax treatment
study.,

To make up for the weak points, we suggest refundable tax credit method as a
policy alternative, We expect that additional facial spending for refundable tax credit

will be about 30 billion and most beneficiaries should be lower income earners,
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1) 401(k)
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2 1185 7|o3F(Defined Contribution) ¥} #31 AE-FA|g[g]o] Hojr|= Hel =7}
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2) SIMPLE IRA
SIMPLE IRA(Savings Incentive Match PLan for Employees)+= AF9% w57} ZFo}

S Al 7915117k ofele 100 ofst BAMIY BRAES] wFulE 97
Aolek, 4010)9] £l F7be it n7ba| 2 2210] SJxjo] wef SIVPLE [RA 7

11) v]=t Y=A|¥H(Internal Revenue Code)2] 401% k3HSubsection 401(k))o] A= W&
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5) ESOP

ESOP(Employee Stock Ownership Plan)-2- T-22}0] =3 gjH| S $J8} ZFAE A5
ZEIPoR nFEAATH Pl Awolct. n] Al ufet 24
o] Tt <A Algol Tl ¢zt 21500087 A7} ol Rl gk Fhe
1,080,000 o]},

6) Catch up Contribution

0= 5= 2001 AR S ledas S E 57] 18l S0A| o 7Rl A
F7HA 1 AAlS e gHeE Fofdh= Catch up Contributiong EJSFRATE. Catch up
Contribution Z-8-9 & 504 oJAF= A7F 401(k)2} 403(b)of| 6,000 71A] 714
A AAE S W 4= 91em, SIMPLE IRA plan®] 7-9- 47t 3,0009], 1] 1L IRA
O] 7% A 1,000 7HA] F7HA ] QA8 W = itk olE 9, 504 ©]
A 401(k) 7HIARRE do1(oel 7] AlAIEE gk 18,0008 9] Catch up
Contribution 6,0008%E ¢3l ol 24,000 71A] AASEHS WS 4= 911, IRAV}
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(# I-1) =2 327k 0= AFEAZ MIKIsHEd

ra
f

(¥H9): =)

72 2017 2016 | 2015
IRAs
IRA St 5,500 5,500 5,500
IRA Catch-up Contributions 1,000 1,000 1,000
IRA £E5A7} ZolEt 2572
R 99,000 98,000 98,000
ch= 62,000 61,000 61,000
SEP

SEP Z|a~ 600 600 600

SEP Maximum Contribution 54,000 53,000 53,000

SEP Maximum Compensation 270,000 265,000 265,000

SIMPLE Plans
SIMPLE Maximum Contributions 12,500 12,500 12,500
Catch-up Contributions 3,000 3,000 3,000
401(k), 403(b), Profit-Sharing Plans, etc,

Annual Compensation 270,000 265,000 265,000
Elective Deferrals 18,000 18,000 18,000
Catch-up Contributions 6,000 6,000 6,000
Defined Contribution Limits 54,000 53,000 53,000
ESOP Limits 1,080,000 1,070,000 1,070,000
215,000 210,000 210,000

ZF&: IRS(2017)

7) Saver's Credit!2)

Saver's Credit> A|AE5F2] 2F 0| =

G 2% B9 AkEA) g

= R o T

A= 401(k), 403(b), HF AT &

AL 8= 184 ool &5

12) FAIHAL Retirement Savings Contributions Credit$]

Fo5g v

b sk siel 24

].

R

3= Aol Saver's Credit 8-S 7] 9
IRA 9] A1) 71elElo] Qlojor Fict, 19
Al AL A] ThE ARES] FO7ISo 2 HA1E3Z] gfof
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of Bh 0] B4 AL WEAAL Btk el Bepl shale] A9 Saver'

Credit®] o] EfA] e=th.

Saver's Credit®] 7P & £ 24550 o] W2 du FUdS Alsd 4= o
L& A5 wet AlAEAlES g 283t doltt. Saver's Credit®] A|H
TREL AESZof uhal Yl 100, 20%, 5006S AHZA|Z Seuke 2= 9l
o, F77F ghrtstel 254 A13(Tax Filing) Al A4x50] 37,0008 2] of5kQ] 7-9- Al
HIAE-L 5002 AR3IT) S0l 37,0008 21} 40,0002 o]kl AL Al
HFAE-S 20%, 12]aL A4-50] 40,0008 2] 237} 62,000E2] 0|51 79 Al HFA|

2 10%0|t}. 283l A450] 62,0008 S 2sh= 74-9-ofl+= Saver's Credit®] 3|
& WA SRtk kel Qe Agar dEog 54 AalE o Aol
A5 27,7509 ofskl - AlHFAIE 50%, 30,0008 o]k}l - 20%,
46,5002 o511 7 10%2] AjAFAlE&-S A-gHl=r}. uA|ato g HoErlso] ¢l

= 7llo] AEA] AlALE T ¢ AAE 18,5008 o]akR] H-¢- FAIE 50%, A

of tigt THAjo|d e 1= HEO M A] Saver's Credit?] J|&-S W2 4= i), o
Ao Fone] skt RopiEol gl At W RRIA A 4%

2,000 2o 71| -9 1,0008 7 o]t

(B I-2) 201749 7|1= =™E AS(AIG)0| = Saver's Credit

(T ge)
SKHIE HESht MCHZs Et= 1% gl= 7He!
HFAE2] 50% ~37,000 ~27,750 ~18,500
welEel 20% 37,001~40,000 27,751~30,000 18,501~20,000
ol =9] 10% 40,001~62,000 30,001~46,500 20,001~31,000
TAES} 62,000 23+ 46,500 Z3} 31,000 Z2}

ZF&: IRS(2017)
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o T 1990 3,850 FEfollA] 20009 12 7,390%] EeE= 4,58 B e
ojFofie A|&A o AAsto] 2015 FAY 4= 6,5009] FElE FI6IGIT 53,
2001 =45 Catch up Contribution} 2002 =% Saver's Crediti} -2 AP A
S AL wl= AR A A STl 5784191 Rk wIRl Ao Helck

(a2 W-1) 02 401(k) HHZ 0|
[ Other investments 5o w5
I Mutual funds -
3,526
2,983 3148 3L 538}
2,746
2,399 2200
1739
1,082 o
908 5 ol < 2 s 4L
m ¥
- 1,786 ool o

1990 1995 2000 2005 2007 2008 2008 2010 201 012 2003 2004 w15

A 0| AYEIAE D wFHAR Aol

1) Catch Up Contribution

Catch up Contribution-& A Aok o2 SE|7} et & - 1352 A4}
AL ML 57 95 50M] oS e 27kHel Al B g
T2 2001978 ARIE I 401(k) SOl 7HdE B2 A 7R Ed ol dish
712 AAEE 2= 18,0008 o]efoll F71= 6,008 2 71A] A|A 8| B (AS5A3]
)2 ke 5 9ck

20014 Catch up Contribution T=¢] ©]% u]=t 401(k) Q] A HF = F71et A S
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2 UEPTh 2| Rutledge(2015)9] dA-FAxto]| w2 @ of vidstA vhegt 7
A|FEA| = Catch up Contribution TJAFI 504 ©]AFe] 401(k) 5 BRI A 7HIRF =
7|1E FAAE el Bal 450 2 ASoR, o|59] ERIFH dwel &

Zom 27N Ao ek

(a2l M—2) Catch up Contribution =&} 0|& ¢ oI fQloh Az =0

£21.000

$18.000 1:
$15.000 :
$12.000 E
$9.000 ; —— Max 50-53
| Max 46-49
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$3.000 e — -
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0% ¥ 4 gk, e o) 22 HATolo] et 2ol B, S £E0F 4
Folgo] & AlFo] FAol vg3t A2 AT 4= ik

ESE | 2Abf| w2 Catch up Contribution Q1AE=2] 790l A= AJdd 15
o] A FAPIA] L2ARL] 5206k0] AlleE AL Gl YRR W2 0 R LE
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(12l M-3) Catch up Contribution FIEE QIX|=
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A}&: Transamerica(2016)

2) Saver's Credit

kA At ule} o] saver's Credite AESFHE Z] 500714 2531 A
A AT Aot B L A4S
o] Jleit}, 71 A Al Al AldaA] WAl o= Qs B Rlof| A=

A Eo] oA tethe =AIH O .

o] uko e Z2rp 24

= 1

200598 7]% AA A} 73505k H 2= Saver's Credit®] 4285 Q- A} 4=
A= 2,3909F O 82 Elg 32.3%2] R oty 53], Aas AlS] Aldy
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e Alsshs eEF AASA

(& M-3) Saver's Credit £&X} £=2} TIMIO|EX}
() vk ) %)

MetSHiE =51kt PN 5llE
50% 13.3 48.1 27.6
20% 2.1 3.6 58.3
10% 8.4 21.8 38.5
A 23.9 73.5 32,3

A}E: RSP(2008) 4+5 AF2E A4

Catch up Contribution®} HEF}FA] & Saver's Credit &JA] A% AJ8Y 15 0] 2|5HA|
U Aof tht QIR T WS 0 2 YERHTE HA| TL2A} 5 Saver's Credit A|
5 QAABRL Q= HIE-2 33%0] Eket Ao & Yyt A Es A
9] 38%, X-Allth 2] 3000, 123l H|oJH]FLH ] 20967} Saver's Creditgr QIAISIAL =
Aow Ueht, dgo] WEhE AR 2 2 oR Al 53], saver's

Credice] H29] 847} 2 4 Qe A4S 57 2] ofs} 354} 3 o 20]
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AR A= Q1A S-2 38% H WA =4 U
ERgTh 19 o= ZA g0 Ales 2 &al E83F = QS Aol tish w8
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o a7} ZR g FES AARI

13) Orszag(2004)

14) 16th Annual Transamerica Retirement Survey
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35%
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5ZFE 5 o=t 59~100HEr S

Z}&: 17th Annual Transamerica Retirement Survey
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3079 ok
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S Aol TReRe 2RA 3 B 7P 208 WSk HATeA B
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A9 29T 71 F 4 olell T XS Bk Exagelx BEOp
ou)7k 7Ksfet, Bt HA Aol BER 2R BXekE G B9 A
74U W 79 H 8 gl A7 H) Re-enrollmen) T 5 ek

(B I-5) EXAZ iy e &

4

(&9]: he2)

e Lfo|
— 16~21 | 2o~PA | seaa
5,824 w|qk 2 AL 2 A Entitled worker)
5,824 ©]AF~10,000 1|k H] 2 A Z 22 Non-eligible jobholder)
10,000 014 mEAzes | uEAged | umzdes

A}#: The Pensions Regulator(2017), “Detailed guidance for employment”

AR A AT A7 71oeS FEAF Aa50] 2nolH, o] T ERIFHES
0.8%, AFASFE BoE-2 19, 18|11 AE B 22 0200tk 2018 49+
e a5 sn= QUIEM, ER17|o1&E 2.4%, AL-85 7]of&E 2%, 12]aL

0.6%% SIAEITE npx|ako ' 20191 42 o] ZH| 7| o8- 8w7HA|

{
ﬂl
r>~1
~

Z71shH, o] & El71o8-2 4%, L8 71982 3%, 12l AR HEF2 192
Q1 Aol

(B I-6) SZt & A5 | EXIAZ 7|oig B3t

(912 %)
= =24t uZF g2 Al
~2018.3 0.8 1 0.2 2
2018.4~2019.3 2.4 2 0.6
2019.4 4 3 1 8

A} The Pensions Advisory Service Z-H|0] 2]

2) E|XIZ n|HE Al €251t 2 NEST =¢!

B Aok AE71 A SRl e 2RAte] BlRAFIele Agsh o
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okt ofuf, SR M T AR 7]of whet e, 219 5= 1~4 0] Aje]
o] A9 BAeld 71 A Al SHRE 0T, 409 SR 00Tk,

50~24978-2 BFF 2,500, 250~49978-> B} 5,0003-E, T3l 5007 ©]

& ARAEE] 79 3RS 10,0003 20] M Fastet, o|egt M54 EEA|A
(Escalating Penalty Notice)+= AFGQA; R E 1-850A S8sE B2 X2 4+ 9]
=2 8] S48 Hatolet, FAGE oleleh ¥ AV HA e 7RI A
Hol 2 Siake & Ao Telelar et 10
(# I-7) EXGF OIME Al €32
(29): Fex)
EH SIEE Ha
1~42] 50
4~499] 500
50~2491 2,500
250~499%1 5,000
50021 o]AF 10,000

A} The Pensions Regulator (2016), “Compliance and enforcement policy”

L. ElxigE XS7ien=e] gat

1) EXESE JIUE H3t

20179 4¢ 7|2 R A7 A= T 224} 4==(Eligible jobholders) 779

16) The Pensions Requlator(2016a)
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ok g7 S7RAL, B Ae A7 AAIE T S ' SR 2012 o) G F
AAe 7HES wE S S8k qlok

G2 EZ|F 7IIE oIS AvEr 20058 6200l 4 20120 55%71A] 7
a5F oL, 20129 EA A ARs7FIAIE=TF AR o] % wheA| SISk 20164
o= 78%e Gt 17

(# -8 S= EXgg 7IYUE Hst

(21 %)
= 2010 2011 2012 2013 2014 2015 2016
R 89 88 88 90 91 91 92
o) 7R 44 42 42 46 63 70 73
A 58 56 55 58 70 75 78

A} Department of work and pension(2006 to 2016)

P HR AT AR =Y olF ERdE HE s ASH R S
7¥ekaL Qlek. A ZEAre] BAdg Hie2 A7 A= =Y oA st
Al 9] o]F- 20121 7479 REEoflA] 2016 8719 SR E= WA ST A
O 2 LERT.

(B m-9) ¥=2| ERgZ Held &7t
(&) A9 wem)
= 2010 2011 2012 2013 2014 2015 2016
AT 39.1 37.4 36.6 37.9 37.4 38.9 40,7
A=

A4 38.4 37.3 38.1 39.8 43.0 44.4 46.4
ZAA 75.7 74,7 74,7 77.7 80.4 83.3 87.1
o222t 20.2 19.3 20.1 225 24,3 25.3 26.2
AREA} 50.4 495 482 47.6 481 49.6 52.1
A5 5.8 6.0 6.3 7.5 8.0 8.4 8.8

A} Department of work and pension(2006 to 2016)

17) 7RI S 20059 12008 A 2012 10709 BOR SRR 2016o
15108 3o SRS
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e EUEE AE7AAIE A8 oA SV Ao ' UETh o, 309 wRt A
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A}&: Department of work and pension(2006 to 2016)
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A} Department of work and pension(2006 to 2016)
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A& Department of work and pension(2006 to 2016)
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(a2 m-9) Z2YENE EXAF JIUE

A} Department of work and pension(2006 to 2016)

2) EIXgE XIS7IUME Olsie M3t

HHAF A4S HTH O B2 o)f F SR A% A T 2
PSS 8 AL QA % oSS 5 4= AUtk FAlel BEW G FAAA
w4 AR5l Tt HBHAR] QA ofslEst e RoE ekt

T8 12 B B ] Ao e 21X L o]shs ke A 4571
A% gl w2 LK et A 71 oR AdE A0 B 4 ek

(# I-10) 20162 SESHMEXL] 214 & Olsh=

(51: %)
22X 7 QM Ole=
ER AR 100 96
wolEEA 98 95
A 97 91
7 HEA 99 98

A} Automatic enrollment commentary and analysis
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271912013 61901 EI5LH 491 o5k AR 31-872] AFs7 A= Q14 E-2 @
T Ardgel EA A ARe7 e didel =71 AxR1 20161 79%71A] S8k T
2]aL 3187} oWt oS FESHA| El=A] AAIS] LAl Qs AR Al ofsfi=
A 20131 3500114 20161 60%7FA] A| L= Aet. 5091 BT ARIERS] 7-9- 20131
74%P T QIAEL 2015W 88%7FA], 18]l olSE HA] 2013W 40%0l|A] 20159
SOU7IA] AL Z10 = LERT

(A% M-10) AR AHE ARBKIL| SHEH= A

100% 5%
20%
85% 86% o8 Ar/’AA
82% R ——
"
___
80% .,//- . .
.
»
. . 77% 78% 7o%
70% 70% -
60% = &
51%
40%
20%
0%
2013(£) 2013(7+2) 2014(2) 2014(7+2) 2015(£) 2015(7+2) 2016(2)
1A MYE  TUTsael MAE A S0l A3E

1 52990 AR ZARE 2015E 5 E o] FolF o, 5~499) AP 20154 o] HaEX] o5
A& DWP(2016), Employer automatic enrolment research spring 2016
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Qg m-11) AR AHE ARBKe| SHFH= Olsh=

100%
1%
80% A
68%
63%
. 58%
60% e

L]
5D’/ NUV o §0%
. N . 56%
»
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49%
0% . 48%

35% 35% 343

20%

201308 2013(7tE) 20148 2014(7HE) 201508 2015(7HE) 2016(8)

140 NRE TTsaeQ M E A S0l AE

252990 AJRJAHE] ZAHE 2015 HE] o] 20170, 5-49) AIRJAHE 20154 O} F WIE A ok
Z}&: DWP(2016), Employer automatic enrolment research spring 2016

3) NEST(National Employees Savings Trust)

e ZEA 9 AGAAE HR Aol AR EEE A= uh A, 2
S 23 5 UIZE 7] R} ot arefo] A AU EZ| AT AlE B8]
H 2 Ao odifus Fa719e BER AT A8e ALD 4= ke 27 A7)
At} olof F= o= 2008\ EAAe AR Ee AlRshHA ofRt
EAo diulsE] Y8l =% - AFE(Department for Work and Pensions) 2] 2
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k671 F e AT & fle S|l ERdES Alse o
S G5 FAe) FUS ot MY FF HAAT sAolth. B419 HA
2 AL 919) AYE B HAE BAel g NEST 7S Slet B T o
lo] Q= AL opic 9

NESTS] A7 % SR F4719% Hadd Ago] golsths k3l 44

18) Sajale] aEx|Ftho] NESTQF G4 7152 485ty Qlo) ZaExEcte] E
AT 3091 olst ArgAyte] 7Hyjo] 7t
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20) Department for work and pensions(2016)
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SHeE HF QYRAY, AFolgo] 32 NASF /1R AFAS Ul
AlFeE A OR Bt WHH, F - AA559] - HYd HolAE & 4= 9%l
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eizim sney [

(H NV-2) C2MIA| Hslof| 2 22X HEXNS ZHelol
(& %, B )
= ~2,000 2,000~4,000 | 4,000~6,000 | 6,000~8,000 8,000 =1t

L_to JoH HZ | to|oH H= | Lto|oH H= | Lto|oH H= | Lto|o}
HH— HH— HH— HH— HH—

o= | Jls

2010 | 0.8 | 119 | 11.7 | 180 | 33.4 | 221 | 50.9 | 242 | 60.5 | 261

2011 | 1,04 | 123 | 119 | 185 | 343 | 243 | 524 | 277 | 64.8 | 313

2012 | 1,16 | 129 | 11.6 | 192 | 34.0 | 247 | 52.8 | 286 | 66.3 | 320

2013 | 1.17 | 159 | 10.0 | 201 | 31.6 | 249 | 51.3 | 289 | 057 | 323

2014 | 0.83 62 79 | 156 | 289 | 242 | 495 | 287 | 64.4 | 322

2015 | 0.37 39 6.1 147 | 254 | 236 | 47.6 | 281 | 63.3 | 319
g FATANAL, 7t A= ARE A7

=012 Hejshe SATAARE o) g3t 4 Ak 20119 SHFAE AAHE T
S A o] F B4 U IAEEY] AFAZo] 27k, 20149 AlEA| = o]
Ao 7 A0 LreRdeh, Sk ol o) 572 B
o1 S AZ57] 9lof ulAlHIolElS ol gle] ofet 2ASS FAIG A
o4 2 FIHE ZSABHE AREAS ST LAk gk, the Aol A AH e

AIAl Hab7E aAs: g ioll vzl ks viAlglo||E o83 AlRF7AIeH 71

AGAA Hztke] A2 guks BA517] Sla A 1~82H2007~20141) A4=
FYUS RS A sto] thoFet AR - FAIA FA| disl WS AASRE wid
ZALA O R PSS AR R R GRS JA] OF 80%E w2 ot

AAslE e 249 AR BaE SAE] $18l 12H2007' )75 62H201218) 7

23) A94(2016)



BER o= wir-10

A BlolElE SHESkT, AlAlsE) HAAo) A ke 245k S8 632012
¥ 87H014A) 7] dlolel S BHgaket. T1ela A9le] A% - deulo] e
% e S5 Hlolelo] Lrhix] oh R 7els)] 918 FARPL nRE

1% (Fixed Effect Model)S- AFE-5HSITE
7t MIMSEY ASF =% XSt

1) 7I=SA

AAIE AfE 240 A FIkE 24k Sla) 1320075 E 6xH20128) 7
A HlolElS Faalgict. AlH Wgat AEAE ZlRleel dEAE WOl A
ZA9IS PASH] 913) ARSI ofet AR WAL ATEAS, A, &
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SB)3 EEWAE TAF Aok 23 P(Within)2 F T2 71 ) B
o) xjolollA] HA| BS Tele g (e, — z,) — £)9) He, H, Lol m BEH}
2 AR Zolth. ol WA ZTE R BEGe] Aolrk HA| Bgu Woi

U= FER ST = ek N2 717 W) A ESA9) S2 Ak n2 w5 id9) Ak

AZF FlElS Argshd, 717 Y AR TSR] S22HN)= 30,9947 9]

ok 717 FES AQg #=A|(n) = 8,0337Ho|, ZF =] Hto] Fgk>

1,2009HY, 2422k 0, 22]a FFHXN= 63,34 ¥o|}ict upeba B4 71 o]
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CENESTTIO 53

o|H, FU TSgro] HA| FHal-S LesliA] A4S Btk HolA = 2625
RF -, g 1,0219F 9, 9] al A= 729 9] Ao YERsiT
(E V-3) XY 1~6X} Clo|E 29
B = o HEHER EIES Z|cH EEX|
A 0.073353 | 0.260718 0 1 N=31,669
71 ot &R 7k - 0.179111 0 1 n=8471
71d=D — —
=2 - 0.187509 | -0.7599 | 0.906686 | 7=3.73
A 21.19567 | 95.45779 0 1,200 N=30,994
ﬁﬁl‘fﬁ 5] 2F - 63.30585 0 1,200 n=8,033
ESARY - 72.60436 | -625.47 | 1,021,196 | T=3.85
ZA| 4238353 | 9.522063 15 60 N=31,669
Eﬁ‘f BEA| 7k - 10.19138 15 60 n=8471
=2 - 1.480026 | 39.38353 | 45.38353 | 7=3.73
A 1887.03 | 803.6254 225 3,600 N=31,669
AGAT | WSA 1 - 851.5526 225 3,600 n=8471
=)y - 129.7518 | 154453 | 221653 | T=373
A 0.631848 | 0.482311 0 1 N=31,669
(3:) 1%?:4 7t - 0.496384 0 1 rf8,471
T2 Y - 0 0.631848 | 0.631848 | 7T=373
A 0.62528 | 0.484058 0 1 N=31,669
(7;?:2 D 7_%7?] 7t - 0.489096 0 1 rf8,471
T2 Y - 0.110905 | -0.20805 | 1.458614 | 7-=3.73
A 3.506647 | 1.172339 1 9 N=31,669
7 Tjr)‘? 7=32] 7} - 1.128102 1 8 n=8,471
¢ 722 Y - 0.402615 | -0.49335 | 7.173314 | 7373
A olsh | Al | 0911838 | 0.969763 0 4 N=34,669
2nd 4| WSEA T - 0.927341 0 4 n=8,471
3 TS W - 0.310845 | -1.4215 | 3.411838 | 7=373
oz} Rkl 0.793205 | 0.405014 0 1 N=31,669
o BEA| 7k - 0.403873 0 1 n=8,471
=D | sz - 0.149179 | -0.04013 | 1.626538 | 7T=3.73




T 2017-19

s T T HZHER EIES Z|cH ZEX|
ZA| 13,5128 | 2.825758 0 20 N=31,669
ﬂfff &R 7k - 2.890414 0 20 n=8,471
TE5A W - 0.411272 | 3.512804 | 18.0128 T=3.73
i A 0.781585 | 0.413177 0 1 N=31,669
?;;i;ﬁ WA 1F - 0.353114 0 1 n=8471
&2 U - 0.338652 | -0.05175 | 1.614918 | 7=3.73
AA 0.669712 | 0.470326 0 1 N=26,598
T;(L;%)% TS 1t - 0.438565 0 1 n=7,659
=2 Y - 0.214871 | -0.13029 | 1.469712 T=3.47
ZA| 0.943699 | 0.230506 0 1 N=31,669
(zjj) H=5A] ¢ - 0.224638 0 1 ri—8,471
TE5A W - 0.061928 | 0.110366 | 1.777032 | 7T=3.73
A 2921.199 | 7,270.87 0 242212 | N=31,669
%ﬁg? WA 2F - 5,944,736 0 150,000 | n=8471
HEA W - 4485.619 | -84078.8 | 193,764.5 | T=3.73
A 1,846,996 | 2,684.603 -5000 5,000 N=31,669
Zj?ﬁ) BEA| 7k 1,728.451 | -1416.67 5,000 n=8471
L&A U 2298.388 | -6486.34 | 82063.663 | T=373
A 2,967.889 | 2,770.769 0 75,300 | N=31,669
O%?ff w52 1 - 2,443.809 0 49831.83 | n=8/471
R ETEEA - 1268392 | -17319.6 | 47443.80 | 7=3.73
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FARELS 28] 9 A= P 5 HolHols EruR| ohe BEAe A4S 1L
ot 1A A7} 2§ (Fixed Effect Model) & AFE-SIIT) 18]al AESFER A
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EXJAF Z=H o] o] A|7to| ule} H5}R] 9= H4x(Time invariant variables)2] 7|
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2| B34

(E V-4) S2MA St &ito]] T2 H2XNS H Het — adSEA
= (1) (2 €©)) (4) (5)
0.0245 0.0276 0.0322 0.00117 | -0.00029
o8 (2014d)
(1.04) (1.21) (1.42) (-0.26) (-0.00)
20.00029 | -0.00033 | -0.00037 - -
AGA
(-1.09) (-1.28) (-1.46) - -
0.109 0.108 . 0.114 -
7 o R(=1)
(1.85) (1.83) - (1.93) -
18/\1] O]B‘]— 00126 - - - -
A 4 (0.59) - - - -
0.0584 0.0592 0.0599 0.0729 0.0738
H-9-A}F F(=1)
(1.28) (1.30) (1.31) (1.64) (1.66)
20.00982 | -0.00991 | -0.00930 -0.0101 -0.00943
HLEAS0A)
(-0.406) (-0.47) (-0.44) (-0.48) (-0.45)
0.0353 0.0352 0.0350 0.0349 0.0343
oI L2 AH=1)
(1.15) (1.15) (1.14) (1.13) (1.11)
0,134 0,134 : : -
ZAIAS(=1)
(-1.29) (-1.29) - - i}
) 0.000358 | 0.000377 | 0.000285 - -
In(#=2l)
(0.15) (0.16) (0.12) - -
0.0123** | 0.0123** | 0.0122* | 0.0125* | 0.0123*
In(=-84Hh
(3.32) (3.31) (3.29) (3.75) (3.68)
0.0612** | 0.0610"* | 0.0625** | 0.0628" | 0.0648"*
In(7HQ1F &5)
(3.48) (3.47) (3.56) (3.59) (3.71)
Fpes 0.0240%* | 0.0241%* | 0.0240"* | 0.0241* | 0.0239*
In(AIA S Eh (3.67) (3.68) (.67) (3.68) (3.66)
-0.552 -0.595 0,784 -0.148 -0.138
A2
(-0.96) (-1.05) (-1.40) (-0.43) (-0.41)
NES] 30328 30328 30328 30328 30328

EH9 2Abs -FAIF, * pL0.05, * p0.01, ** p(0.001
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(HE V-5) ASZA| St A&k M2 HAIXNS HUl Het — Tobit 24
TE (1) 2 3 (4) (5)
0.0133 0.0108 0.0100 0.00117 0.000980
A5 (2014)
(1.34) (1.15) (1.08) (0.86) (0.74)
-0.000147 -0.000114 -0.000108 - -
AYAH -
(-1.25) (-1.05) (-0.99) - -
7]_:[Lz(_1) -0.0172 -0.0184 - -0.0147 -
v (-0.72) (-0.77) - (-0.62) -
. -0.00922 - - - -
184) o]} 2hd 4
(-0.74) - - - -
0.0808** 0.0745* 0.0738** 0.0839** 0.0828**
B9} f(=1)
(2.83) (2.73) 2.71) (3.24) (3.20)
0.02271%*=* 0.0221%* 0.0218** 0.0224%** 0.0223%*
ESERS
(4.82) (4.81) (4.78) (4.95) (4.93)
O, 159:1:4::1: O 159*** O 160*:1:* 0 159*** O 159:1:*:1:
ol I LE2}(=1)
(7.55) (7.57) (7.60) (7.55) (7.58)
-0.0172 -0.0176 - - -
ZAIAZE(=1)
(-0.38) (-0.39) - - -
o -0.00231 -0.00232 -0.00222 - -
In(x=ws}h
(-1.08) (-1.08) (-1.04) - -
0.0295%** 0.0296*** 0.0298"*** 0.0282%** 0.0283**
In(E8AHb
(10.04) (10.08) (10.14) (10.58) (10.67)
_ 0.109%* 0.109%= 0.106% 0.17171%= 0.109%*
In(ZiQ1%F &5)
(8.34) (8.30) (8.42) (8.56) (8.71)
IAE 0.0863*** 0.0861 % 0.0861 % 0.0858"*** 0.0857%**
In(AIASEH (16.61) (16.59) (16.58) (16.54) (16,53)
1424 | 13820 | S1.365M | 1,237 | -1,220%
A
(-6.63) (-6.67) (-6.77) (-10.19) (-10.31)
sigma_u 0,707 0.707%= 0.707%=* 0,707 0,707
& (73.42) (73.45) (73.57) (73.47) (73.57)
sigma_e 1.157%= 1.157%= 1.157%* 1.157%= 1.157%=
& (21938) | (219.39) | (219.44) | (219.39) | (219.45)
EIER 30,328 30,328 30,328 30,328 30,328
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Lt MMUSH| Hete| FiHgnt

Al HlolEE 283t AlREAe A Y MaRe duAs JidE o
2~

(E V-6) HImE 6~8Xl lo|E 29f

i T B3 | mREA | Ak T
RE 0063666 | 0.244165 0 1 N=15,754

7}940104"? e - 0.189755 0 1 n=6,198
1= =3 U - 0150224 | -0.603 | 07303 | T=2.54
A 21,15158 | 103.4363 0 1800 N=15,754

AAT | ISR - 79.62628 0 1800 n=6,198
T2 ) - 68.57205 | 712,182 | 122115 | T=2.54
R 4385477 | 9.668234 17 60 N=15,754

79\3? T mE - 10,15021 17 0 1=6,198
(® =) - 0.765475 | 42.85477 | 44.85477 | T=2.54
24 201671 | 8269962 289 3600 | N=15754

ﬂgﬁ* W= 7 - 8615753 | 289 3600 | n=6,198
D AR - 69.19197 | 1898.71 | 2135.04 | T=2.54
A7 0.604354 | 0.489004 0 1 N=15,754

(;jflj) e - 0.494132 0 1 1=6,198
=2 - 0 0.604354 | 0.604354 | T=2.54
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B = B FZEHER Z|A Z|cH HEX|
A 0.592484 | 0,491388 0 1 N=15,754

‘%}E_)% BE) 7 - 0.49184 0 1 n=6,198
v =] - 0.081642 | -0.07418 | 1.259151 | 7T=254
A 3.470039 1.1644 1 8 N=15,754

7};? EEEET - 1.134196 1 8 n=6,198
& B2 - 0.299318 | 0.136706 | 6.803373 | T=2.54
184 o3t ZAA] 0.827853 | 0.957921 0 4 N=15,754
PARE I I = S - 0.932622 0 4 n=6,198
(9) T=2) U . 0.200031 | -1.17215 | 2.327853 | 7=2.54
w02} A 0.751619 | 0.432088 0 1 N=15,754
{5 =2 7k - 0.43539 0 1 n=6,198
B=D | T2 Y - 0.084044 | 0,084952 | 1.418285 | 7T=2.54
A 13.78634 | 2.637579 0 20 N=15,754

- ?4 H5A) 1 - 2.677482 0 20 n=6,198
(D =2 Y - 0.158116 | 578634 | 18.45301 | T=2.54
ot ol A 0.949981 | 0.217991 0 1 N=15,754
(° ﬂj %J) =2 7¢ - 0.219061 0 1 rl=6,198
T2 Y - 0.118042 | 0.283314 | 1.616648 | 7=2.54
= A 0.689412 | 0.462749 0 1 N=15,754
AER | WS - 0.434681 0 1 n=6,198
(Fol=1) | sz - 0.173707 | 0.022746 | 1.356079 | T=2.54
e A 0.939317 | 0.238756 0 1 N=15,754
(ETH) =2 7¢ - 0.228976 0 1 ri=6,198
ESARY - 0.073095 | 0.27265 | 1.605984 | 7T'=2.54
A 3,400.15 | 8,122.11 0 230,000 | N=15,754

%’ﬁﬂ? A 7 - 7,711.9 0 230,000 | n=6,198
S mEay - 371034 | 61,000 | 127000 | T=2.54
3 A 1,050.42 | 2432.8 -5,000 5,000 N=15,754
Zji?]; HE5A) 1 - 1,953.06 -5,000 5,000 n=6,198
S mEay - 1735.05 | 5616 | 7383.76 | T-2.54
A 3,277.49 | 3,479.81 0 198,000 | N=15,754

??fj)% e - 2,876.40 0 73.466.6 | n=6,198
s S ARy - 1827.18 | -62,189 127810 | T=2.54
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AlHSA] Heke] 2 avfe I B (Fixed effect model) 1} o] F AR
(DID)S &85t 45T}, HA o]FAHEHH A A& (Treatment group)<
TAIEA ARG AAEA =Y o] F AeAS FUNH] thF Eof= Aoz
Bt Aa55-0 8 ZAstelt) 3, AaAls dd ol thet AlsAl7F = o]
o= AFASE "o AL FojEA] o2 ILaE5FS tHEHControl group) &
= AAskele). ool wf glolE fA oAM= 55 257 HulE Z8510]
L=t 25AolA 788kl Qe BRE E-8-510] 45 55007 A ofskAk=

Ao 2 BRste] 25F tuof 19] gk F-ofsk3lal, das 5,500 23}
A ezt o ' Bl 255 Tuof| 09] gk Fofsiginh. il Al=rst
= Hkdst7] f18l 2014 0] F= A HSAIE 2Ju|oh= 12 gk F
A AHSA7F =Y A 2= Sfulshe 09] gk BuHaE F71skele) vt
Aoz a5eEd JAans 2517 fl8ll 25415 Hrjet AAEAl Bl
WA AR 716l wheba] Hdle o] 83t AV LERt A 453t Al

A DA Al AAES ] AS

¢

l

n(AEAFEAY), =6, + 68X+ In(AFA), +8,In(FFAE), @)
+B;In (A5, +ﬂﬁi‘i AN NG A, e

= 13 Ao R FHEIH. 53] ALSS Huleh AldEA| ©
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ae] AT BAHOR folulsh S0 ghe 7h A0R BAEh ajeb
AlolgA|ze] Hgto] IAEF
o= FAlEk 2= 9},
obA] AR A AAISE Aol et BA)t uilzba s AR Fdele]
ATHIAS B9 B dafe) A
oIk, o} Am R $13) 5 wlolEelA A

213t Panel Tobit B4 Al3¥s}Ic) Panel
=
=

T AEAS IR 7 A2 el u® 1
(Robustness)o]] T3 2]&o] )& 4=
Az u)7IAE A5 AeE

Tobit £-4] A3} ZGAAL t2=gfo] 242 Jfo1E AEo] =8 =PREREY)

=5 A9

o 0] & A0 Uehiith. Telm AFAZ0] AAEE galo] AogAE
3hel o] AAEZ0| AEHFo] TAEZo ]| T Hol At Ao et

of
T ETRRRe] B4 Aale} QA Anolt) o), TARTEY O RE =
o] oi-& Al7tof ulg} HelR] &= EA(Time invariant variables)©]] g}t Panel
Tobit 54 203} SN ATAZ AT A% 24 et 4 ek Ae] FUskA <

ol £2HF, ML YL4F, WU B4, 10T YFREAASE A

FA% Gedolo] o WS A0 Uehgrk. olefat B4 Fakt A A%W9ie
2HAEl AAIsH At AX|she Aot



(HE N-7) NS =0 2 ASASYH HAIXNS il HaKA)
7= (1) (2 3 (4) (5)
0.108** 0.101* 0.101* 0.0661#* 0.0662
A(2014)
(2.67) (2.52) (2.55) (5.52) (5.54)
-0.000478 | -0.000379 | -0.000386 - -
AP AT
(-1.11) (-0.90) (-0.92) - -
Sz GjE(el) 0.0161 0.0174 - 0.0219 -
v (0.20) 0.22) - 0.27) -
-0.0357 - - - -
18A]] o]3} A} 2=
q| o8} A = CL07) - - - -
0.0353 0.0536 0.0522 0.0641 0.0627
B2} - (=1)
(0.69) 0.67) (0.66) (0.81) (0.80)
0.0133 0.0135 0.0135 0.0140 0.0140
WS A
(0.45) (0.45) (0.45) (0.47) (0.47)
0.0715 0.0722 0.0725 0.0721 0.0724
AFTEAN=1)
1.77) (1.79) (1.80) (1.79) (1.80)
A 0.0147 0.0141 - - -
v (0.15) 0.15) - - -
) 0.00402 0.00401 0.00401 - -
In(#5t)
(1.38) (1.38) (1.38) - -
0.00825 00831 0828 0114* 113%
P 00825 0.0083 0.0 0. 0.0113
1.72) 1.73) 1.73) (2.68) (2.67)
0.0752=* | 0.0755*** | 0.0757** | 0.0761** | 0.0764*
In(Zfol& £5)
(3.51) (3.53) (3.54) (3.57) (3.59)
0,128 -0.128% 0,128 -0, 127+ 0,127+
A S H-FA
(-4.40) (-4.40) (-4.40) (-4.39) (-4.39)
4. 265% 4177w 4. 170w -3, 430 -3. 425w
A
(-4.08) (-4.01) (-4.03) (-5.15) (-5.14)
eS| 20,358 20,358 20,358 20,358 20,358

7 BB SARE CEAE, © p0.05, % p0.0L, * p0.001
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(E V-8) MHZA| H&tof 2 HEXNE Hell Hat — Tobit 24
=2 (1) (2 3 (4) (5)
0.0195 0.018 0.0175 0.00689%* | 0.00648***
A(2014) 2 i 0
(1.066) (1.70) (1.59) (4.30) (4.20)
-0,000147 | -0,000139 | -0.000128 - .
AP AT
(-1.07) (-1.09) (-1.00) - -
-0.0273 -0.0278 - -0.0263 -
H-9-2} -5 (=1)
(-0.96) (-0.98) - (-0.94) -
184 o8l A 2 -0.00260 - - - -
[e}
T - - - -
0.0731* 0.0711* 0.0733* 0.0823* 0.0828"
B2} - (=1)
(2.08) (2.15) (2.22) (2.61) (2.63)
0.0404*= | 0.0404™* | 0.0396™* | 0.0405"* | 0.0402%
WS A
(7.17) (7.18) (7.07) (7.27) (7.23)
0.182% 0.182% 0.182% 0.182% 0.182%
AFTEAN=1)
(7.12) (7.13) (7.14) (7.10) (7.14)
-0.0493 -0.0494 - - -
ZEAAF(=1)
s (-1.00) (-1.00) - _ _
) 0.00209 0.00209 0.00219 - -
In(A5H)
(0.81) (0.81) (0.85) - -
PR 0.0252%= | 00,0252 | 0.0256™* | 0.0264™* | 0.0267**
6.91) (6.94) (7.05) (8.11) (8.24)
0.211% 0.211% 0.206™* 0.210* 0.206%
In(Z7fo1& A5)
(14,73) (14.74) (15.11) (14.75) (15.20)
-0.0818** | -0.0818"* | -0.0800"* | -0.0817** | -0.0809**
A S H-FA
(-4.78) (-4.78) (-4.69) (-4.79) (-4.75)
e 2,637 2,627 2,607 -2,433% -2.397%
°r (1038) | (1065 | (1092) | (17.68) | (-18.14)
sigma_u 0.801* 0,801 0,802 0,801 0,802
A (70.30) (70.30) (70.38) (70.34) (70.40)
sigma_e 1,096 1,096 1,096 1,096 1,096
A (170.,57) (170.57) (170.60) (170.58) (170.61)
=3 20358 20358 20358 20358 20358




egiml snzs [N
3. &4
AAIEE St Sl A Szl 2849 avfel e fxiih AY 2ad

719k 2 AR Jit 52 YA A AT AY Fdjo] & AT §F
A

A0 B S ek, A 25FRER ATAS Welel e AAeE 4P

o]F = 5T At AAlEE 2gs] Al 201487E AeA=

LEZA Aol 4] AJo3A| HhAL o & st

ofi
-

At AONEA| ] AT TS et A BUo A APEAL B
A7 BH SRS 4 Yot AAEEO] AEAEo] TaESe v 2



=M BT 3 A

HaMHl 882t

QA QAT = AR She AFeke AlAlEE 2] 2139291 Ay} ATAlEo]

tigh Farel e F9187] a1t TR AFAS 719 E S A F

t}, o] & A& Bl AR, 2007d 422 A Eold AT

FetaL, AAEE gt} 4008 o= AeF 274 2011d00= 75

Z ¢, 2013¢00l= 0% Yo g wrEA| AJAstaict. wheba] AAlEE e AaA
A Aw

2

A
2

ot U
l

flo

&

S

rL

2
PN
(o
: B
olN
N

R 20144 TSSO T HekS 245 1) AEAZ Yol that
AAENE HALS REFANA AOEAR ABstAct shAuE AEA Axet Ay
A glo|g] 52 ghaato] A A3 o]

o] Hghe T4E

SRS 5 YO AFAE AT HYO S T A0 ek, Tejw
=
[€)

el 20vef o] =wl A3
2 AokgA] =) of
efolli= 2 vz}
o] ol o} ee) s

o ;2 «lo{v

bR0= el

¢



AN =t 2 ®A Y
ag v-1) ded AZNE XMEF 0|
() 9, = A&, %($)

140 0.25

i

120
100

BO

0.2
. l 0.15
50 . 0.1
40
0.05
20
1] 1]

2007 | 2008 2009 2010 2011 2012 2013 2014 2015 2016

BN 22| 42 | 46 | 519 569 681  78E& B9.E8 1008 1087 118
== 10% | 13%% | 10%% | 20% | 16%% | 14% | 12% B% 9%
A FHEE017)00 Q8-H F25 A4

HIOIEA] 3k o1 F A5 AFAZ 71 3 jlo] gt olf ole 714
B 5% Qo H2 A ey AekEA) wYOR QI BAEAp) 5
7RI, o] 18 5 ASL] AFAE BIRI0] B4Ry thEC R Lhebger20
1012 ejsh AR A G F9 ALERE AZofeo] 24 got 7]
& A Qe A 2] vl AAHe drt 4 2y shejeke

F7HH91 AFAE YA BA) 23 AO2 el 2] AFAF G

.1%

of that AlOlFA] AL BEGO RE MAEFO] 2EFA] Hle) A2550 ¢
8 BARS ATIE, 371 TAoIEAe] Sk <ls) 9318 ALEE AT

HZo| FAEZHTE 2 E0 2 7k 202 Uehleh
ularo] ol AREet AlAJalE THEO] Aol A1
A30) o} 9l Aol WEEITH ulgto] Qlolct 1el1 o)S Bk SIa) A2
29 o AEgo] ujet A5k AOlgA] Al Savers Credits) S EI5}
Aot o] oA TAT|LAS oA HElo] Bolrb] Stk SIS 7Hat ik

St
BN
o
o
4

©
olN
=
ole
©

26) AYH - £443(2016)



| 68 [EREENPUTEE
2. g2t
Ml Arss—= W42 AAIE= o] AaSSo AR e ddadle Atk

gl SAE JeE R, o]F Bl flaf Axl=elM= duAS 7HIAREA AR

AR FAfr S Als] Rt A= B A, 7FIA 7 2ela SR A

A el dEAE daole] AR RS A AolA sl Ao
A AEES gdsha glovt AAAeto] 08el TRl A A% 42 Fh
7 gl ol 4112 B Amue 2015 7% Seivte 2eA) e v
22 4680 DEA T AR F W AR AABAS Sl dishE Aol gl
TE)3 AESEERE AAE 20009 U olakahe] 49 68,607} THAIEAjol L
Q125 2,0008F 1 o} 40007 2 of5}el TRAYe] 49 237007} TR L}
Btk W Q125o] 60007 1 o4} 8,000 ¢l of o} ZEAke] shajuletat gL
2.6, 2|3 7 o4 25 Selt T2Ape] A9 IRt HlE-S 0,2%0] Et
ek

=35, AkEAZE EH 20148 o] F AL 20009 U o]t AFe] THAIEIEA

H-S-2 47 4%0f|A] 69.2%=, 12]aL 2,0009F ¥ o4} 4,0008F ¢ o]} Al52] A4S
Z9] 7 FpAu|DR} v]Eo] 2.6%0|A] 25, 7% R FESIT) S A5AZ2] 1A
g2t = 371l whet AAES0 thet AFAS AAIEEe] 7Hastlal, o]

2 9I5) A 71U S 2 Geolo] 4agh SR AT 4 ek




i 27t 2 et [N
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