HEIEAT M33H MRS (2022. 5) pp. 3-33

DOI : https://doi.org/10.23842/iif.2022.33.2.001

EoliE (Al K=

2 exl21}

LSRRRAIR Bt A5 G

An empirical analysis between insurers’ loss reserve
errors and internal capital market
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l. M2

&N HYDAY] A FEHF(Loss reserve) URFHOE &5l H DALY AR
Welld 7k 231 F83%F BAfgEeR, Agsiglon ok HuEAl o2 AR(
Incurred But Not Reported; IBNR)Z} 248 2 H1E]Q] O} ofz] xjFo] f= =R &
< He ARdof it Aggoelnt. dA AHE AGEHgd) vlEe] s AT B
Ago] YA|oh= Zo] ooy, @A¥ o2 HEAEo| 71X = BT R 9]
A o8 AFSHlE Ao 52 o4 A=Y olgt AFwHlE 23 Loss
reserve error)< 57 7|7t % WA, AF% BF 27]0) A3t AEEHE T
Zo|(Development)E &lA Attt

AlgErlEe] 7R AV #A dAx A2 3 HollA AAol= & vl o= <l
s A o] FefstAY §7] AAo] 4] &= AF, Te A% F=ol 876k 7
A8E-2] 2(Petroni 1992; Nelson 2000; Gaver, Paterson 2004; Grace, Leverty
2012)5 FI8IA AEErlES B4 A™ohe 0|27 (Earnings management)®] -1
o] ZARTE ERE, BFAlo] g HUA HAS BA0 R AGwrlgo] Ha AES 5
3 A} £0l9S Ede AU EAsItHEckles, Halek 2010; Eckles et al.
2011). BH=, Al 2l9]o] B4 0 2 AgwHao] | AP 53l A ol &
olg+ AUE B HHGrace 1990; Graver, Peterson 2001; Grace, Leverty 2012).
o]2jof| = =o]9]9] HE/dE E0l7] fIF HA R gl I 32 T4 A9t
oz2x 0]9S FU3KIncome smoothing)dlel= ©]QzHo] {olw v Hch
(Anderson 1971; Smith 1980; Weiss 1985; Grace 1990; Beaver et al. 2003).
Carson et al.(2016) o213t fR150] &oE F3|Ate] AAA Rl &4 & vle] P4

A HFA7IA HE R, AFMES 4867 A Al AEsrlE 242 W

ol
ol

S H AT ARl SHAA 17] o de] AGARE ol AlHlisk= 2ApE &
Aok HHIFT ABAL glo] shte] T §iQlo R EXfjol= PR FIAIE 2T 4=
Qtt. BYIF9] Aol 1F Wiel WiAREAH Internal Capital Market; ICM)°]



EolEHeMO| XISEHE A2 HRARZAIZ 2ot 45 3

A5t (Powell et al. 2008) AlGAH TF AEY A 52 B34 A1 olFA7I= T
WEAFRREAPSS o]8ste] 1 W AFAES BHigtHWilliamson 1975; Stein 1997,
Houston et al. 1997; Fier et al. 2013). R ITHFL WHARLAAS o]-&slo] A3}
5 A0 7= AGAI] AHES ol Ao BH B TIFE HA| JHE A7
SFH(Winner picking theory)l) 0] 3¢, AHEE oA AGAR= T 5] 716t
£ 4FS BAHPowell et al. 2008). BIH2 15 oA AF-A7A o] Feketa 9%
ApExgo] Hlgo] 2 AGAE AYst] flsf Atz os ARgEst daska, F
Az gH|go] B2 JA} 59571 % K Cross subsidization theory).2) o213t
FARZAGY] EAle, HYOE0 A= B, A7 2 55 Aolof] AHEB[AS
A 715730 EAstH olQjof i WRAREAIARE s=o]Q]o] & A HAMS] AHE-E £=0]9]
o] FHiA o= HAL &Ao] WAYRE AGAe] o] AXA Al FAadlelEl= o] o

57| % SHHGramlich et al. 2004).

EHEATNE R, XS] I 52 TA AYS B3 o]dxA9 Al
ool 71 {91, 123 WRARZAPGS] EA] offet T20] 884 W aupdo] gt A
T e e#E AT FARA TR e DEe] AP Qo SHAE WRARRAP
T} &S H DALY AgEHlE QAR BAE AF EAF Al oFolAA] sk
o}, SIS RAEAPG o] EAFHE, AGEHlES o83t 0|29 Yok kg
A WRARRAPES ool A 2EsAY S A7 & Jong, WRAEARY

T AFEE 2ARE2 29 AE 7H Zlo g dliddnt &, EaAQAES AEE

e

1) Stein(1997)2, EX(Headquarter)”} 2} AMAE(Division)?] 7|H-AdES 1185l $9
o] B2 AgFF(Losers)ollA =440l &2 AGRE(WinnenE A ol5A7 1= o
o ERX(Winner picking) AHEEEYS =ol= 9L stk S AR

2) WRAHEAIGS Boto] ARAA/go] okt SlAk AFE X420 X|YstH ol UE9
H2F(Subsidization)9] &< Adrt. ol=jgh W= 24 ARGE 7He] ti=iQl EAIE oF
7\AZItHScharfsten, Stein 2000). T3 WRAFEAGS EAGEAA Y] A7 wiES
H B0 7 7] wiZo] tH3KDiversification)d 3JAk= T4t thet A2ag/do] *
o= A= AtHRajan et al. 2000).

3) 7189 APATEL o]AdRA 9] EHX(Measure)ZA AFGEHT &S AMEsto] o]ex
Aol 8ol1S Z= dlof ZHS FHPetroni 1992; Nelson 2000; Gaver, Paterson
2004; Eckles, Halek 2010; Eckles et al. 2011; Grace, Leverty 2012). & =Fojxx
AT AREE o|dxA9 AR AREsle] WRAREAIS] TAE g5t
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9] T T2 Tk AL B 0|2 B LT, PEALAFE ol §5te] &
MO A Gl ARTEE 2% 4 UL Folth
e no it B WRREASS G4 5 9t REIE 134 ¢S ERY
AR} 7h0) AR o] AFEuIF QA2 ofE BAS 2
A A% RS9 TR, olale A7} 20089 6 S71E Asio] of @A) st
A F71H 0% 4% Baslelt. 36 ] ol%, RS AgRulde & o st
A Fg3te] Aot 28379 270 AFEIF 048 BT SARIAY A
2 %olPl1 weBtS Zo= WeEm, olo] mkeh AR oA o]ejxge] chot
) E78M 1 Ggo] F4 T2 ok} Hgie A0R ot
£ =20 2R20 thest ok JA, RYIFS AE Byl vs AFEF

9780] itk A, WFARAE ol §3le] S8 Akt RPIF ) AGAAS
S AFEulF O Eet Aok, ol HYIFL ol 2] EEA AFEF ¢

of & kS 25l QlaL, ofAo] YHRARZAIG T TA A U2 AR A, =
& $771 olFol= AFErE Ake2 A44siit B3t 58 7] olFole AR
M IF W WiFAREAPO] Zds] Fofel AlBARSS AEErls 23kl At
SPARE o= BARICE FOfSHA] edof, &8 $171 ol AEAS S UHRAREAE
o] A FEHFES 551 o] ZxA 9] thtA T-Alternative tool)Z 0] &% I}l Sf4]
S ol
=2 TRt 2ol M E ] k. 280N e Agerle Ak WRAREAES]
42t =& ol dish Aeslal, 3ol ARl dish dustitt. 480l a+
U 7S, SAolAE Ae E AT HEE] dis] R8st oolAls A 24
AIE Aokl 11 oulE AssiAaL, 780 s 2| H AR, 18A % vl
TIHAIE AAISHAT

we]



SofBEIe) KIZRHIZ QRS LISKARR 25t 45 o7
XgZEtlg X2 WEAEAE

1. Xig&EHlg X2

AaErlEe] Hd AH2 97 dals ASA FA AL Al d9dS
T3, A A vlEe] HY B Al it o] =S ofetiX
ds| 34, Adche A2 FF HAre] ARdHe B J9EEo A& wdsh=
o, A== H FARE 12]aL ARt v o] H7IAA| ul-e- S5,
G AL TA Weiss(1985)2] RE([Reserve Error)?} Kazenski,
Feldhaus, Schneider(1992)7} A|9tgt KFS RE(Reserve Error)@ &3 %t Weiss2
RE+= B9 AR9] 0 & Xgo] s £AEE) T rled] T4 20w 4
Ho] AFo] ddEe SAEATY oA, mlFe] 4 717t 57t AA AFE Hde
= AHsto] ALttt

=

Weiss RE = Incurred Losses;; — Developed Losses Paid) i, (1)

KFS RE SPA= £ A1 9] 2 &gfjoliof|A] ]2l o] dhi&g|olS Zptsto] AlAlgh
o}, 2 =oAL KFS RE EAHXE AF2H|F 2A8-L AXlsi=t] AM&s19a, &4
717+ 1902 ARSSFATE.

KFS RE = Incurred Losses;; — Incurred Losses; )

F3l AXFE KBS RES 2 A%0] RRE4) 0 & 1}=0i(Scaled by equity) A1EZH]E
QAEE AMEolL, T 52 oA AYE AFerlge] A8 A71E S5 sk
olof] AHigkZ FotSict. o, AAl IAEA Alofl= ALt AFwrlE A8 REEE
s A =E F3) vle Holks A Eeith

4) AEARL IA A2 AEYog, olddods, Z]-_“i__?,’\_@ FEow Lol Qg =}
Eo st A2EuE o1 4K A, AEZA RS Aolsta, AEZT Q)oY
o, o]dYoF)Q] Fo= KFS REFS Wrof *Flﬁ} =g
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Incurred Losses; ; — Incurred Losses; ;. ,
Abs.(RE,,) = ’ ’

®

Policyholders surplus; ,

2. WRXE=AIE

HYIF U] RARAS W, AFEZ, APE, AR 59| FH o] Fol
Ak, WIS ABALS 710] A8 2§ 0] O] W, GRS £ ALAY
A% 2 £42E0] e THE AL AFS BEe e W g
5 AGA 710 Ak heshA e u) whagshe, oju) WEst AlQARs RpaieF

ARE3to] 24 FAIA C = ul=ES R AFS(NAIC)OIA Algshe B 1w W A
ALt FrE AEF RN et ARARE ARt} Aldsiiet.>

Affil. Ceded Premium,, — Af fil. Assumed Premium,

ICM; , = (4)0)

5) WHAIEAGS Boto] AEFAN7E a1, R sl JRFRE F1 Wit
I 27 2o, o] §ig9] 3R 002 4AEE Aot o]RAE ERIS] Yo Fk, F=¢
H AR 470 dAogke H F I AHRIARANA SeE ARARE 3R 7
< WRAEAIRY SHAE ARSSt A4S Aot B3 R AEARE FAMKE
07 Yo} 37] £H(Scaled by total asset) & AN&3SIITH

6) FH(4HY EA= (Affiliated ceded reinsurance premium - Affiliated assumed
reinsurance premium)< Julsty ZFZRo] ARk ©ls £IEIHSIAL RjEdlolH
(NAICYE AH8stoltt.



2afiaiiol xigRuig oxgn texzamol et 4z o [N
. Mo

AgEr] e 53 ololzAe] Tt AT TS o)FolA Uk Ve ATt &
2 78 LS EA GlolA o] ol vie, B ot Lo dIEY 1% | A
AR} 70] EAEA ] T8 A% HAtTT.

1. XigztlE 2=

71& AYPAT= Aerlae A -2 B4 AP 9 AGwHlgoe] SR A
9] o]o]x4 9] == AREE A=A} o]0 thet felE Wol=tl FEIskth. B A9
A2, Aol Foket RS A 02 A0l £ IAERET Al
FHFE HAHHTS B WltHPetroni 1992; Petroni, Beasley 1996: Penalva
1998; Graver, Paterson 2001). £3], Petroni(1992)+= AF-A7/do] FHoket HEALC]
8% RIS HI&2 7NAAZ1AL, s B9 fHAIE S]Hjslr] flsto] Aastlas Ta
APGs= Aol Y22 AZ5HAE Grace, Leverty(2012) GA], AFEAZAJo] Fokst
&3 EABAEC] AF o R AFEHlEE T4 A-cke APl d=2 TAsI U

oJZo] = F=o] 85h= Ao PHIEE Eol7] s £A6k= Aol & =
RCHL WIS, ot ol52 AlaeHlEoe] Ala v 9 Hd ol gt
THAIRE T E o] ekl F=st3ict

Weiss(1985)= =2 1671 @ AFaAt EHEAAE Vo=, AlFErlao] AT
A77go] Fofst EsjEABIAY o]eE QHgst, gt Sk =72 AR ESIES AT
Aog dreWlty. T3 Grace(1990)= ZR1E FE55S tiolohe ol&4Ql X3}
37 Bt ol AaErle @A ARolofl o] AHBATE 2= Wl A

& 501 et 7Hde A8 Nelson(2000)2 ©f%f <ok 7HdE AR5k

r H

7) IRIS(Insurance Regulatory Information System) ratiow= H8 B=°] 2Jslo] AFAXA
o] Fokgt B AFoiES E7g5] flote] Y=Lt SHAIRE Lai, Yi-hsun(2018)
IRIS ratio”} XFgS SFop| At et s HA BRItk ekt TS o]

2 RBC Hl& FA| AFErla He] & B3 I509 AMIEEA JdsiA 2Rgsh,
O“ﬂ'ﬂo] TAHIER ARESE o= vl Esittal F35190T
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FARA AFEN 0] FhAFF Aole] BT FILo] EATL WAL
Sl Aol Rt EARFTIMA ol2fat Felgo] B A BT F

ottt ?HH, Penalva(1998)= ol 9] fRlog Alg EA FE5ta] a4

Kol Fust £ARFL A9, A S BHoR FER|Fe Hrf Yshe 2

Fo| U= ASH o0& Yyl

Beaver, McNichols, Nelson(2003)-2 B3l o] AE o|(AHE £A)S 7| =3t
& HASAOIA AgGERlaE A A-E A-)eke AFHoR Yedozy, A
FeHlFo] o]9]9] Fxet: TAZL ekl Fsdch. E3E, Zhang(2014) AlE<H]
T FALSTE] A0 FESto] FAALS0] 2 SRR )0l AgEHlES Il &
@ A-)ee A5 B4t EN, AgErlgo] FAALSIE WEo] itk 4
ST

o]Q]o|| &= Eckles, Halek(2010)2 i1 Fgxlo] &5 9 4] HUYAZ} 7| wf, A=
SHIF T AYE 39l ol SHeies HHso g ojejxAo] FFxe] At
Hapole WAEo] 25 RIS

2ol AEErle 249 ¥sAdol tigt A7 &S] XY= ]l=H, Carson at
al.(2016)2 SAE A Ao SPX & AgErla LA AREsto] 485572 T
£ ASHoE £4, o& il 9 AV =2 WeWlth T3, Eckles, Halek,
Zhang(2014) AFEHE 2A&9] WE/do] 245, & JAEI0|Y9] Ho| Fadt
TE, AdAoE FE o] ISk RAE Bt AR EH|Eo| S7RITHL g5t
At Rt o]t B]A| K aro]9] 9] A} 4] WIS St AR X EHE Alolofl= WAV
kL Fgsi3iet

3h9] A7k AFEnIFo] ol 2] =R AN 1 L Jer] 9

il

o] 52 TP LB -FEF2005) AFoFHE AR ol o]FE A

5 Aot Aot FoRt 4 EEIAS] B, AFEEE 0185

K
N



2afisiiol xRz oxgn texzamol et as on KK
=L
=

R AlRele(YRiEd, A7|2d, AEAEY) AFErE ARE ol8ste] g7Ikeele

FHFO] HaAYE AL, A7 EAT UrEE
A o2t @4ol Rols UYEIUA| ¢hE2 AT S4Te=A 7 SHER AHIH|
7F gEA YEdS X5 $U94 - F8=(2019)= 20089 &8 1€ AF=E 1|
TS HATA] A FEHE LARES AT 243 58 A7 A% SSEEA] A
Sl AR HEAdS S8, ol @42 ASEtlES AdAHT oY
o] k& 0|9} ROAZF 2 SAPlA L JFUS 85t

O

2. LHEXEEA|Z} XS

PR o] e AT 2 WAL go] AR|E EASHA) ofFe} 12
o] BEH 0 AFaH=A| FHshe o 20| BEolH Ut BE ABATEL A
0% BYIE Wl WRARAGE ZAste], 1 W AGAEA 150 ARA

RSl J3e SyRto R HYIE AHOR B W AupoR AEsn 9l

filo

< YW Gertner et al. 1994; Stein 1997: Houston, James 1997; Maksimovic,
Phillips 2002; Powell, sommer 2007; Powell et al. 2008; Fier et al. 2013). THit,
UWERRZAPTO] a&/dol thofil= AR S 24 23k EARTKShin, Stulz 1998;
Rajan et al. 2000; Powell, Sommer 2007).
Stein(1997)2, HIFL W 4E0] 7|diHe AZ HLosen =28 & 59
o] 7|th=l= AIGAKWinnern) 2 WHAREE Halgto &2/, o B o] 479|713 & 7}
= S5 AASIAtHWinner picking theory). HI2, £ AGAR] AFEARA
of > FoFet F-oll= HHIFONA of ABA] His] WRAREAISS &3 AFAHE
£ 72uig 4= Aot 4519t Cross subsidization theory). ©] 739 ZF AGARS]
A 9 JAL 5ol gt HUER vlgo] WS 4= Qlrt.
Powell et al.(2008)> A EASAE EATE /NEEASAE o] 2451,
WEARZAPES B5to] oF AIQARIA e AGAE YRARE-S Evlisks Y052 1

rLt{m



(AN HEIEHT HI3E H2s

22| R HIEYTIF] HIsf 7[H2lEo] & RS ERIskrt. E3E, Niehaus(2016)
= APEAIAE o2 YRAREAS] X =A AQAL 7 YR ARESAKInternal
capital contributions) ¥ AGAF 7t viGF-S ARESlo], BYIE2 Fe S ot
7] S13l HRAREAPSS 2 ds] ARSI A2 AS5A 0= Byt

Hh, WRAREAPGe] mE&Zolx] Feltke 4k EAEC] S4=Hl, Scharfsten,
Stein(2000) ¥ 34+ Wioll AFdE 2ol B9 ZHel HiEl]l EAl(Agency
problems) Y0 & Qlsf Aol vl g-&2 0= Rl 4 Qlrkal Fstolct. E3,
Rajan et al.(2000) 23t & € 7|99 A9ole WREARRAPT o] AFALS HlA
£ 08 FHEEE Frestl ofof wpet B4} aeA SHoA RAREAGET H R
Hog AFH 4 Y2 FE3IGiT

Lee, Park, Shin(2009)2 ¥t AEI5E00 F5510], 1997 obrlot &8 A71E I+
sto] gk A-IIFES] WRAREAPGo] ofBA] HSIi=A] A5 EASIgIE 4] At
19909 2714 QA 15 U WRARRAPSS &9 15 AAlo] AHZ a82os

B O 19974 obXlo} T8 $I7] o], EAHEANGe] ZAw 1 YRAHEA G

olg} o] £FUBEIAY hEAEAGS] FA4) oot 1 HRA, el3 AFEuFS
54+ 0]0]240] §lo] T B AT AWEIP Ot AT 21S oloj2 A
24X 2 AFgSte] WHARATe] BAS Bl A ol2olxA) elgket.

Iv. gtig 2 7K

HATIEE ofg] 7je] ALQARE BERdtaL Qlo] 2/dshd YRAREAPE ol A4 71
o] A}, SPAIRE QYFAREAPGT} vl uf AREFH]E SO B&ZHolX] FAY W
FAREA tigt A= g A A AR, WRARRAES ASEAY EA6T
A = = o BHASAE AFEE AR HEo=H A EAI0e] A
0|1, FF o] g % Al B3t BAHS AASILA . ofTt &

Hir

o
mlm



2aEiaiiol XITRUIZ QAR LISAZAIKO| Het A5 o7

2/gol7] flsf L-dske HRAREAGE ufe- F- 251

UHEARZAPS: HSIAF Hi9] 27 D9 (Division leve) AT EA e QI B
F o2t B Tt ofet A GAN S9I(Firm level)oll A E43 4= itk B
I50] ofd /NEEASIAS] S, AGAL 7l W AREEA FE O] WRAEAR = &
7Fssta, AR, AFGETS Y WEAREANE 7hsstt A4 89 2 Al
ol A et ofof] Hsf RARZAG] izt F2Ado] ot Y IFS IF W A
A0 ZHE B3 AFAAGE FESHL, A4 HlES &5 ¢ 0B E AEEH]
=9 I &2 T4 HYS B o]

o2 B E A vl AFERE 2ARe0] e Ao dEH.

19

o =
B

(o}

1 B 15 TR @S A HEIA Blo) AF ] 23 &0] ¥ Aol

HATIFo| AFEtls 282 Helsh] st WRARRAEE ol 8dkeAl 453t
7] AeiAE Wi AIBAR 7] AEEA AFErlE AT BAIE dotkE 28
7t S0k, WEAREAPEe] @/dske BATES] A, oY 2] #elo] WA By, A
EF5 FAIE e AEEREY I 22 B4 AHE B8 ol 2P HETE ST AF
AA=7F 7] Aol RARRARG] ofste] Ak o WY A oldshr=
(E2 s AU A2 Alsshe) AEIANE AL 7ol Ao F, AL
A ZE AR ARE SO WRARRAIES ol83ke ABAILTS I8A] 92 AR

o AgEE 934go] AL o]tk
TF2: AR EARE F0 PFREA P N QA 8T)--)S] B 7 Hofik

20089 =8 H71E A, 28718e2 A5 TRomiE ARddy oot By
o1l gt A S 7RI o]z U T8 7] A5 HHEA| HleS S40)
I Big Bath®) 5& &3l AHaS Epdos 74, AdshdA dAF s AgEdls

8) Big Bath: A= FJHol AA AR AY 7k B4 RAY 24 Ahet wgslol
BB ABE DAl AAS B9,
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92420] WAL S7Islgich. thik ARko] ALFRA ofeid Ul olMIER Q18] YA
Hog 37 Z71H9E AFEF QAR WEHS PABE Rso] Ak

AR Ge] BolA B, 36 9] A% REIES 4% 9 4 o
SAEAGE B AR AR FoRt 54 AGAE AT ARA olelo] Fxside
Aolx, Webd 3¢ §17] ol vlste] WEAEAge] G oRtEglo st B
Ak, 2PEE 3§ 97] olfol AFEUF OARS FASHES Holx, o] e
7] $1ek ik PR AN HS B AN G] AT okstrghe ol

-

Ol

TF3-1: T RV AR AJFENF LA EL T Aol

T30 TG PV HFE AEFS ES YHAHEAGI A 3L B
= o1 Fo)ch

V. iz 3 S

& =2 2000~201997H4] 2087F wl= ARE S EFSIAE S SAP(Statutory
Accounting Principle)oll wel Au|RIA=AFHS|(NAIC)O] A|ESE ARFHE 1A
(Annual report)?] At=2E 0]-8-31 .9

AFEHlE AR89 7R 19L& A7sIq). ol= B710) AgHla 24
o ZA WA Aolztal odE w, Y= ol = Qlsf WAL AFHlE] FATh
S =AY eeA717] A8 i AR AT E47] o] WRAREA ] Fofsk=A]
TS| ffeteld. B3, Am+= 200849 w8 £171 IS5 25 2kl loH, 3
F&52] AgA0] Aolgt AEASARY ST 7I7F B A= PP E SAk= oA A9

STt oA 53510 ARE W4ES] 712 AT (Table DI 2.

rE W

9) AF=ugo] T3t 8L AXETA schedule P-part 20 Esgt=o] Qlct.



(Table 1) Summary Statistics

sefsaie) XigzHig oxg uerza 26t 45 o [N

Variable Mean Median STDEV Min Max
Abs.(RE) 1.28 1.47 1.66 -7.26 9.13
RE -0.04 -1.27 111.01 -835.65 9286.92
Group 0.11 0.00 0.31 0.00 1.00
Net_Asset 10.07 9.97 1.68 4,52 16.86
ROA 0.02 0.02 0.14 -2.83 11.33
Mutual 0.40 0.00 0.49 0.00 1.00
Public 0.01 0.00 0.07 0.00 1.00
Age 48.98 32.00 46.55 1.00 227.00
Geo-HHI 0.56 0.71 0.44 0.00 1.00
Busi_HHI 0.02 0.00 0.13 0.00 1.00
Longtail 0.02 0.00 0.14 -5.09 1.00
Cat-Risk 0.01 0.00 0.08 0.00 1.00
ICM 0.04 0.00 2.62 -0.15 237.85

Note: This table describes the summary statistics of variables used in the model. The data is
from all property-liability insurers' annual statutory filings of National Association of
Insurance Commissioner's (NAIC) from 2000 to 2019. In total, there are 16,540
observations. Abs.(RE) and Net_Asset variables are log-scaled.

£ =RolAe BEIF oFe} Al
1 )(Sample selection bias)7} EA&k
2THA| FEAH

of digt a4

=

< O]l w
'T‘}}CC

Al

o

& A& TACHDE goke o, A4
7FsAdo] o] o5 B4stalAF Heckman)
& (Heckman’s selection model)10& AR&-sto] £451ct E3E O]
= ZHsy] folo] A=EHAE a4
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Athes oujolH, o]z AFEHEY I &2 A AHE 59 oldx2ge A ke
& Quelt). ols EF0] JIF Uil oljxAe] 4t WekE Held ¢ Qe
it =78 EAotal 9lon ofF o] 83l A2 AR & oAt I HijtE
=T WRARRAPS 53t

9
Group:’yo-l—Z’iji#,/-ﬁ-n,, TY-1) - 124 A8y
j=1

9
Abs(RE,) =By + D 8x:, Te, — BB(1-2) - 224 A=Y
j=1

where
w,;,, X;, = NetAsset;, ROA;. Mutual,, Public;, Age;.,, Geo-HHI,,
Busi-HHI;,, Longtail;, Cat-Risk;.

M4, €4 = €ITOI term

NetAsset= ARt A 2715 Foto] Afo]= 274 & ARESIAAL, ROAE +°1<
& IO R o] ARESIGITE. Mutual> 2AH] Atz FEi(F2 A o H 1,
AlAIH 0, 1 9] HFPweEA(Reciprocal Exchange), RRG(Risk Retension
Group) & H2o|A AL)E Ve, Public 719 37 o714 37171 =of A
o™ 1, IFA] ko™ 0)E HERATE E3E Age= 2021004 7199 AHAE=E A4
Sto] AERE 71 9] Yol s A=A Geo-HHIE #2|2 0= JAe] JeE
Yol gt & FatEo] UeA HEe B, Busi-HHIZ SIAR] B 9
jo] dupt & A= 0] A Uehdis Hsroltt. 212 EA g3 £ HadEol
FEAFE 19 7Pk 32 7). upReto 2| Longtail AFF AYSHA] grot g s
A% 2 teo] BT AFo] diElie IR SRIR(s. AAEYR) ulES o
oJstH, Cat-Riske= A7, S, B} 53 2ol diAlshE BAsh= a5 ¢2d=
(vs. AA A R) vlES 2u|Rtth(Table 2) F=).
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(Table 2) Variable definitions

Variable Definitions
Abs.(RE) 189S EH7ICR oo, AFEHF 2320 ddghs FHsha,
o7le] A 2IE FH Ae|2 2 T AHE
Group site] SIALR FAE0] Jlow 0, o 719 SAREE o]Fo|A
IFFH7 =Y 12 43
Net_Asset &2 A 2OE FH Ate|2 2 & AR
ROA £=0]9](Net income)S AHHAsset) 2.2 o] A4k
Mutual &4 Atold 1, 5+4] dAtold 002 4F
Public 7|4S77F Eojglod 1, 28 o 0oz 43
Age 202140014 APAEE Asto] AME
Geo-HHI Geographical Herfindahl Index& 2Ju|std ul= 5078 =
ERoA =3 HEm ARE AR A4t
Busi_HHI Business Line Herfindahl Index& Jujoty ZF B3 FY
99 (Business Line) THoIA =33 BIR (R E AREst] A4b
Longtail Longtail& Zt+= EPAAES mau|dE A4 =3 Zu|doz
W k. Longtailo] S5 7192 98& 3A &6t UL
9Jm]
Cat-Risk A, i, HE 59 HANE B4t B T ¢HT
zHu|d e ALS
ICM BEBAL YRA A o]Hgt AEFHRNA JEE =3t
ARERE e &, FAALOZ o] Alo]=2 2 T ARE
Crisis 20084 o]&H 1, o]Ho|H 0o H7F

Note: This table defines the variables. The data is from all property-liability insurers' annual
statutory filings of National Association of Insurance Commissioner's (NAIC) from
2000 to 2019.

CHI)E AE5P) SIstel BEIE B ARHAN RS BRARAY] SHA2
A8 3k, Azl QAHgT SRR, o) Siat ByL ofelet o] algl
CHEHQ). Wk AR EE F3 AR AFE0lE 2X180] 200 BAS 2
rh, ol BHAPE HRAEAA ol el B8 o]gste] AFEHlRe B
oloj2 e TSl 9he-S Otk WA} A1e] sole) W Azlo] ofaslo] 24 A
2 AL oSl SEE o, BRs e AFEnR) T AL 5 ololzde
AET 4912 Zhech, ShAg Yol BAstelol 9la 2 7Rs ke et

RS B RS ABANA AL ARG oS0 R A d FAHEe]

of5lg uhg 4 Qlone X FEHI RS T AU Helo] Wolrlek. of, UEAHEA

[-'O

o
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Abs (RE, ) = 3, + Eﬁszxz te T 23(2)
j=1

where
. = NetAsset;,, ROA;,, Mutual;, Public;, Age;., ICM;, Geo-HHI;,,
Busi-HHI,, Longtail;, Cat-Risk;.

€, = errorterm

HEFB)Z 58 7] olF AEAS 57 WFARRASY Aasrle eAkame] B4
£ YolH7| I3t Zolt}. o& fldf 2008F 87| HAFE FHoH:= CrisisE SHH
=2 F7181L, Crisis?F WHRARRASS Qufshs ICME |3t S w2k (Interaction
term)y= F7FI3Ac}. AA| SAEAE 7HE3-13 7H3-25 ASSP| flste] Ao n ARy

AT YA S A, T 7HA] 790 gis] = AAIs9it

filo
oL,
flo

Ol

12
Abs(RE,,) = B+ B, Crisis, , + By ICM, ,* Crisis, , + Y, Bix;, +€,,—2B?)
ji=3

where

= NetAsset;,, ROA;,, Mutual;, Public;, Age;, ICM;, Geo-HHI;.,
Busi-HHI;,, Longtail;, Cat-Risk;,

€+ = errorterm
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(Table 3) Group effect on reserve error using Heckman 2-step method

Abs. (Reserve Error) = 80 + 81*Group + F2*NetAsset + £3"ROA + F4*Mutual +
B5*Public + £6*Age + £7*Geo-HHI + #8*Busi-HHI + £9*Longtail + £10*Cat-Risk + &

Variable Coef. Std.Err z value P>z
Group -0.3284*** 0.0558 -5.89 0.00
NetAsset -0.0201 0.0320 0.63 0.53
ROA -0.5413"* 0.1184 -4.57 0.00
Mutual 0.2415"* 0.0472 5.11 0.00
Public -0.0334 0.2291 -0.15 0.88
Age -0.0108*** 0.0005 -19.98 0.00
Geo-HHI 0.1749** 0.0788 2.22 0.03
Busi-HHI 0.5347** 0.1590 3.36 0.00
Longtail -0.0892 0.1379 -0.65 0.52
Cat-Risk -0.4106* 0.2400 -1.71 0.09
Constant 1.5714 0.4621 3.40 0.00
Inverse Mill's Ratio -0.7661** 0.3370 -2.27 0.02
N 8388

Note: This table presents the regression results. The data is from all property-liability insurers'
annual statutory filings of National Association of Insurance Commissioner's (NAIC)
from 2000 to 2019. The variables are defined in Table 2. * p<0.10, ** p<0.05, *** p<0.01.

(Table 4) Group effect on reserve error using PSM method

Abs. (Reserve Error) = 80 + 81*Group + £2*NetAsset + £3"ROA + F4*Mutual +
LB5*Public + £6*Age + £7*Geo-HHI +88*Busi-HHI + £9*Longtail + £10*Cat-Risk + &

Nearest Neighbor Kernel Stratification
Matching Matching Matching
Abs(RE) -0.145™* -0.217%* -0.233™*
(0.073) (0.037) (0.051)
N 1212 1212 1212

Note: This table presents the PSM results. The data is from all property-liability insurers'
annual statutory filings of National Association of Insurance Commissioner's (NAIC)
from 2000 to 2019. The variables are defined in Table 2. * p<0.10, ** p<0.05, *** p<0.01.
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Heckman®| 207 #EAERFS 53 24 At HH0F o7t Ausrls &
A& 2(=-0.33)9] BAE Hth &, HATIES 194 o2 7R A Hlsh A
THIE 3F80] ARkom, ol= BAIFCRE 1% oA FYsIith7Hd1, (Table 3)
Hx). ol 194 A E oA 4% IMR(Inverse Mills' Ratio) —0.76°=% 2{(-)<]
U2 Uerdlen, SARCR 5% ol Fofsteinh. E3t Avte] 7 dE #0171 9
sto] AFESulAHS F71A o2 AgYst At 37HA] uiA HHE(Nearest neighbor
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(Table 5) Regression results from ICM effect on reserve error

Abs.(Reserve Error) = 80 + £1*NetAsset + £2*ROA + £3*Mutual + £4*Public + £5*Age
+ B6*ICM + F7*Geo-HHI +88*Busi-HHI + £9*Longtail + £10*Cat-Risk + &

Variable Column(1) Column(2) Column(3) Column(4)
NetAsset 0.0770™* 0.0770™ 0.0790™* 0.0790**
(0.0142) (0.0319) (0.0143) (0.0320)
ROA -0.3581 -0.3581 -0.3633* -0.3633
(0.6456) (0.6785) (0.2066) (0.6890)
Mutual 0.3565% 0.3565%" 0.3591** 0.3591%*
(0.0514) (0.1214) (0.0533) 0.1217)
Public 0.1122 0.1122 0.1923 0.1923
(0.2376) (0.2938) (0.22898) (0.3014)
Age -0.0105*"* -0.0105*"* -0.0106*"* -0.0106***
(0.0005) (0.0012) (0.0005) (0.0012)
ICM -2.6294%" -2.6294* -2.6326*" -2.6326™*
(0.7810) (1.0629) (0.6568) (1.0480)
Geo-HHI 0.3432%* 0.3432* 0.3430%*"* 0.3430™*
(0.0732) (0.1704) (0.0651) (0.1707)
Busi-HHI 0.6421%* 0.6421 0.6293™ 0.6293
(0.2087) (0.4487) (0.1789) (0.4508)
Longtail 0.0695 0.0695 0.0942 0.0942
(0.1350) (0.2135) (0.1464) (0.2155)
Cat-Risk -0.6411% -0.6411 -0.6490™* -0.6490
(0.2309) (0.4450) (0.2710) (0.4484)
Constant 0.5303*"* 0.5303 0.6633"* 0.6633*
(0.1763) (0.3967) (0.1879) (0.4011)
Year fixed effect No No Yes Yes
Firm fixed effect No Yes No Yes
Pseudo R? 0.0884 0.0884 0.0915 0.0915
N 5417 5417 5417 5417

Note: This table presents the regression results. The data is from all property-liability
insurers' annual statutory filings of National Association of Insurance Commissioner's
(NAIC) from 2000 to 2019. The variables are defined in Table 2. * p<0.10, ** p<0.05,
% 5¢0.01.
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(Table 6) Regression results from ICM effect on reserve error after crisis

Abs.(Reserve Error) = B0 + 81 * Crisis + B2*ICM*Crisis + 83*NetAsset + A4*ROA +
B5*Mutual + B6*Public + B7*Age +88*ICM + B9*Geo-HHI +810*Busi-HHI +
B11*Longtail + B12*Cat-Risk + ¢

Variable Column(1) Column(2) Column(3)
Crisis -0.1853™** -0.1706*** -0.2335**
(0.0541) (0.0612) (0.1055)
ICM * Crisis -3.2074 -3.1799
(2.2038) (2.2085)
NetAsset 0.0778%** 0.0784** 0.0795**
(0.0142) (0.0319) (0.0320)
ROA -0.3716 -0.3720 -0.3638
(0.6599) (0.6917) (0.6888)
Mutual 0.3589** 0.357 1% 0.3573%**
(0.0514) (0.1216) 0.1217)
Public 0.1482 0.1550 0.1986
(0.2378) (0.2914) (0.2991)
Age -0.0106™** -0.0105%*** -0.0106***
(0.0005) (0.0012) (0.0012)
ICM -2.6560™"* -0.4994 -0.4993
(0.7658) (1.6815) (1.6824)
Geo-HHI 0.3423*** 0.3408** 0.3415™*
(0.0731) (0.1704) (0.1707)
Busi-HHI 0.6372%** 0.6757 0.6676
(0.2079) (0.4484) (0.4499)
Longtail 0.0932 0.0908 0.0918
(0.1348) (0.2133) (0.2149)
Cat-Risk -0.6460™** -0.7073 -0.7098
(0.2318) (0.4488) (0.4509)
Constant 0.6750*** 0.6596* 0.6439*
(0.1794) (0.3934) (0.4005)
Year fixed effect No No Yes
Firm fixed effect No Yes Yes
Pseudo R 0.0904 0.0913 0.0923
N 5417 5417 5417

Note: This table presents the regression results. The data is from all property-liability
insurers' annual statutory filings of National Association of Insurance Commissioner's
(NAIC) from 2000 to 2019. The variables are defined in Table 2. * p<0.10, ** p<0.05,
st

p<0.01.
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Abstract

This study examines the association between the insurers internal capital
markets and loss reserve errors of the U.S. Property and Casualty insurers with
multiple subsidiaries for the period from 2000 to 2019. While previous studies
have mainly focused on the effects of earnings management and motivation
thereof, we use reinsurance transactions as a measure of the internal capital
market to investigate its relation to earnings management through managers'
over- and under-estimation of reserves. Our results are as follows. First,
affiliated group insurers show smaller loss reserve errors implying an
alternative earnings management tool, or internal capital markets. Second,
insurers with greater level of reinsurance transactions have smaller loss reserve
errors. This indicates that insurers that transfer the risk to affiliated reinsurers
have an access to the internal capital markets and therefore have less

incentives to earnings management.

% Key words: Insurance company, Insurance accounting, Loss reserve, Income
adjustment, Earning management, Internal capital market,

Reinsurance






