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EXIX-27t ZH A2(1SD) HT

=7} 2t WAE Feche I A AEAE w7MEE AR AAsk= Zo]
H2loft}. SHAIYE ISD= dfl9)F 0= =77} obd ARIGAN)E =AISH 4 24 BAREE
G, o= FARRAIET FARAE 2= 710 AdE FAEAC] S w FARRAI

T2 = FARPE 2 AEAE WA o Sl

HE SAS RS AAFA7ITHWTO)ON Sfsl] thARt &Itk shAlRt B4
A AA =71 dejoll whet AldE ot ggo] EAIHA] o=t di4l = ddd F4
S Adols o2 sttt UNCTAD(United Nations Conference on
Trade and Development)2] 2013¥ AIAEAE LA (World Investment Report)©]]
Ofold A FAFEE2 19908 40070 L=old o] 20121 Holl= 5,79071 o]
£ Axs A SRR FZolle 7 FARAAS FTAC e sl = 35
7} @t} &, FTA SQloll £4}of]| 3 Hx9] ZHChapter)& F= HH4lo] & A== 9]
o et gha] FTA A|l117800 FA1of B3t AR Tl ok (5, 2014).

FARAS 2 F 992z &5 5 Sk A= =)l BRI it AA1A 2
D710, EAle TR FAMAETE 2 s aS f1Rt Aol ofof s Zt
ZF AT E R ST

1. &8 Bs7|E

A WA A Bor|Z2o 2 ‘YW National Treatment) 7} Ut} o= EXR&-
Z|=o] 2]=9] EXRAJo A A=l R}t E2]01A] &2 t-XNo less favorable treatment)
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Fopohe 47T ZARIEAIE vHRHe g Hddltt &, FANAISS] 227 Fdet BA
E20] 7|13t Alolgtal WE 45 SA = olE APEA 9ol siEEA =l
RS 4 9l
=4, ‘F &=« Most Favoured Nation Treatment) = 2|=<%1 FXFA}o] tis] A3
2 Aol AFHE themct Belel) Qe tho-g Hojet olRoltt. HoRrhet
Y= EIohe- 7iE e LA b=Ql FARAf] Higt 28 JIR1E At ol e, =l
o] Aol ofzt A3= FARRIRR APES FARM= HolA FHEEN. 2=<l FARE
< FARASC] 25 A8 FAEEdY] Bt Her, =t 23S o1
FRgA50] A3Fhet AL AR HEERE A8 & oIk olF o) o
Q) SRR A4l0) BEWIS AL 2 A Hck
upAek A HA ‘HA7]E A Minimum Standard of Treatment)' + FARFA=0]
o=l 71 Aol wisl Al 710l AR 4] the-E sfiFolof & o
oftt. o= =Rt Hg=dle- /Nt Alel7h Aok oo F e FARA=
A=l B gl A =Rl FojEe tiert =)l FARPIA R AEelo]
555HA| Foj=ofof ghE Sjuldttt. W 47| tie= olet FHsHA SARA 24
o o oVdo = 9=}l FARIE Ui 275 Qv
FAFA oA Farled ool Bt 23 et og saAo] 1 F-LIsHA w7g = o]
AUt 9IS 01 ] FTA Al1.5%= #4715 ol tisf vhaat &o] 773t 3
3) ARTICLE 11.5: MINIMUM STANDARD OF TREATMENT
1. Bach Party shall accord to covered investments treatment in accordance with
customary international law, including fair and equitable treatment and full
protection and security.
2. For greater certainty, paragraph 1 prescribes the customary international law
minimum standard of treatment of aliens as the minimum standard of

treatment to be afforded to covered investments. The concepts of “fair and
equitable treatment” and “full protection and security” do not require
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A11.5x B9 HavlE

7] Slste] A5 91210) thoo] e A, Hav1ES
2 gelgEte] Sofslolol & Bj9-0] HavlEos Fck “FHs T o

7h A1 Bl e v E AT o= AlAIS] F8 ¥E AAel 7ad

ARaate] Ao whet YA A E PP AER] QloiHe] Hoig 7l

A "2t e B RS AlS D o= 2 Aol ARl e 2

o714 A5l THeE tl<XFair and Equitable Treatment: FET)?} SE3t HE
9 QP (Full Protection and Security: FPS)E F-ofolar Qo st-no] FTA A11.5%0]
A FET= S92 ol Etks Hav|edi$-o] a2 4=l Sl o] 23k
Ho5hal o]l AL 310 At Hth= BlHo] Utk ol dis]
NAFTA A8-F2Q435](Free Trade Commission: FTC):= NAFTA Wl FETo] st
SRS Asto] FET7F =AIEs e HavIEdieols 84she A o2 di¢-
£ Q75| Y52 Bl S, o]Zlo] Rl PAF T P AEONA AHEA o] wE AL

treatment in addition to or beyond that which is required by that standard,

and do not create additional substantive rights. The obligation in paragraph

1 to provide:

(a) “fair and equitable treatment” includes the obligation not to deny justice
in criminal, civil, or administrative adjudicatory proceedings in accordance
with the principle of due process embodied in the principal legal systems
of the world; and

(b) “full protection and security” requires each Party to provide the level of
police protection required under customary international law.
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2. Ex}

AR Ho7|e2 FARCkS SRt Hael 2300 9|2 &5iE A2 =9 F4
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Q] FTA A1 A T2 571 1 24 d & FARPF SRR =& A
FASAE A7k RS FASHL ok ALl 16 Al A AZE = =
AR}t 282 F= gkl itk Al11.16% AR FAAI=IA A2
TA 2 SARBAE BAD A2 5L Utk B4 F 67ldo] ol GARRE Tt
o7} o]FojX|R] %= AHL i) ICSID(International Centre for Settlement of
Investment Disputes) 2] oJ$t &4, ii) ICSID Facility Rules®ll J$t A, iii)
M=AVIANH I LSB(UNCITRAL) A0 2Rt A, iv) EBARE &2Jet A3
o] AT 1S B SAEA T SPHE AT 4= QUrh 1 2ol AP
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(Table 1) Institutional Investors' Evaluation of the Merger Ratio between
Samsung C&T and Cheil Industries

This table shows the evaluation results of various institutional investors regarding the
merger between Samsung C&T and Cheil Industries. The valued price of Samsung C&T
and Cheil Industries is in Won, and the Merger ratio is based on Cheil Industries 1.
When there is a range of merger ratios suggested by each institution, they are
reported in the last column.

Samsung C&T Cheil Indus_tries Meaer Redls Range of_Merger
Valued Price Valued Price Ratio
Elliott 100,597~114,134 63,353~09,942 1:1.6 1.44~1.80
ISS 110,234 115,665 1:0.9530
NPS 69,677 150,348 1:0.4634 0.3420~0.6755
Deloitte 59,879 158,090 1:0.3788 0.3139~0.4936
KPMG 59,909 148,971 1:0.4022 0.3193~0.5259

(Table 1) W¥l, APJEAI0] tie) 714 & 71212 ojgt 7|2k Aot Isso]
of. ek oot 2ol TS sk T olE AR Ty 7N 2A A4E
A Z7Re YR 9 AU F7Re UR okm 2gsieic d2isi] die] 242

AARE A=A F77HA]= 100,597~114,1349, AYEA2 63,353~ 69,942 7
Solt}. spAet Aeole] 27 LFAIONe] W2 FAH 1354302 Aelol ApAl
Sol gy wie) YA AR 712 9IS ol ol 7L wsle] Hsigt 14,1349
Ho}h 3, F71k 107,3669E0 26% H& o 2 =X]o|t}.

NAHARZRIARI 1SSi= AAHFT7I= AHd=4AT 10,2349, AYEA] 115,605%2 Al
Alstggem olof] AT 1:0.9530(H YA AAEAN Q] FhEu|-go] AAsity 1+
SE3ict. olof HFo] Kol dzdlo] ISDA Q7R 1577 7H4] 135,430¢¥: 23% 7
T TZEu|gE 875R= digolct

ol IS FoIH, Aol SIS T BA] AHEAE FAP7EAOf
sl 7P =41 B7FeE AISl Aol 1SS 71EEHE °F 20% = A2lok= et &
Holah B2 &= Ut TeF AgEAt F47 110l sl o WA g7t S RIA=(NPS)O]
U 29=20]E, KPMG 59 7H8710S 7|0 & AZRITH, A2 o w2 T
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P T 7|147IR19] @AIAIE FEE 3ho] 2 Aot ofE Aeloto] AAGEA A =5
o] Bo] Z7HE(Wealth gain)2] @A7HAE that -2 4102 T
NPV(AHA = 4F) = PV(Benefit) — PV(Cost) (1)

= ax PV(Synergy) — (a*— a) < PV(A+ B)
=ax[PV(A+B)— (PV(A4)+PV(B))] - (a*—a)x PV(A + B)
= (2a—a*)x PV(A+B)—ax[PV(A)+ PV(B)]
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PV(A+B): € 7192 @AV

PV(A): 3 A 719 A% @AY
PV(B): & 41 719 BE] @A

NPV7} et % G OR Ql8] APAEAT F550] 29] 2717} oj2olirks ofn]
ol Y|z NPV7} 03} Zeha o] 2559] <517t Hrke ojulole). o] Hg
71%00] 71909] TR Aushl HRS o, PO A8 5 Y oA
A o A48 5 itk IEH71e] NPVE ARSI L o] 03Tt = st
1, 0xch 2o £8Pt B Aolue vitkeh OKFABS e 4 912 Aotk

910] £(1)& T2 AUAE B0 Slol Easle] A2 Felstsick

NPV (4 &) = PV(Benefit) — PV(Cost) 2

= axX PV(Synerqgy) — (a*— a) X PV(A+ B)

= ax PV(Synergy) — (a*—a) < [PV(A)+ PV(B)+ PV(Synerqgy)
= (20— a*) X PV(Synergy) — (a*— a)[PV(A) + PV(B))

o7IA, 2a-a*)s VEFHOR a9} 9] o]k 4] ki Fbgstel ozt 3A =
o}, o]gl A9 APBAL FE0) 242 A4 EElgo] s ArhE U4 P gel
Zjol(*-a)el 719) A% BO] BAPIA 2 ek ool ofsh wAysHA et A b
A F550] AL 49 0" Ao, Z A Fulgo] Hs) AA] | Ro] vkt 4
7} WgR=Ae] HlEste] 57t Eick

Al AR F50] Ptk A BA| A4S 919 W A3t 30 ARee
A7 2L A S AR APEAL 156,217,764%, L2 135,000,000
Zoick, APIEAL o) ALARAS] FPPRIRL v, T F AR THR] AHES o
27 S, @ SjAle] WaiFAlas 156,217,764 x + 135,000,000501c, €
B 25 A FAE 156,217,764 x OB 3 F AHEAL 722 A

(@) T 2t

ol
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156,217, 764 + 135,000,000

(Figure 1) Shareholding of Samsung C&T Shareholders according to the Merger Ratio

This figure shows the stake(@) after the merger of Samsung C&T's shareholders
according to the merger ratio when Samsung C&T and Cheil Industries are merged.
The merger ratio(x) is the ratio of Samsung C&T(x) to Cheil Industries(1).
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(Figure 1) TRIRF T8H18(0] nleh AP2410] X E8(a)o] ofEA) Water]

HolZ gk, THHIR0] FTRISE APBNY (ESS F7RITE 2 AR 2%
PRI olEAE Tl A sk Aol A7 obao] Bk sHe 44 T
H &2 AHEA RO Of8l 1:0.35012 BRIk, o] A9 W F AP 25 ARl 1
A= 54,691,839 (156,217,7645x0.3501)°1H, A1 E-&-2 28.83%C]ct.

910] t=olg PAH O APBA AADA] T Ao HE3) B o] AelA T
AR 4318 78 4 Qs B theat Uk AA] PEEIR(1:0.3501)0] I
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5] AAstchn A WIS 0.350125} 37] thE] o] 0] AE&(eHE
28,830} # o]ck
Y A APHBAAS] BAHIPVANS AHBATE] 38 2 A7k ALgalict
ol ghule Alo] AHRH T1EAVE 55,76790] AAFASE Bolo] 7% Uow
Aetelet. $LsH B A ALBAB)Y SR HICEVE)E FHIE AN] A58
10w 712471 159,204900 A7 Fote] 2152 Qo] AT Hebd
AEAL 50] NPV Tha} o] EREIh

)
Eoli

N

ﬂ?

(20— o) X PV(Synergy) — (a*— a)[PV(A)+ PV(B)]
(0.5766 — a* ) X PV(Synergy) — (a*—0.2883)[8.7 + 21.5]
0.5766 X PV(Synergy)+ 8.7— (30.24+ PV (Synergy)) X a*

)

NPV (3 =4t)

A=t A EAN F529] 3 & NPVE T AlUR9] A& Aot 24 ehyulgo] o
2t 2k, A AHHE(e")0] F45F AMIEARS] NPV FolA| 1L o]= AMdEAL
FEOIA £ ongich. 7 Fulgo] S48 A AIEAL 77 ddiF e R
A7} kS ously| WiEoltt. AR 2425 NPV7F AXE ATl e Hl, o
= PV(Synergy)?] A5 0.5766-¢*% 02t 2 3+ 24| 2 71s4do] 7] o]t}
&, AUA7L 255 A EAL FFE0A Bo ke B9 o]0 AA7] wfEo] NPVt
A A E Zoltt.

o8t 718 Bof AMIEARS] NPVoll disiiAl Azkel BAt A, S84 08 A3zisio]
T8 AUA7E olta 7okt A 841 278 FulER ARlAT YAAEY 3%
Hxo] AA|Eo] SHAg7E FALIYS] 319] Al =911 0.4634F 7ok ol =
HAF7TE SAAENA of2] =015 AX upet SakEZ Alo] ARSE $3]o|H g g
Q1 |2t AR FEHlE 1:0.46345 AFESIS W A(3)0l ool T8 - AMIEAT
AT A R0 34.91%CIt). 0] B 4AMIEAT 559 NPV thaat Ltk

19

NPV(AAAEA) =8.7-30.2x0.3491 =— 1.8428 & Y (5)
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1,307% ¢ofct. ofof| vlshd A AefSlo] ARt Efull gl 8,700 2 o &
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27 2rgulE0] 0.46342 = 7P L2 Far AuR| o] tisf A EA) A dlo] g
B 7] FARZ I & BAshal 3Ike we] NPVE thadt o] Al < st

12

) ©)
NPV/( u“o%t)xo.on
[(0.5766 — a* ) < PV(Synergy) — (a*— 0.2883) < 30.2] < 0.071
[0.2275 % PV(Synergy) — 0.0608 < 30.2] < 0.071
0.0162 X PV (Synerqgy) — 0.1304

dejslo] Fgsie EafHde] 8,7009 A(-0.872 o] =, AR A
7} -45.792 o] Fojof it A|URAT AdErte] ez QI 7EAu} o] A
E=71A] EEfehs A2 foksel”] offntal Azt Ae7HA|9] =oles B dEd
o] Esfrigelo] gHefd MAE Blold ez Aval AE:

He] =0 LRrARl Ao Sl AL A 7 HA 3490 A7 viE2 7|

Holl wheba] o] g2 4= Qltk. (Table 1)< B9 Tl 7|1#E0] 474 FHulER
AR gEE0] Ut 9217F ofd gho] ol € = AT 11 4501 0.3139~1.8
Hefell e AT 5= Atk (Table 2)= 4(6)] 218 A3t hgvleo] whe Aol
o] Eejolio] HokE Hofal Qlrt. SRR o3| A w2491 SPFATR|Of TRt 7t
7ol Basht. (Figure 2)0A= Tt FYAIUAE 7St & FulEo] e A
Ao &3] FolE HojFal Sl

A, S S LAl AR 00lks 7P ARt AdliolA AVdEAt F72C
SAAS Atsllet. 27 ehgnlgo] A gHlE2 0.3501H0 22 Hejel 3l whe
o] AejQol|A] a7t ozt ofSo] Erk A7 3HlEe] 0.3501 HolAH A3
oA &7} =w, RIdgo] B3t 0.46340] o]2H &t 1,307 ol olEth &

BgHlEo] T S71510] ISS7F B71RE 0953001 o= 3o 5,068 ¢, dz{sle] 7t

_I

9) "ol A=A ARt 2.2%E HEASIAL dlen ffe] Alkte] ARt &S 4059
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(Table 2) Elliott's Damages according to the Merger Ratio Suggested by
Institutional Investors

This table shows Elliott's damages according to the merger ratio evaluated by various
institutions for the merger between Samsung C&T and Cheil Industries. The merger
ratio between Samsung C&T and Cheil Industries is based on Cheil Industries 1. The
loss amount is in 100 million Won.

Merger Synergy=0 Synergy=2.1
Ratio (e Elliott Damages Elliott Damages
Elliott 1.6 1.44~1.80 7,745  (7,223~8,310) 7,854 (7,295~8,457)
ISS 0.9530 5,068 4,990

NPS 0.4634 0.3420~0.6755 1,307  (-97~3,230) 968  (-534~3,025)
Deloitte  0.3788 0.3139~0.4936 357 (-464~1,618) -48  (-926~1,300)
KPMG  0.4022 0.3193~0.5259 633 (-392~1,935) 247  (-849~1,639)

(Figure 2) The Plot of Eliot's Damages according to the Appropriate Merger Ratio

This table shows Elliott's losses based on various merger ratio and synergies. The
merger ratio between Samsung C&T and Cheil Industries is based on Cheil Industries 1.
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(Table 3) Valuation Methods on Samsung C&T and Cheil Industries

SEXR-=7} 2F ASHZ=(SD)O Chet

This table shows the valuation methods by various agencies on Samsung C&T before
the merger in 2015. The valuation by separating the operating value from the
non-operating asset value is common in all.

Operating Value

Non-operating Value

Elliott DCF(discount cash flow)
Multiple method
(EV/EBITDA)

ISS Multiple method
(EV/EBIT)

NPS Multiple method(In 2015,
after-tax operating profit is
applied to the implied PER
of similar companies in the
past 5 years)

Deloitte DCF(discount cash flow)

KPMG DCF(discount cash flow)

Lee and Residual Operating Income

Kim Model

(2017)

Market value for listed stocks and book
value for unlisted stocks.
Corporate tax (24.2%) applied.

Listed stocks use market value.
Unlisted stocks(Samsung BioLogics) use
Celltrion and US biosimilar company
Hospira's valuation.

Market value for listed stocks and book
value for unlisted stocks.

The discount rate (41%, average
discount rate of investment asset value
of the holding company) is applied to
listed stocks.

Market value for listed stocks and book
value for unlisted stocks.

Block deal discount rate (6.27%) and
corporate tax (24.2%) applied

Market value for listed stocks and book
value for unlisted stocks.

Block deal discount rate (6.27%) and
corporate tax (24.2%) applied

Market value for listed stocks and book
value for unlisted stocks.
Corporate tax (24.2%) applied.

SHARIA A=
= S7Astoll A gol ARgohe 27 ol

Ag3te] % 7199 RAME

gL 7147kX](Enterprise Value)s 7]1%

FE5= 2gUo](Residual Operating Income: ReOD2] @A{712]<]

2} ol2fo] %
oz Attt

Aol ZEAlof disl] At

F7ottHFeltham and Ohlson, 1995). %

rr

o]&29, A= (2017)°] Ut} o=
2% (Residual operating income model)&

01040]01

£ GAAAKNet Operating Assets: NOA)
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Abstract

This study deals with Investor State Dispute (ISD), which allows foreign
investors to sue countries for discriminatory practices. In particular, we focus
on the financial issues of the ISD lawsuit filed with the Korean government on
the merger of Samsung C&T and Cheil Industries. First, the adequacy of
Elliott's claim is assessed by dividing it into two cases: selling shares before the
merger and holding them after the merger. First, when the price of stock
purchase claim is used as the selling price of Samsung C&T before the merger,
stock value exceeds the range suggested by various evaluation agencies before
the merger. Second, a net present value model is proposed to calculate the
profit or loss of existing shareholders if the stock is held until after the
merger. In the model, shareholders' profit and loss is determined by the
synergy of the merger and the appropriate merger ratio. Even if we set the
consensus range suggested by the agencies at the appropriate merger ratio
and assume various merger synergies, the amount of damage did not reach the

amount claimed by Elliott.

% Key words: Investor-State Dispute(ISD), Merger, Damages, Net Present Value,

Valuation
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. Introduction

People buy insurance to relieve the financial burden of unexpected adverse
events, and the same is true for companies. An insurance company's purchase
of insurance, known as reinsurance, is an important way to reduce insurer risk
and to manage the firm's required capital. In particular, life insurance
companies are required to control retained risk and maintain a strong capital
base, as most life insurance policies are long-term contracts. The insurance
premiums paid by policyholders must be safely invested for long periods of time
so that payouts on policies can be made as promised. Life insurance companies
recognize the following benefits of purchasing reinsurance: (1) reduced
underwriting risk and improved underwriting capacity, (2) maintenance of a
prudent solvency ratio, and (3) provision of valuable services.

All entrepreneurial organizations have features that affect managerial
decision-making. For insurance companies, the decision to purchase
reinsurance differs according to firm-specific characteristics. These can be
organizational factors such as ownership structure or financial aspects such as
leverage, investment structure, and tax status (Mayers and Smith, 1990; Adams,
1996; Garven and Lamm-Tennant, 2003; Kader, Adams, and Mouratidis, 2010).
Similar to non-life insurance companies, life insurance companies exhibit a
demand for reinsurance that varies by firm-specific factors, and their
correlations differ according to each of these characteristics (Adams, 1996).
This study builds upon the existing research exploring the demand for
reinsurance, focusing on Korean life insurance companies and their specific
features.

Even though it has been over 50 years since the first life reinsurance

transaction in Korea was completed, studies on the use of reinsurance by



Determinants of the Reinsurance Decisions of Korean Life Insurance Companies m

Korean insurance companies remain limited. Among these studies, Lee (2018)
and Cho (2015) investigate the reinsurance structure. Lee (2018) examines the
reinsurance structure decisions of life insurance companies in Korea while
Cho (2015) proposes an optimal reinsurance structure a non-life insurance
company can select using a risk aversion's estimation. Many recent studies are
based on the risk-based capital (RBC) regulations and reinsurance
decision-making. Kim (2012) shows using Korean life insurance data that
under the current RBC scheme, the reinsurance cost exceeds other capital
expenses. Kim and Kim (2015) and Kim (2016) examine the optimal level of
retention for non-life and life insurance companies in Korea, suggesting that
from the cost-efficiency perspective, both Korean non-life and life insurance
companies have room to retain more risk and reduce reinsurance. Moreover,
Kim and Lee (2019) suggest reinsurance strategies for non-life insurance
companies by providing mathematical models, highlighting the importance of
company-specific characteristics and lines of business in developing a
reinsurance strategy.

The abovementioned previous studies use mathematical models unlike this
paper that takes company-specific data into account. In this regard, Chang
(1999) argues that the reinsurance decision should be made based on various
factors rather than fragmentally based on conventions or cost. Kim (2016),
who proposes reducing reinsurance, also admits that his research has a
limitation of not considering company-specific features and business
relationships between insurance companies and reinsurance companies. To
the best of my knowledge, this paper is the first to perform empirical tests on
the reinsurance decision while using company-specific features in the life
insurance industry in Korea.

Country-specific features such as government regulations affect managers’
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behavior in most countries, and Korea is not an exception. The Korean life
insurance industry has a low reinsurance acceptance rate despite its relatively
large market share in the Korean insurance market. Over the past 10 years,
the life insurance market in Korea averaged 59.8% of Korea's total insurance
market, compared to the OECD average of 51.0% (OECD, 2018). In contrast,
the use of reinsurance in Korea is markedly lower than the OECD average. The
reinsurance acceptance rate computed from gross premiums in Korea over the
past 10 years is 1.9%, while the OECD average is 7.0% (OECD, 2018). This
study reviews various features of the Korean life insurance industry to show
the firm-specific factors that correlate strongly with demand for reinsurance
in Korea, and to contribute to an extended understanding of the Korean life
insurance industry. The study also incorporates the context of the regulatory
environment, financial supervision, and the historical background of the
industry.

We perform an empirical study using panel data of Korean life insurance
companies from 2001 to 2018. In 2018, use of reinsurance measured by the
ratio of reinsurance expense to gross risk premiums ranged from 2.2% to
59.1% across companies. This suggests that reinsurance decisions vary by
company. We attempt to categorize firm-specific factors by the three main
benefits associated with purchasing reinsurance. Underwriting risk and
improved underwriting capacity are measured by the gross loss ratio. The
relationship between solvency prudency and demand for reinsurance is tested
using the risk-based capital (RBC) ratio and the financial leverage ratio.
Service efficiency is difficult to measure with a financial metric. Instead, we
associate size and business concentration with service provision because they
are factors of insurance company requiring outsourced help for the sake of

competitiveness (Mayers and Smith, 1990). We also include organizational
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factors such as whether the insurer is part of a financial conglomerate and
whether its ownership is foreign or domestic and develop hypotheses about
the use of reinsurance and the solvency ratios of foreign-owned insurers in
Korea. These hypotheses build on previous studies, such as those of Yanase
and Limpaphayom (2017) and Ho (2016), who examined Japan and China,
respectively.

The results of this study either strengthen the findings of existing studies or
imply the need for a further explanation on why the results are not consistent
with the hypotheses. This study attempts to find answers to these questions
based on the characteristics of the Korean life insurance industry.

Industry participants including life insurance companies, reinsurance
companies, and financial regulators may obtain insights from this study.
Moreover, in 2023, a new accounting regime and statutory framework will be
introduced in Korea. The analysis of the link between firm characteristics and
the demand for reinsurance can be used to provide indicators for anticipating
how reinsurance strategies will change in the near future.

The rest of this paper is organized as follows. Section 2 provides a literature
review and describes the current state of the Korean life insurance market.
Section 3 develops our hypotheses and describes the data used in this paper.
Section 4 describes the research design. The summary of empirical results is

presented in Section 5. Section 6 offers the conclusions.
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Il. Literature Review and Institutional Background

1. Literature Review

Mayers and Smith (1990) define reinsurance as a traditional form of
corporate demand for insurance, different only in that such demand arises
within the insurance industry. Throughout this study, a reinsurance contract is
defined as a set of insurance policies written by one insurer and purchased by
another insurance company, known as the insurer or the ceding company, and
the reinsurer, respectively. The term “reinsurance” is used broadly, referring to
reinsurance contracts, treaties, or the business itself.

Mayers and Smith (1990) were the first to focus on the corporate demand for
insurance while considering firm-specific characteristics. The researchers
used data from 1,276 property and casualty insurance companies across
different countries and with a broad range of ownership structures to provide
evidence that ownership structure affected reinsurance purchases. In addition
to ownership structure, other firm-specific features such as size, credit rating,
line-of-business concentration, etc. were also shown to be either neutral or
playing important roles in reinsurance contracts. Later studies adopted an
approach similar to that of the study of Mayers and Smith (1990), using data
from different countries and taking the differences in market regulations and
conditions in each country into account. Adams (1996) empirically tested a
risk-bearing hypothesis that is the most widely accepted explanation of
reinsurance decision-making in insurance firms using panel data on New
Zealand life insurance companies. Considering New Zealand's relatively
unregulated market, the article focused on five main features: organizational

factors, firm size, product concentration, leverage, and underwriting risk. Ho
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(2016) discussed the impact of ownership structure and firm characteristics on
reinsurance decisions in the Chinese non-life insurance industry. The latter
study contrasted with others by shedding light on the impact of regulations,
China's compulsory reinsurance ratio, and the demand for reinsurance. The
study emphasized how regulatory changes were related to firm-specific
features and reinsurance. Further research on the topic used empirical data
for different jurisdictions, insurance segments, and time periods. The
respective studies observed that similar though not identical features of
companies were significant (Garven and Lamm-Tennant, 2003; Cole and
McCullough, 2006; Lian-can, Shu-guang, and Liang, 2010).

All of these previous studies agree that company-specific features materially
impact the demand for reinsurance. For example, firm size is negatively
related to reinsurance demand, while financial leverage is positively related to
reinsurance purchases (Mayers and Smith, 1990; Adams, 1996; Kader, Adams,
and Mouratidis, 2010). However, not all of the features studied have been
shown to have a strong relationship with the reinsurance purchase decision.

Some of the previous studies offer conflicting findings. For instance, there
are studies that conclude that the ownership structure does not have a
material relationship with reinsurance demand (Adams, 1996; Cole and
McCullough, 2006), while other studies suggest that organizational structure is
statistically significant in predicting reinsurance demand (Mayers and Smith,
1990). These findings suggest that the empirical evidence on company
characteristics and reinsurance decisions is inconclusive and imply that the
context of the market is important. The following section describes the

institutional background of the life reinsurance industry in Korea.
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2. Institutional Background

The Enforcement Decree of the Insurance Business Act in Korea defines life
insurance as contracts made in coverage of mortality or morbidity risk. As of
December 31, 2018, there were twenty-four stock life insurance companies
and six mutual companies. Although mutual companies are allowed to write
life insurance policies and indeed purchase reinsurance, mutual life insurance
companies are excluded from this study since their financial results are not
public information.

The twenty-four stock life insurance companies in Korea are licensed
organizations that currently generate approximately KRW 111 trillion (US$ 98
billion) in gross annual premiums (Korea Life Insurance Association, 2018).
They vary in ownership structure, size, product mix, and financial solvency
status. In 1987, Lina Life Insurance Company opened a branch in Korea as first
foreign life insurance company. Since then, several foreign life insurance
companies have been established and operated in Korea (Shin, 2006). In
October 2000, the Korean government enacted the Financial Holding Company
Act, and since then several large life insurance companies have been operating
under a holding company structure. Not all financial conglomerates are
structured as financial holding companies; there are other structures, such as
the parent-subsidiary model or mixed conglomerates (Hahm and Kim, 20006).

There are eight professional reinsurance companies in Korea. Of these, the
only domestic company is the Korean Reinsurance Company. There is no
state-sponsored reinsurance company in Korea. A foreign reinsurer is required
to operate as a branch if it wishes to reinsure business in the Korean market,
unless it incorporates as a local company.

There are two insurance supervisors in Korea: the Financial Service
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Commission (FSC) and the Financial Supervisory Services (FSS). In July 2002,
various forms of reinsurance transactions were permitted. Article 63 of the
Enforcement Decree of the Insurance Business Act requires reinsurance to
include transfer of insurance risk to have a potential for loss to the reinsurer.
The latter must also satisfy standards of financial soundness prescribed by
supervisory authorities or credit rating agencies. Reinsurance that does not
satisfy the requirements for reinsurance under Article 63 of the Enforcement
Decree of the Insurance Business Act must be treated as a deposit for
accounting purposes (Regulation on Supervision of Insurance Business 2014,
Article 7-13). There is uncertainty on the issue of whether a reinsurer can
assume timing, operational, and credit risk in addition to insurance risk. The
laws in Korea do not explicitly prohibit ceding risk other than insurance risk,
which is pure mortality and morbidity risk in life insurance; however, in
practice the regulators have recognized only yearly renewable term (YRT)
reinsurance based on the transfer of risk premiums as reinsurance, stating that
this is to prevent abuse usage of reinsurance.

There exist other types of life reinsurance actively used in other countries.
For instance, with coinsurance the ceding company pays the reinsurer all
policyholder premiums or considerations, and in return the reinsurer pays the
ceding company all benefits paid to policyholders that are not limited to
mortality and morbidity risk but also include surrender benefits, interest
credited, etc. In other words, coinsurance involves a transfer of all types of
risk rather than only the insurance risk, expanding the scope of reinsurance.
Another example of life reinsurance can be finite reinsurance, sometimes
called financial reinsurance. The International Association of Insurance
Supervision (TAIS) (2006) characterizes finite reinsurance as a combined form

of reinsurance and financing. Finite reinsurance encompasses an entire
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spectrum of reinsurance arrangements. As long as a ceding company transfers
limited risks characterized by volatility, which is the feature of reinsurance,
the latter can be utilized for financing by upfront commission, financial
investment income, or profit sharing. Future investment income can also be
included in the price of the contract. In short, depending on the needs and
objectives of the ceding company and the regulatory and supervisory rules,
various reinsurance structures could be specified. However, such reinsurance
structures have not been observed in the Korean reinsurance market.

The use of reinsurance by Korean life insurance companies has been
restricted due to regulations, as only insurance risk can be transferred from
the ceding company to the reinsurer. Such a restriction may have limited the
decision-making of ceding companies, almost as if there were compulsory
reinsurance requirements. Having discussed the main concepts and reviewed
the institutional background of life reinsurance in Korea, we now turn to

developing our hypotheses.

Ill. Hypotheses

1. Underwriting Risk

The primary reasons for life insurance companies to purchase reinsurance
are to reduce the underwriting risk and improve the underwriting capacity.
Firms with higher underwriting risks often signal that they are engaging in
riskier business activities than do firms with lower underwriting risks. For
example, life insurance companies that establish liberal underwriting

standards (e.g., whole-life insurance written on the lives of smokers or the
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elderly at a higher maximum policy limit) provide a greater maximum
insurable amount than do companies that have conservative underwriting
guidelines. Companies that use aggressive sales strategies sell insurance
products at lower margins. Such companies have a higher probability of loss
due to an actuarial mispricing or, since life insurance is a long-tailed business,
a higher volatility of future losses. In other words, firms with greater
underwriting risk are likely to have uncertain future net cash flows
(Lamm-Tennant and Starks, 1993).

To limit policy losses and reduce the cost of financial distress, insurance
companies can choose to reinsure (Hoerger, Sloan, and Hassan, 1990). By
purchasing reinsurance, insurance companies can issue a greater number of
policies without substantially increasing risk. They can also stay within
statutory minimum levels of solvency and minimize the risk and cost of
bankruptcy (Adams, 1996). Mayers and Smith (1990) explain that firms that
engage in relatively risky lines of business can purchase reinsurance to
alleviate the risk and adverse financial effects of mispriced policies, including
the negative effects on earnings. The authors add that reinsurance can also
mitigate the agency problems arising from managerial control and can reduce
the risk of information asymmetries in the underwriting process. Based on

above, Hypothesis 1 is as follows:

Hypothesis 1. The amount of reinsurance purchased by companies with
high underwriting risk is likely to be greater than the amount purchased by

companies with low underwriting risk (ceteris paribus).
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2. Solvency Ratio and RBC

Life insurance companies must maintain a prudent solvency ratio, often
used as a measure for ability of a company to meet its long-term debts. Each
country has its own solvency regulations for insurers and may include
regulatory centralization and harmonization, for instance, within the United
States (U.S.) and the European Union (E.U.)

In the U.S., the National Association of Insurance Commissioners developed
risk-based capital (RBC) standards after recognizing the limitations of
controlling the insolvency risk of insurance companies based only on asset
size. The RBC standard became effective for life insurance companies in the
U.S. in 1994. Similarly, the E.U. introduced Solvency II requirements in 2009.
To regulate the solvency of Korean insurance companies, Korea modified the
U.S. RBC standards, reflecting the Korean domestic insurance industry, and
introduced the Korean standards in April 2009. The life insurer's RBC formula
includes the following components: insurance risk, interest rate, and credit
risk, asset risk (focusing on the impact of financial market volatility on asset
values), operational risk, and miscellaneous business risk. The solvency
regulations consider various risks an insurer can face, with the goal of
preserving the value of policyholders’ deposits in various worst-case scenarios.
Since reinsurance is a risk-carrying device, a transfer of assets and liabilities
to a reinsurer can be regarded as a way of reducing RBC charges associated
with those assets and liabilities for the ceding companies.

However, reinsurance transactions have occurred less frequently than
predicted in the U.S. since its RBC standards became effective (Hill, 1996).
Cho, Kim, and Lee (2014) claim that the current Korean RBC formula

somewhat reflects the risk transfer provided by reinsurance but fails to fully
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capture the incremental charge for retained risk. Kim (2012) claims that under
the current Korean RBC standard, because the maximum reinsurance credit
the ceding companies can receive is 50% and the scope of reinsurance is
limited to insurance risk, insurance companies in Korea are reluctant to utilize
reinsurance as a solution to increase RBC ratio. Insurance risk being the only
risk transferrable by reinsurance among five risk components of RBC also
contributes to a low reinsurance ratio. Because of these limitations, insurance
companies may not have a sufficient incentive to use reinsurance as a risk
reduction vehicle to minimize RBC charges. Therefore, Hypothesis 2 is as

follows:

Hypothesis 2. The amount of reinsurance a company uses is likely to have a

weakly negative relationship or no relationship to its RBC ratio.

3. Financial Leverage

Adams (1996), Cole and McCullough (2006), and Kader, Adams, and
Mouratidis (2010) suggest that firms seek to achieve an optimal level of debt
while constrained either by internal actuarial rules or external regulations.
Hoerger, Sloan, and Hassan (1990), Mayers and Smith (1990), and Kader,
Adams, and Mouratidis (2010), among others, contend that given the high cost
of regulatory intervention needed to prevent bankruptcy, insurers instead
choose to pay for reinsurance. The latter helps insurance companies alleviate
the risk of insolvency in several ways since buying reinsurance shifts a portion
of assumed risk from a ceding company's book to that of the reinsurer in
exchange for annual reinsurance premiums and commissions. Reinsurance (1)
addresses the potential claim dilution problem in which policyholders can

receive less than what an insurance company is obligated to pay if that
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company has insufficient assets to cover the claims, and (2) shifts a portion of
liabilities from the ceding company’s book, thereby alleviating the financial
strain on the retained capital; additionally, (3) depending on the structure of
the reinsurance contract, upfront commissions provided by the reinsurer in
the beginning of the contract term can help ceding companies reduce cash

flow constraints. Therefore, Hypothesis 3 is as follows:

Hypothesis 3. The amount of reinsurance purchased is likely to be greater
for highly leveraged insurance companies than for less leveraged insurance

companies (ceteris paribus).

4. Firm Size

Hoerger, Sloan, and Hassan (1990), Mayers and Smith (1990) and Adams
(1996) contend that an insurer's size is highly significant in predicting the
demand for reinsurance. In most cases, reinsurers have a comparative
advantage in providing a real service to insurers due to reinsurers specialized
knowledge, investment in research and development, and economies of scale.
Furthermore, because reinsurers are less concentrated in terms of business
mix and geography and may also use retrocession (i.e., reinsuring a portion of
their exposures), they have incentive to alleviate financial strains (Hoerger et
al., 1990).

Economies of scale allow large insurance companies to reduce bankruptcy
costs and provide services such as new product development, claims handling,
and underwriting high-risk cases on their own. Such companies are expected
to employ experts on assessing the retained risk in the portfolio and to
purchase optimal reinsurance to reduce reinsurance transaction costs. They

tend to retain a relatively low-risk portfolio by reinsuring high-risk policies.
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They also have a greater propensity to self-insure or use different reinsurance
structures in addition to the traditional YRT insurance, including several
non-proportional techniques or facultative reinsurance (covering a specific
risk) in some cases. In contrast, due to a lack of resources or experience,
smaller insurance companies tend to require more value-added services.
Mayer and Smith (1990) report that the private information provided by
reinsurance companies for pricing and claims adjustment services is
particularly beneficial to small insurance companies. In recent years, the
scope of these value-added services has changed. Life insurance companies
see value in consulting services dealing with regulations or taxation, business
strategy, or co-developing trendy underwriting platforms. Though the scope of
a value-added service may vary, smaller companies are demanding more real
services in return for purchasing relatively large amounts of reinsurance,
essentially paying reinsurance premiums as the price of those services. Smaller
insurance companies are also more likely to purchase reinsurance to improve
risk-bearing efficiency and reduce cash flow volatility (Adams, 1996).

Therefore, Hypothesis 4 is as follows:

Hypothesis 4. Small insurance companies are likely to purchase more

reinsurance than do large insurance companies (ceteris paribus)

5. Product Concentration

Product diversification helps firms hedge against business risks.
Diversification can be a natural hedging mechanism for a firm, thereby
reducing the insurer's needs for other hedging mechanisms, such as
reinsurance, financial derivatives, etc. In other words, if a business is more

diversified, there is less need for reinsurance.
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For life insurance companies, products can be grouped into those related to
mortality risk, morbidity risk, and longevity risk. Life insurance companies that
retain mortality risk and longevity risk can benefit from natural hedging, and
this is considered to be a way to lower solvency requirements under some
regulations, such as Solvency II in the EU. Life insurance companies with
diverse product lines can also realize economies of scale and scope that can
lead to efficiencies in other services such as asset management and risk
management (Huberman, Mayers, and Smith, 1983). These benefits of product
diversification support the idea that the more diversified a company's
portfolio is, the less the demand for reinsurance.

However, several previous studies argue that product concentration and
reinsurance demand have an ambiguous or negative relationship. Mayers and
Smith (1990) state that the impact of business concentration on the demand
for reinsurance is ambiguous, as cash flow volatilities across business lines can
be distorted by other underlying factors such as taxes, bankruptcy cost, and
liability rule changes. Adams (1996) provides possible explanations for a
negative relationship between product concentration and reinsurance
demand, such as a possibility of financial strain from new business intensifying
business risk to multiproduct companies. Therefore, we construct Hypothesis

5 as follows:

Hypothesis 5. Product concentration is not significantly related to the

amount of reinsurance.

6. Ownership Structure

Previous studies have focused on the organizational structures of stock

companies and mutual companies and have observed that ownership structure
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has a relationship with the demand for reinsurance (Adams, 1996; Garven and
Lamm-Tennant, 2003; Cole and McCullough, 2006). Among the twent y-four
life insurance companies in Korea as of year-end of 2018, only five were
publicly listed in the stock market. Others were private. Additionally, mutual
insurance companies in Korea are unions, cooperatives, or the Korea Post
that are not obligated to provide public information.

Rather than using the categorization of stock versus mutual companies, this
study reflects a distinctive feature of Korean financial companies: the financial
conglomerate. Since the 1997 financial crisis, financial consolidation through
mergers and acquisitions as well as financial consolidation among banks and
non-bank financial institutions — typically life insurance companies, non-life
insurance companies, banks, and securities firms - has been commonplace in
Korea. There are three types of Korean financial conglomeratesl): those
following the parent-subsidiary model, those achieving financial
concentration through financial holding companies, and mixed conglomerates
that are primarily commercially oriented but contain at least one regulated
non-bank financial institution (Hahm and Kim, 2006). In this study, all life
insurance companies that belong to a financial conglomerate of any type are
defined as a part of a financial conglomerate. One of the most unique features
of financial conglomerates is that the constituent companies are linked
together through mutual shareholding. Since these conglomerates are often

owned by a chaebol,2 the largest shareholder is the family that controls the

1) As initially stated by the Tripartite Group of bank, securities, and insurance
regulators that includes the Basel Committee on Banking Supervision, the
International Organization of Securities Commissions and the International
Association of Insurance Supervision (JAIS), the term “financial conglomerate”
indicates any group of companies predominantly engaged in two or more
financial sectors (i.e., banking, insurance, and securities) controlled by common
owners. (Joint Forum on Financial Conglomerates, “Supervision of Financial
Conglomerates’, 1999)
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financial conglomerate.

Hahm and Kim (2006) point out that large financial conglomerates face
challenging tasks: (1) management of operational risks due to the increased
operational complexity, and the incentive to take aggressive actions due to the
presence of moral hazards, and (2) management of increased potential of
systemic risk due to similarities in characteristics of portfolios and asset
structures of individual institutions within a financial conglomerate.

Reinsurance enables life insurance companies to underwrite more insurance
business and to limit their exposures to heavy losses (Adams, 1996). Moreover,
reinsurance provides an alternative to cash resources as a source of capital for
business growth (Mayers and Smith, 1982). At the same time, reinsurance
diversifies asset structures without violating minimum capital requirements. As
a consequence, reinsurance can play a significant role in alleviating the
potential for systemic risk. Therefore, using reinsurance encourages insurers
to overcome challenges arising from belonging to financial conglomerates.

Another way to categorize companies is by domestic or foreign management
and/or ownership of capital. Skipper (1997) suggests that, led by the
liberalization of markets, foreign insurance companies entrance in emerging
markets has the potential to play a constructive role in achieving a more
efficient resource allocation. By fostering greater competition, foreign
ownership introduces more effective customer service to developing markets,
and more advanced technical (e.g., loss control and actuarial) skills and
managerial know-how are transferred as well. The quality of domestic
insurance regulations improves because foreign insurance company

involvement often accompanies deregulation, which leads to market

2) Chaebols are involved in various types of business not limited to a single industry.
There are several large and powerful groups of companies in South Korea known
as chaebols. (Cambridge dictionary).
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liberalization, and, according to economic theory, market growth tends to
result when markets are liberalized. Skipper (1997) proposes that domestic
spillovers allow the emerging market's industry to grow through what
economists call positive externalities.

The Korean life insurance industry is no exception. After the Asian financial
crisis of 1997, a government-driven restructuring of financial institutions,
deregulation, managerial improvement, and prudent supervisory control
transformed Korea's life insurance market. Foreign insurance companies
expanded their market share using technical and scale efficiencies that in turn
resulted in higher productivity (Shin, 2006). Foreign insurers have advantages
in terms of financial strength, technology, actual service provision, and
managerial experience. Having such advantages can be viewed as firms
already possessing the main benefits that reinsurance provides; therefore,
firms have less need for reinsurance. Therefore, Hypotheses 6.1 and 6.2 are

proposed as follows:

Hypothesis 6.1: The amount of reinsurance is likely to be higher for life
insurance companies that are owned by financial conglomerates than for
unaftfiliated companies (ceteris paribus).

Hypothesis 6.2: The amount of reinsurance is likely to be higher for
domestic life insurance companies than for foreign-owned companies (ceteris

paribus).



LN 22380 M2 aus
IV. Research Design

1. Empirical Model

The panel data estimation models include the random effect (RE) model and
the fixed effect (FE) model. The RE model is a generalized least-squares
version of the pooled OLS model, assuming that variation across entities is
random and uncorrelated with the time-varying independent variables in the
model. In the context of the present study, the RE model does not allow for an
arbitrary correlation between a firm-specific variable ii and the explanatory
variables. In contrast, the FE model accounts for correlation between
firm-specific variables and the explanatory variables. To decide whether such
an assumption for the RE model is statistically reasonable, the Hausman test is
normally performed. If the Hausman test rejects the null hypothesis of no
correlation between and across explanatory variables, the FE model is
considered to be the more convincing tool for analyzing the marginal impact
of explanatory variables. However, the FE model has a significant weakness: it
drops the time-invariant variables of our interest.

In the model, REINS indicates the dependent variable, namely, the
company’s reinsurance ratio. In previous studies (Mayers and Smith, 1990;
Adams, 1996; Garven and Lamm-Tennant, 2003;, Cole and McCullough, 2006;
and Ho, 2016), the reinsurance ratio was calculated as the reinsurance-ceded
premium divided by the total business premiums, where the latter were the
sum of direct premiums written and reinsurance assumed. However, this study
uses a reinsurance ratio calculated as the ceded premiumdivided by risk
premiums. The risk premium is a portion of the gross premium that only

mathematically prices the pure risk component of an insurance policy,
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excluding other expenses. This reflects the tendency of Korean life insurance
companies to buy reinsurance due to Korean regulations that currently utilize
risk-only traditional reinsurance.

Variables UWRISK, RBC, FLEV, InSIZE, LINE, CONG and FOR represent
underwriting risk, solvency ratio, financial leverage, (the logarithm of) firm
size, product concentration, an indicator of being a financial conglomerate or
an unaffiliated firm, and being foreign- or domestically-owned, respectively.
To control for any time-dependent effects (e.g., regulation, supervision, and
changes in external economic conditions) on ceding companies reinsurance
decisions, year dummies are added to the regression model. Each independent
variable is explained below.

We suspect a possible endogeneity problem - in particular, with variables
UWRISK and FLEV - in the reinsurance decision. An increase in underwriting
risk impacts reinsurance purchase behavior, and at the same time, the moral
hazard arising from a high reinsurance ratio may lead to an increased
underwriting risk. Endogeneity is also suspected for FLEV. Companies with
higher financial leverage ratio may use more reinsurance, and at the same
time, a highly reinsured company may use more leverage due to increased
debt capacity.

Considering that our model includes time-invariant variables (CONG and
FOR) and variables with possible endogeneity problems (UWRISK and FLEV),
we elect to apply the Hausman-Taylor instrumental variable (HT-IV) model
that can be used with panel data with time-invariant variables and
endogeneity. Time-variant variables are used to estimate their own
coefficients while serving as instruments for endogenous time-invariant
variables (Hausman and Taylor, 1981).

The following HT-IV model is used to examine the above six hypotheses
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regarding the relationship between company-specific features and

reinsurance, and to analyze life insurers’ reinsurance purchasing behavior.

REINS;; = f ( UWRISK;, RBC; FLEV;, ]HS]ZEI; LINE;,
CONGy, FORy, Year Dummies) + pi+ €i

Underwriting risk (UWRISK): Similarly to the usage in Adams (1996) and
Kader, Adams, and Mouratidis (2010), this variable represents the company’s
annual gross claims divided by its annual gross premiums for the fiscal year.
Gross claim amounts include all cash outflows paid to policyholders, including
death benefits, cash surrender values, and dividends, both in the general
account and in separate accounts. The gross annual premium is the total
premium inflow for both the general account and separate accounts.

The solvency ratio (RBC): The RBC ratio represents Korea's solvency
regulations for insurance companies. Regulators introduced an RBC scheme in
April 2009, and data has been available since 2012. Therefore, RBC is
available in the sample only for year-end dates from 2012 to 2018.

Financial leverage (FLEV): Financial leverage is defined as total liabilities
divided by total assets. This definition is similar to the approach used in
Garven and Lamm-Tennant (2003) and Ho (2016) and is the simplest way of
measuring financial leverage.

Firm size (InSIZE): This variable is the natural logarithm of the ceding
company s total assets. Previous studies have used total assets as a proxy for
firm size; however, using the logarithm reduces skewness and helps make
extreme data more interpretable (Mayers and Smith, 1990; Adams, 1996;
Kader et al., 2010). Values are not inflation-adjusted.

Product concentration (LINE): the Herfindahl concentration index, is

computed for seven major types of products sold by life insurers in Korea.
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Reporting the sales volume in the annual report for these categories is
standard in Korea and is required by financial supervisors. Each type
represents a type of coverage provided and can be categorized into group or
individual. Individual product categories are life, pure endowment,
endowment, pension, and variable insurance. Group products are divided into
group life and retirement insurance.3 The Herfindahl index is computed for

each company as
7
_ 2
H= IE 51
=1

where [ is the type of product (1, 2, . . ., 7), § = PL/TPL PI; is the amount of
annual premium income written for a given type of insurance, and 7P/ is the
total value of annual premium income for all seven lines of business. The
maximum value of the Herfindahl index is 1, and the closer the index is to 1,
the more concentrated the product portfolio of the company.

Financial conglomerate or unaffiliated (CONG): This dummy variable takes a
value of one for a life insurance company that belongs to a financial
conglomerate and a value of zero for a company that does not belong to a
financial conglomerate. In this study, life insurers not belonging to any
financial conglomerates are called ‘unaffiliated. Note that here, financial
conglomerates are all domestic companies since companies with foreign
capital or that have foreign management do not have the unique features of
Korean financial conglomerates. In case of a change in a company’s status, the

value is assigned based on the company's status in the beginning of the year.

3) For further information on products in the Korean life insurance industry, see
Insurance Product Change and Development: Life Insurance Products (Kim,
Kim, and Lee, 2018).
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The foreign/domestic (FOR): Foreign/domestic status is a dummy variable
that takes a value of one for a company that is owned or managed by a
company located in a foreign country and a value of zero for a domestic life
insurance company. If a company’s status changes, the value is assigned based
on the company's status in the beginning of the year. For instance, Tongyang
Life Insurance Company was sold to the Anbang Group of China in September
2015. The name of the company was unchanged. In this study, the company is

considered to be a domestic company in 2015, and a foreign company starting

from 2016.

2. Data

The data used in this study covers 36 life insurance companies that operated
from fiscal year 2001 to 2018. All data in this study is based on fiscal years that
covered the period from April 1 to March 31 until fiscal year 2012, and from
January 1 to December 31 beginning with fiscal year 2013. Therefore, fiscal
year 2013 only consists of 9 months. Because most of the variables used here
are mostly ratios that do not depend on the time period covered, or balance
sheet items that are sampled asof a single date, there is no need to adjust the
values of fiscal year 2013. Insurance companies that changed their names but
remained unchanged otherwise are considered to be the same company. All
other cases of companies with different names are regarded as separate
companies. The panel is unbalanced because not all companies existed for the
entire sample period. Reinsurers are excluded from the sample to capture the
demand for reinsurance. Mutual companies are also excluded from the study
for reasons explained previously. Four firm-years of observations resulted in

reinsurance ratios, defined as ceded premiums divided by the total risk



Determinants of the Reinsurance Decisions of Korean Life Insurance Companies m

premium, that were greater than 200%. These were considered incomplete and
were removed from the sample.

The above criteria resulted in an unbalanced panel of 474 firm-year
observations for thirty-six primary life insurance companies operating in
Korea from 2001 to 2018. Among them, 372 firm-year observations
corresponding to 29 firms were valid and were used in the model. Data for all
of the variables was obtained from the Korea Life Insurance Association and
the Financial Statistics Information System operated by Korea's FSS. All of the
data pertains to independently operating and reporting life insurance
companies licensed by the FSS to conduct life insurance and pension business
in Korea.

Table 1 shows descriptive statistics for the dependent and independent
variables. On average, life insurers in the sample reinsured 32.13% of the
annual risk premium income, although some companies did not buy any
reinsurance in certain years. The maximum REINS value is 1.0356, so it is
assumed that in that year, ceded premiums from one or more previous years
were accounted for in later years. Because that particular company is small
and would not affect the overall results, the data was not excluded. The
reinsurance-ceded premium is divided by the risk premium in this study, while
the previous studies (Adams, 1996; Kader et al., 2010; Ho, 2016)divided by the
total business premium. Since the ways of measuring the average reinsurance
ratio differ, it is difficult to compare the use of reinsurance with figuresin
empirical studies based on data for insurers in other countries.

The average value of UWRISK for Korean life insurers in the sample is
0.5467. UWRISK can be converted into the gross loss ratio. Life insurance
companies spend approximately half of their gross premium income annually

to make payouts for claims (i.e., payouts related to maturities, mortalities,
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surrenders, etc.). Given that the standard deviation of UWRISK is 0.3268, the
loss ratio varies substantially by company. However, as the mean and median

values are similar, the dataset is assumed to be approximately symmetric.

(Table 1) Descriptive Statistics

Variable Mean Median Std. Dev. Min Max
REINS 0.3213 0.2782 0.2581 0 1.0356

UWRISK 0.5467 0.5362 0.3268 0 3.4104
RBC(%) 178.47 0 825.07 0 11353.72
FLEV 0.9152 0.9316 0.1526 0.0367 2.4822
FLEV* 0.6847 0.7313 0.1965 0.0007 1.4582
InSIZE 15.6094 15.7184 1.8133 7.7196 19.3847
LINE 0.3967 0.3391 0.1808 0.1448 1
CONG 0.5711 1 0.4956 0 1
FOR 0.3850 0 0.4872 0 1

The RBC ratio has been provided in life insurance companies annual
reports for each year since year 2012. On average, life insurance companies
have 416.08% of capital required under the RBC rules. However, the median
value of 232.76% suggests an extreme asymmetry and variation across these
solvency ratios. A large standard deviation of 1221.91% also shows that RBC
ratios of insurers vary significantly across companies and years.9

FLEV is a proxy for financial leverage. The average ratio of total liabilities to

total assets for Korean life insurers is 91.52%; in other words, 8.48% of the

4) Having performed a closer examination, we observed that most of the variation
was due to a single company called Kyobo Lifeplanet that was established in
2013 as a digital insurance company. The company's RBC ratio recently changed
from 11353.72% to 228.26%. If this company is excluded, the average RBC ratio
becomes 245.93%, and the standard deviation becomes 99.35%. Regardless of
whether this company is included, on average all life insurance companies in
Korea maintain RBC ratios higher than the statutory minimum of 150%.
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capital structure is the total share of equity. The mean and median are close in
value, and the standard deviation is 0.0367, which is relatively small compared
to those of other variables, indicating that this variable is fairly stable across
companies and years. The liabilities of Korean insurers consist of reserves,
policyholders’ equity adjustments, other liabilities and special liabilities’
accounts. Reserves are created to protect the insurance company from losses,
help pay policyholders’ claims and make annuities' payments over extended
periods of time. Therefore, reserves are the essential component of a life
insurance company's balance sheet. To assess whether variable FLEV reflects
the importance of reserves, variable FLEV* is calculated as reserves divided by
assets. The results show that liabilities of Korean life insurers consist mostly of
reserves, and the differences between the mean and median values for FLEV
and FLEV* are similar. The standard deviations for FLEV and FLEV* differ, but
as the standard deviation of FLEV is smaller than that of FLEV*, FLEV exhibits
less variation than does FLEV*. Aiming to use a more comprehensive and less
volatile measure, this study uses FLEV as the single proxy for financial
leverage.

On average, the natural logarithm of assets of Korean life insurers is
15.6094, which is equivalent to assets of 14.912 trillion won, or approximately
13 billion USD. The median value of InSIZE is 15.7184, indicating that Korean
life insurance companies are dispersed in the market in terms of asset size. If
the total assets in KRW are used in the calculation instead of the natural
logarithm, as of December 31, 2018 the three largest life insurance companies
(Samsung, Kyobo, and Hanwha) in fact represent 56% of the total market
(Korea Life Insurance Association, 2019). However, as of March 31, 2002 (the
end of fiscal year 2001) the three largest companies represented 85% of the

total market. The three largest companies did not change between 2001 and
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2018, indicating that Korean life insurance industry has become more
competitive and more dispersed over time.

According to how the Herfindahl-Hirschman Index is specified, the smaller
the LINE value is, the more diversified the product lines of a company. The
value can range between 0 and 1. The entry for LINE in Table 1 suggests that
Korean life insurance companies have product portfolios that are quite
diversified compared to a reported average of 0.62 for U.K. life insurance
companies measured between 1992-2004, and an average of 0.52 for New
Zealand life insurance companies measured between 1988-1993 (Adams, 1996;
Kader et al., 2010). The maximum value of 1 for LINE would indicate that
companies have a single business line in the sample data of the current study.

The average value of 0.5711 of CONG indicates that Korean life insurance
companies that were part of financial conglomerates were more numerous
than those that were not over the period of 2001-2018. Less than half of life
insurance companies were foreign-owned or under foreign management

during the period.

V. Empirical Results

The Pearson pairwise correlation coefficients are shown in Table 2. The
simple linear correlations between REINS and each of independent variables
indicate a statistically significant association with REINS with the exception of
UWRISK and RBC.

A positive association between UWRISK and FLEV suggests that companies
that tend to offer more risky types of insurance and have a higher than

average likelihood of financial distress are highly leveraged. In addition, the
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idea that large companies are more likely to exhibit such a likelihood is
supported by the positive relationship between UWRISK and FLEV. The
negative relationship between UWRISK and RBC is also consistent with
expectations. Companies with less underwriting risk and a lower risk of
financial distress tend to have higher solvency ratios. The negative correlation
between UWRISK and LINE implies that companies with concentrated
portfolios can be effective in controlling underwriting risk. FLEV and InSIZE
have statistically significant negative relationships with RBC. This indicates
that companies with higher financial leverage ratios and larger companies
tend to have lower solvency ratios, i.e., less of a capital cushion for
emergencies. Companies that are part of financial conglomerates tend to have
higher UWRISK, maintain higher RBC ratios, utilize higher financial leverage,
and tend to be larger than unaffiliated companies. Insurers belonging to
financial conglomerates are also likely to have well-diversified product
portfolios.

Table 2 also indicates that FOR has significantly negative relationships with
UWRISK, FLEV, InSIZE and CONG while having a significantly positive
relationship with LINE. Foreign companies prefer to take less underwriting
risk, keep sizable free assets, are usually smaller than average, and focus on a
relatively small number of product lines. They are not likely to be part of

conglomerates, as the latter are a unique feature of Korean companies.
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(Table 2) Correlation Coefficient Matrix

REINS | UWRISK RBC FLEV InSIZE LINE CONG | FOR
REINS 1.000
UWRISK | 0.0873 1.000
RBC -0.098 | -0.128* 1.000
FLEV | 0.153* | 0.396** | -0.489** | 1.000
InSIZE |-0.275*| 0.218* | -0.192** | 0.146™* 1.000
LINE |-0.215*| -0.283* | 0.107* | -0.380** | -0.550™ | 1.000
CONG | 0.293* |  0.107* 0.069 | 0.193* | 0.249** |-0.458"*| 1.000
FOR |-0.274™| -0.127* -0.052 | -0.220** | -0.260™* | 0.506™ | -0.913** | 1.000

Note: ** and * indicate statistical significance at 1% and 5% levels, respectively.

Variance inflation factors (VIFs) are computed as an intuitive indication of
multicollinearity. The rule of 10, the most commonly used rule of thumb
regarding VIF, interprets values exceeding 10 as a sign of substantial
multicollinearity (Kennedy, 2003; O’ Brien, 2007). The highest values of VIF in
the regression model for this study are 8.10 and 8.52 for CONG and FOR,
respectively, because they are time-invariant values. The mean VIF is 2.81,
and other variables have VIFs that are less than 3.0. Hence, no independent
variable used in the model is excluded from the study.

It is standard practice to estimate both RE and FE panel regressions and
then apply the Hausman test to establish statistically significant differences in
the coefficients of time-varying controls. Table 3 shows the results of RE and
FE model estimations. Variable CONG is dropped from the FE model, as it is a
time-invariant variable while other variables are all time-variant. Though FOR
is also a categorical variable, the status of life insurance companies changed
due to mergers and acquisitions over time. It appears that the results of RE
and FE model estimations are qualitatively the same, as the signs of

coefficients do not differ in the models.
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(Table 3) Random Effect and Fixed Effect Estimations

Independent Variable FirEelBiEs) SIg RE FE
(+/-)
UWRISK + 0.0727* 0.1235™*
RBC - -0.0064™** -0.0043*
FLEV + 0.0173 0.4971**
InSIZE - -0.0713™* -0.0851**
LINE +/- -0.4316™* -0.3381**
CONG + 0.1270 (omitted)
FOR - -0.0160 -0.1231
Constant 1.4898** 1.3204**
Number of obs. 372 372
Hausman test’s chi2 31.44
Prob. ) chi2 0.0000

Note: Dependent variable = REINS (the reinsurance ratio, defined as annual ceded premiums
divided by annual risk premiums); UWRISK = gross underwriting risk, defined as
annual gross claims divided by annual gross premiums, considering both the general
account and separate accounts; RBC = statutory solvency ratio; FLEV = financial
leverage, i.e., total liabilities at year-end divided by total assets at year-end; InSIZE =
natural logarithm of total assets; LINE = product mix, measured by the Herfindahl
concentration index; CONG = 1 for life insurers in financial conglomerates, and O for
unaffiliated life insurers, i.e., those not owned by a financial conglomerate; FOR = 1
for foreign-owned or managed life insurers, and 0 for domestically-owned or managed
life insurance companies. Labels ** and * indicate statistical significance at 1% and 5%
levels, respectively. The null hypothesis for the Hausman test is HO: the difference in
coefficients is not symmetric.

The Hausman test result shows a chi-squared value of 31.44 with the
p-value of 0.0000, rejecting the null hypothesis. This test result indicates that
the FE model is more appropriate than the RE model, implying a possible
unknown variable impacting explanatory variables.

Considering that our model includes time-invariant variables (CONG and
FOR) and possible endogeneity problems (UWRISK and FLEV), we ultimately
choose to use the HT-IV model. Table 4 shows that all of the independent

variables have the expected signs, though not all are statistically significant.
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(Table 4) Hausman-Taylor Instrumental Variable Estimation

In(i/zpzzrgljsnt SPi;dig?ij) Coefficient |  Std. Err z p > lzl
UWRISK + 0.1028™* 0.0373 2.76 0.006
RBC - -0.0045™* 0.0017 -2.60 0.009
FLEV + 0.3668** 0.1259 2.91 0.004
InSIZE - -0.0792** 0.0116 -6.81 0.000
LINE +/- -0.3551** 0.1139 -3.12 0.002
CONG + 0.0738 0.1258 0.59 0.557
FOR - -0.0685 0.1040 -0.66 0.510
Constant 1.2744* 0.2387 5.34 0.000
Number of obs. 372

Note: Dependent variable = REINS (the reinsurance ratio, defined as annual ceded premiums
divided by annual risk premiums); UWRISK = gross underwriting risk, defined as
annual gross claims divided by annual gross premiums, considering both the general
account and separate accounts; RBC = statutory solvency ratio; FLEV = financial
leverage, i.e., total liabilities at year-end divided by total assets at year-end; InSIZE =
natural logarithm of total assets; LINE = product mix, measured by the Herfindahl
concentration index; CONG = 1 for life insurers in financial conglomerates, and O for
unaffiliated life insurers, i.e., those not owned by a financial conglomerate; FOR = 1
for foreign-owned or managed life insurers, and 0 for domestically-owned or managed
life insurance companies. Labels ** and * indicate statistical significance at 1% and 5%
levels, respectively.

Empirical evidence indicates that Korean life insurers taking increasingly
higher levels of underwriting risk have a growing tendency to use more
reinsurance, which is consistent with the prediction and is statistically
significant at the 1% level. Insurance companies use reinsurance to reduce the
volatility of returns and to increase profitability. These results support findings
of previous studies, including that by Mayers and Smith (1990) of reinsurance
in the US property casualty insurance industry, that by Adams (1996) of
reinsurance use by New Zealand life insurance companies, and that by Kader,
Adams, and Mouratidis (2010) of reinsurance use by U.K. life insurance firms.

Hypothesis 1 is therefore supported.
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The estimated coefficient of the solvency ratio (RBC) is negative though
close to zero, indicating a very weak relationship, and statistically significant.
It supports Hypothesis 2. The negative value of the estimated coefficient
implies that purchasing reinsurance could be regarded as a strategy for raising
the RBC ratio. However, instead of purchasing reinsurance, many life
insurance companies with RBC ratios that are unacceptably low (near 150%)
are likely to choose other options to improve their solvency ratios. Such
options include issuance of subordinated bonds. A low interest rate
environment makes issuing a subordinated bond a cost-effective option for
insurance companies that need to raise capital. As Kim (2012) pointed out,
given the limitations of Korea's current RBC rules, reinsurance could not be
used as a way to adjust the RBC ratio. However, as the Korean life insurance
industry is expecting the introduction of K-IFRS17 and K-ICS in 2023, this
situation may change.

The coefficient of financial leverage (FLEV) is 0.3668 and statistically
significant, supporting Hypothesis 3. Financial leverage, measured as total
liabilities divided by total assets, reflects the overall business results and the
financial condition of the company. Life insurance companies utilize
reinsurance to relieve financial stress for various purposes. For example, in
the US reinsurance has been observed being used for facilitating new business
financing, increasing capital by transferring in-force blocks, and reducing risk
concentration by using the reinsurer's lower cost of capital. These are
examples of the ways life insurers can benefit financially from purchasing
reinsurance (Tiller and Tiller, 2005). Although the scope of reinsurance is
limited to insurance risk in Korea, financial leverage is shown to be an
important feature of high demand for reinsurance. Hence, when the scope of

reinsurance widens in Korea, life insurance companies may create various
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structures for reinsurance that already exist in many foreign markets to
reinforce the usefulness of reinsurance in controlling financial liabilities.

Variable InSIZE reflect the preponderance of large companies in the Korean
life insurance industry and has a statistically significant negative relationship
with REINS. Consistently with findings of previous studies (e.g., Hoerger,
Sloan, and Hassan, 1990; Mayers and Smith, 1990; Adams, 1996), Hypothesis 4
is supported by these results. Over the past two decades, the number of life
insurers has decreased due to mergers and acquisitions. In 2001, there were 29
companies, but their number declined to 24 in 2018. Due to recent and
expected changes in statutory regimes worldwide, such as Solvency II in
Europe and K-IFRS17 and K-ICS in Korea, more life insurers are likely to be
put up for sale. In 2018, the PCA Life Insurance Company merged with
Mireasset Life Insurance Company, while Orange Life Insurance Company
merged with Shinhan Life Insurancein 2019. As of year-end of 2019,
Prudential Life Insurance Company and the KDB Life Insurance Company are
waiting to be sold in the market, possibly to one of Korean financial
conglomerates. As the pace of M&A accelerates, the Korean life insurance
marketwill be more dominated by few large companies. Based on the findings
of this study, there will be less demand for reinsurance from these large
companies, assuming that all other circumstances remain unchanged.

The estimated coefficient of LINE is -0.3551 and statistically significant at
the 1% level, suggesting that life insurance companies with diversified product
portfolios tend to purchase more reinsurance. This result is consistent with
Mayers and Smith (1990) and Adams (1996), who argue that the benefits of
product diversification may be greatly exceeded by the accompanying risks,
which leads companies to retain less business risks and use more reinsurance.

Although product diversification can result in economies of scale and cash
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flow stability, it may at the same time cause business risk to grow, challenging
the company to enter an unknown market segment. It appears that Korean life
insurance companies tend to utilize reinsurance to avoid business risks arising
from diverse business portfolios.

As predicted, the estimated coefficient of variable CONG is observed to be
positively related to reinsurance purchasing behavior, though it is not
statistically significant. Financial conglomerates in Korea are often compared
to horizontally structured financial keiretsu in Japan. Both involve extensive
cross-shareholdings among the member companies. Yanase and Limpaphayom
(2017) observe that non-life insurance companies in Japanese keiretsu use less
reinsurance than do unaffiliated non-life insurance companies in Japan.
Yanase and Lidmpaphayom (2017) explain that "the keiretsu have relatively low
bankruptcy costs, low agency conflicts, low information asymmetry, and low
effective taxes," and these characteristics reduce what could otherwise be
gained from purchasing reinsurance. The researchers finding conflicts with the
findings in this thesis. The reason could be inferred to be a difference between
Korea’s and Japan's historical backgrounds, discrepant characteristics of
Korean financial conglomerates and Japanese keiretsu, or life insurance firms
differing from non-life insurance companies. Moreover, as the coefficient of
CONG is statistically insignificant, it is difficult to confirm that life insurance
companies in Korea tend to mitigate systematic risks by utilizing reinsurance
purchases. Therefore, it is suggested that further research be done regarding
financial conglomerates and risk management through the use of reinsurance.

Lastly, the foreign-owned/managed company variable FOR is negatively
related to the use of reinsurance. The result is consistent with the notion that
foreign insurance companies spread the benefits of market liberalization and

possess the know-how in risk management, real-service provision, and
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efficiencies in various operations that may reduce the use of reinsurance as a
risk management method. Moreover, as Table 2 shows, foreign life insurance
companies maintain low financial leverage, encourage low underwriting risk,
and have concentrated product portfolios. Such tendencies reduce many of
the benefits of buying reinsurance. However, it is difficult to draw clear
conclusions from the results due to the high py|z| value. A further study of the
influence of foreign-owned life insurance companies on the market and their

reinsurance decision-making is required.

VI. Conclusions

Using unbalanced panel data for a sample of Korean life insurance firms for
the period between fiscal years 2001 and 2018, this study empirically
investigates how the selected characteristics of life insurance companies are
related to an important insurance risk management tool, namely, the use of
reinsurance. Selected firm-specific factors include risk-bearing tendency
through underwriting, financial leverage, solvency ratio, size, portfolio
concentration, and form of ownership. By providing statistically significant
estimates of the relationships between reinsurance demand and firm-specific
features, this study overcomes limitations of previous studies of Korea that
adopted the cost-only perspective on evaluating the usefulness of reinsurance.
At the same time, this study provides insights to managers of life insurance
companies for evaluating company features and redeveloping reinsurance
strategies fit for each company’s characteristics.

In general, the results show that the more underwriting risk a life insurance

company' s management takes, the greater the companys demand for
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reinsurance. The solvency ratio has a slight impact on reinsurance purchases,
as reinsurance can help insurance companies stay above the minimum
required level of RBC. Companies with higher financial leverage are more
likely to purchase more reinsurance, while the larger the company is and the
more diversified its lines of business are, the greater its demand for
reinsurance. Companies that are part of financial conglomerates seem to
purchase more reinsurance due to their complex holding structures and the
need for additional means of hedging risk. Domestic Korean life insurance
companies seem to purchase more reinsurance than do foreign-owned or
managed companies. These findings broadly confirm those of previous studies
that used samples of insurers in different countries and different eras, namely,
that company-specific features have a definite relationship with the demand
for reinsurance.

This study has inherent limitations. For example, due to changes in
company ownership and accounting requirements, the data used in the study
may be imperfect. Other major limitations mostly arise from the lack of access
to detailed data. If underwriting risk is measured as pure mortality and
morbidity payouts divided by the risk premium, it will be more closely related
to the reinsurance ratio measured in this paper, and hence will more
appropriately assess the underwriting capacity linked to reinsurance. In
addition, since companies do not publish detailed information about their
reserves and funds, the default risk was measured approximately using the
financial leverage ratio, i.e., total liabilities divided by total assets. The RBC
ratio was only published after 2012, so it was difficult to measure the exact
solvency ratio before 2012. Moreover, although Korean life insurance
companies have diversified product portfolios, the financial results of each

product are confidential, and discovering detailed product portfolios was
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impossible.

Conservative regulations regarding the scope of reinsurance also restrict the
ability to establish more evidence regarding the correlation between company
features and use of reinsurance. The regulations also conceal the benefits of
reinsurance, restricting the ability of managers of life insurance companies to
plan diverse structures while taking reinsurance into account.

Nevertheless, despite limitations, this study provides several new insights
into the motivations for use of reinsurance by Korean life insurance
companies and could have potentially important policymaking implications.
Predictions of the impacts of new accounting standards and a new solvency
framework, known as K-IFRS17 and K-ICS, respectively, are under
investigation. In January 2020, the FSC announced that coinsurance would be
introduced in the Korean insurance industry in June 2020 at the earliest. The
decision was based on concerns about an increased capital burden of life
insurance companies after the introduction of K-IFRS17 and K-ICS. The life
insurance industry as a whole, including life insurance companies, reinsurance
companies, the FSS, and the FSC, contends that widening the definition of
reinsurance is inevitable for the long-term viability of the industry. The link
between company-specific features and demand for reinsurance discovered in
this study could be used when establishing the detailed boundaries of
coinsurance in Korea. Reinsurance managers of each company could also
utilize the results of this study when choosing the company's reinsurance
strategies after the introduction of coinsurance, K-IFRS17 and K-ICS.

As the very first study to empirically analyze the demand for reinsurance in
Korean life insurance companies, this study offers a foundation for future
research. Finding trade-offs between company characteristics and how

reinsurance decisions are jointly determined, and exploring comparisons of
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demand for reinsurance before and after the introduction of coinsurance, or
comparisons with non-life insurance companies are among the various

conceivable directions of future research.
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(Figure 1) Disclosure of Insurance Traders (example)
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(Table 1) Stock Characteristics

This table presentsf the means of key characteristics of stocks from 2015 to 2019.
Panel A reports summary statistics of stocks in the market. Panel B reports Net
Investment Flow held by Insurance investors including life insurance investor and
non-life insurance investors.

Trading | Trading | Market

4 Price No of | Volume | Amount Cap.
Nobs | Return | Volatility | ovan | Trading | (1.000 | (Million | (100 Mil
shares) KRW) KRW)

Investor

Panel A: Stock Characteristics

Al [1,128212] 0.03%

2.38%

50,766 | 50.818 | 487 | 6354 | 15982
Buy
Insurance | 414,678 | 0.07% | 2.17% | 95,954 | 95,892 389 13,981 | 40,175
Life 296,719 | 0.11% | 2.20% | 106,904 | 106,834 411 17,458 50,753
Nonlife 13,996 | 0.59% | 3.28% | 165,996 | 165,855 753 51,801 | 121,797
Sell
Insurance | 443,245 | 0.00% | 2.17% | 93,060 | 93,011 377 13,252 | 37,980
Life 337,876 |-0.03% | 2.17% |101,955| 101,909 383 15,934 | 46,683
Nonlife 12,849 [-0.31%| 3.13% | 168,344 | 168,339 739 49,766 | 128,618
Panal B: NIF Characteristics

Investor Mean St.dev Maximum Minimun
Insurance -0.0621 0.8404 1.0000 -1.0000
Life -0.0752 0.8837 1.0000 -1.0000
Nonlife 0.0514 0.9901 1.0000 -1.0000
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(Table 2) Correlations among Insurance Investors’ NIFs and Stock Characteristics

This table provide correlations among NIFs of insurance investors and stock
characteristics. NIF represents the daily net investment flows.

Trading Market | Insurance Life Non-life

Price Volatility Amount Cap NIF NIE NIF

Price 1

-0.0327
<.0001

Trading 0.2281 0.1063
Amount <.0001 <.0001

Market 0.3670 -0.0268 0.4112

Volatility 1

1

1

Cap <.0001 <.0001 <.0001
Insurance | 0.0088 0.0076 0.0174 0.0062 1
NIF <.0001 <.0001 <.0001 <.0001
Life 0.0083 0.0127 0.0200 0.0050 0.7530 1
NIF <.0001 <.0001 <.0001 | 0.0002 <.0001

Nonlife | -0.0048 0.0207 0.0051 | -0.0059 | 0.4814 | 0.1350
NIF 0.3726 0.0001 0.3396 | 0.2659 <.0001 <.0001

Return 0.0035 0.0847 0.0849 | 0.0008 0.1240 | 0.1316 | 0.1383
<.0001 <.0001 <.0001 | 0.2000 .0001 <.0001 | <.0001

1
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(Figure 2) Daily Index and Investors’
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(Table 3) Correlations among Investors’ NIF

This table provide correlations among Investors’ NIFs. NIF represents the daily net
investment flows.

Insurance Life Insurance Non-life Insurance
NIF NIF NIF
KOSPI Index 0.10 0.06 0.19
(T 3D (3.7 1) (2.00)** (6.98)**
Insurance NIF 1 0.07 0.67
(T %) Q.52 (43.33)*
Life Insurace NIF 1 0.00
(T %D (0.01)

Note: *, **, *** indicate statistical significance at the 10%, 5% and 1% respectively.
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(Table 4) Insurance Investors’ Trading and Market Condition

This table shows the result of regression analyses concerning the influence of market

conditions on the trading strategy of insurance investors with market index. The
dependent variable is the NIF of insurance investors.

NIFfa0+Eﬁ1t FIndex, ,+Zﬁ2t K NIF, _+e,

(Model 2)

Insurance Life Insurance Non-life Insurance
Coeff | t value Coeff | t value Coeff | t value
Nobs 1,218
Index_ -2.52 =5.01%** 6.08 2.69% -2.28 -3.50%*
Index_, -1.71 -3.36™** 5.17 2.29™ -2.25 -3.55%*
Index_, -1.76 =3, 44 2.97 1.31 -1.65 2,610
Index_, -1.16 -2.28™* -0.48 -0.21 -1.62 =2.55%*
Index_ -0.91 -1.78* 2.24 0.99 -1.54 -2.43*
Index_ g -0.83 -1.61 4.63 2.04** -1.51 -2.38™
Index_ -0.87 -1.70* 4.99 2,21 -1.12 -1.77*
Index_g -0.75 -1.46 -0.46 -0.20 -1.84 -2.91%*
NIF_, 0.19 6.67* -0.17 -0.23 -0.22 -1.14
NIF_, 0.13 4.35% 0.01 0.01 0.45 1.14
NIF_, 0.05 1.75* 1.23 0.78 -0.18 -0.43
NIF_, 0.00 0.02 -1.62 -1.03 -0.27 -0.66
NIF 4 0.04 1.44 -0.01 -0.01 0.71 1.73*
NIF 0.05 1.64 0.41 0.26 -0.62 -1.50
NIF 0.07 2.30** 0.98 0.69 -0.01 -0.02
NIF_g 0.01 0.39 -0.83 -1.33 0.14 0.79
Adj R* 0.1773 0.0151 0.0633

Note: *, **, *** indicate statistical significance at the 10%, 5% and 1% respectively.
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(Table 5) Insurance Investors’ Trading and Market Condition: Yearly
This table shows the regression results examing the relation between market condition
and the insurance investors's NIF on yearly basis over the period 2015 through 2019.
in the model(2)

NIF, =+ ijlﬁl,t—r* Index,_ + ijlﬁz,f_r* NIF,_ +¢ (Model 2)
; Insurance ; Life Insurance Non-life Insurance
Year | variable Coeff t value Coeff t value Coeff t value
Index_ -2.53 -2.09** 9.49 2.38™ -3.99 -2.68™*
15 | Index_, -2.40 -1.97** 8.72 2.13™* -2.22 -2.03™*
Index_ 4| -2.03 -1.99** 1.89 0.47 -1.77 -1.99**
Index_ | -3.41 -2.84** 6.79 2.35™ -3.94 -2.65™*
16 | Index_ 5| -2.69 -2.29** 5.27 2.06™ -3.42 -2.26™
Index_,| - 2.11 -1.78* 2.19 1.44 -2.30 -1.97*
Index_ || -7.33 -6.09*** 2.75 1.45 -4.97 -3.20%*
17 | Index_, -1.85 -1.44 1.25 1.20 -3.36 =2.12%*
Index_ 4 0.03 0.02 -1.96 -1.95* -0.06 -0.04
Index_ -3.97 -4.04™* 7.71 2.69™* -3.42 -3.06***
18 | Index_, -1.39 -2.39™* 2.97 1.65* -1.12 -1.98™*
Index_ , -0.01 -0.01 0.11 0.02 0.17 0.15
Index_ | -1.79 -1.45 4.95 1.98* -4.16 -3.05%"*
19 | Index_, -1.50 -1.22 1.52 1.27 -1.77 -1.28
Index_ , -1.21 -0.98 0.42 0.81 0.05 0.04

Note: *, **, *** indicate statistical significance at the 10%, 5% and 1% respectively.
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(Table 6) Insurance Investors’ Trading and Market Condition

This table shows the result of regression analyses concerning the influence of market
conditions on the trading strategy of insurance investors with industry index. The
dependent variable is the NIF of insurance investors.

8 8
NIF, =ay+Y,0,,_*Index, .+ Y,8,,_ *NIF,__+¢  (Model 2)
=1 T=1

Insurance Life Insurance Non-life Insurance
Coeff | t value Coeff | t value Coeff | t value

Nobs 1,218
Index_, | -157 | -2.56* 478 | 238" | -145 | -2.00+




CELOVNEIEVER-EN 103

Index_, -0.95 -1.54 2.87 1.43 -1.18 -1.98**
Index_ , -0.90 -1.46 1.93 0.96 -1.16 -1.95*
Index_ , -0.45 -0.73 1.63 0.81 -0.78 -0.98
Index_ -0.35 -0.57 1.62 0.81 -0.63 -0.79
Index_ -0.19 -0.30 0.20 0.10 -0.57 -0.72
Index_ 0.18 0.29 -0.30 -0.15 -0.34 -0.42
Index_ g 0.33 0.54 -1.94 -0.96 0.61 0.76
NIF | 0.34 11.38*** 0.40 13.71%* 0.29 9.73%**
NIF_, 0.14 4,49 0.04 1.17 0.15 4,87
NIF_, 0.06 1.80* 0.01 0.18 0.03 0.82
NIF_, 0.03 1.00 -0.06 -1.80 0.06 1.93*
NIF 4 0.01 0.37 0.01 0.43 0.02 0.65
NIF_g 0.09 2,76 -0.04 -1.22 0.09 2,83
NIF_, 0.01 0.22 0.08 2.47** 0.05 1.74*
NIF g 0.04 1.25 0.04 1.47 0.04 1.33
Adj R* 0.2569 0.1751 0.2420

Note: *, **, *** indicate statistical significance at the 10%, 5% and 1% respectively.
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(Table 7) Insurance Investors’ Trading with KOSPI 200 Financial Industry Index

This table shows the result of regression analyses concerning the influence of market
conditions on the trading strategy of insurance investors with financial industry index.
The dependent variable is the NIF of insurance investors.

8 8
NIF, = ay+ Y6y, *Index, + Y6y, *NIF, +¢,  (Model 2)
=1 T=1

Insurance Life Insurance Non-life Insurance
Coeff | t value Coeff | t value Coeff | t value
Nobs 1,218
Index_ -1.19 -2.00** 2.58 2.27* -1.53 -1.96**
Index_, -0.97 -1.92* 2.32 2.25%* -1.34 -1.94*
Index_ -0.80 -1.25 1.32 1.65* -1.21 -1.48
Index_, -0.79 -1.25 0.98 1.48 -1.04 -1.28
Index_ -0.75 -1.19 0.70 1.35 -1.03 -1.25
Index_ g -0.50 -0.78 0.31 0.45 -1.00 -1.24
Index_ -0.49 -0.76 -1.25 -0.62 -0.16 -0.19
Index_g 0.20 0.31 -2.74 -1.36 0.90 1.09
NIF | 0.35 11.28% 0.39 13.69™* 0.28 9.26™
NIF_, 0.13 4.03*** 0.04 1.22 0.16 4.86™*
NIF_, 0.07 2.06™* 0.01 0.25 0.04 1.21
NIF_, 0.03 1.05 -0.06 -1.79* 0.05 1.49
NIF_; 0.01 0.16 0.01 0.46 0.02 0.73
NIF 0.09 2.90%** -0.04 -1.30 0.09 2.95%
NIF ; 0.00 0.04 0.07 2.36™ 0.05 1.64
NIF ¢ 0.03 1.07 0.04 1.53 0.03 1.04
AdjR* 0.2565 0.1718 0.2448

Note: *, **, *** indicate statistical significance at the 10%, 5% and 1% respectively.
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(Table 8) Insurance Investors’ Trading with Insurance industry index

This table shows the result of regression analyses concerning the influence of market
conditions on the trading strategy of insurance investors with insurance industry
index. The dependent variable is the NIF of insurance investors.

8 8
NIF‘t = Q + Eﬁl,t—r* Indext—r+ EﬁQ,t—r* NIF;f—T+et (MOdel 2)
T7=1 T=1

Insurance Non-life Insurance Life Insurance
Coeff | t value Coeff | t value Coeff | t value
Nobs 1,218

Index_ -1.87 -3.01™** 4.25 2.10™* -1.61 -2.00**
Index_, -0.88 -1.41 3.46 1.71* -1.35 -1.67*
Index_ -0.71 -1.14 2.13 1.05 -0.96 -1.19
Index_, -0.50 -0.80 1.90 0.93 -0.80 -0.99
Index_ -0.37 -0.59 1.63 0.81 -0.61 -0.76
Index_ -0.08 -0.13 0.47 0.23 -0.38 -0.47
Index_ 0.17 0.27 -0.29 -0.14 -0.29 -0.35
Index_ 4 0.52 0.84 -2.05 -1.01 0.66 0.82
NIF_, 0.34 11.40%* 0.40 13.71% 0.29 9.70%**
NIF_, 0.14 4.39™* 0.04 1.15 0.15 4,817
NIF_, 0.06 1.77* 0.01 0.20 0.03 0.83
NIF 0.03 0.97 -0.06 -1.80* 0.06 1.94*
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NIF._,

0.01
0.09

0.39
.83k
0.13

0.01
-0.04
0.08

0.43
-1.21
2.46**
1.48

0.73

2.82%*

1.64
1.40

0.02

0.09
0.05
0.04

0.2424

0.04

NIF
NIF_,
NIF_g
AdjR*
Note: *, . wes

0.00
1.38
0.1752

0.04
indicate statistical significance at the 10%, 5% and 1% respectively.
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(Table 9) Insurance Investors’ Trading and Past Stock Returns

This table presents the result of the regression analyses examining the relation

between past stock returns and the insurance investors NIF at the stock level over the
2015 through 2019.

Al Down Market Up Market
Coeff. t value Coeff. t value Coeff. t value
Panel A: bdays
CAR [5,1] -0.21 -5.26™* -5.42 -8.73"** -1.13 -1.35
Return 0.32 0.39 -0.01 -0.01 -0.91 -1.02
Volatility 1.50 2.23%* -0.10 -0.21 -0.50 -1.07
MktCap 0.22 2.15% 0.10 1.90* -0.18 -3.64%*
Won 0.12 3.88%* 0.02 0.63 0.10 2.97%*
Price -0.55 ~4.45% -0.29 -5.63%*** 0.09 1.85*
AdjR* 0.0563 0.1076 0.0082
Panel B: 10days
CAR [10,1] -1.39 =5.73%* -3.50 -8.47%* -0.89 -1.67*
Return 0.26 0.32 0.43 0.56 -0.50 -0.56
Volatility 1.49 2.21%* 0.03 0.06 -0.43 -0.94
MktCap 0.19 1.84* 0.14 2.56%* -0.20 -3.95%*
Won 0.14 4,347 0.02 0.65 0.11 3.22%%*
Price -0.53 -4.28** -0.32 -6.51" 0.10 2.01**
Adj R? 0.0602 0.1065 0.0105

Note: *, **, ** indicate statistical significance at the 10%, 5% and 1% respectively.
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(Table 10) Non-Life Insurance Investors’ Trading and Past Stock Returns
This table presents the result of the regression analyses examining the relation

between past stock returns and the life insurance investors' NIF at the stock level over
the 2015 through 2019.

All Down Market Up Market
Coeff. t value Coeff. t value Coeff. t value
Panel A: bdays
CAR [5,1] 0.68 2.58** 0.37 2.03** 0.15 1.97*
Return 2.82 3.3 7 3.59 4.15% 2.74 3.07*
Volatility 0.91 1.49 0.15 0.19 1.11 1.50
MktCap -0.05 -1.19 -0.09 -2.39™* -0.07 -1.84*
Won 0.04 1.16 0.09 2,79 0.01 0.16
Price 0.03 0.84 0.01 0.31 0.08 2,77
Adj R? 0.0125 0.0157 0.0170
Panel B: 10days
CAR [10,1] 0.19 1.65* 0.39 1.69* 0.23 1.42
Return 2.91 3.4 2.58 3.06™* 3.44 3.73%
Volatility 0.91 1.49 -0.15 -0.20 2.57 3.53%
MktCap -0.05 -1.17 -0.08 -1.88* -0.01 -0.27
Won 0.04 1.16 0.09 2.78** 0.01 0.18
Price 0.03 0.86 0.02 0.77 -0.03 -1.00
Adj R? 0.0107 0.0105 0.0204

Note: *, **, ** indicate statistical significance at the 10%, 5% and 1% respectively.
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(Table 11) Life Insurance Investors’ Trading and Past Stock Returns
This table presents the result of the regression analyses examining the relation

between past stock returns and the life insurance investors' NIF at the stock level over
the 2015 through 2019.

Al Down Market Up Market
Coeff. t value Coeff. t value Coeff. t value
Panel A: bdays
CAR 5_1 -1.70 -3.97%* -5.95 -7.56™** 0.61 1.61
Return 0.91 0.88 0.92 0.96 -0.29 -0.27
Volatility 0.30 0.37 0.22 0.35 -0.96 -1.64
MktCap -0.07 -0.68 0.12 1.88* -0.21 -3.63™*
Won 0.16 3.99%* 0.04 1.02 0.08 1.90*
Price -0.21 -1.64 -0.32 -5.18%* 0.22 3.88**
Adj R? 0.0238 0.0757 0.0180
Panel B: 10days
CAR_10_1 -0.22 ~4. 42 -4.16 =7.92%* -0.47 -1.96™
Return 0.89 0.86 1.26 1.32 0.91 0.83
Volatility 0.33 0.41 0.43 0.68 -0.79 -1.40
MktCap -0.07 -0.67 0.15 2.35™ -0.23 -4.09**
Won 0.17 4.25%* 0.05 1.27 0.12 2.79%
Price -0.23 -1.75* -0.36 -6.14™** 0.20 3.50%*
Adj R? 0.0268 0.0846 0.0193

Note: *, **, *** indicate statistical significance at the 10%, 5% and 1% respectively.
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Abstract

This study investigates the investment strategies of insurance investors. In
particular, we focus on the difference in trading strategy between life
insurance and non-life insurance.

Insurance investors take contrarian strategies by buying losers and selling
winners as with prior research. Life insurance investors take contrarian
strategies, while non-life insurance investors take momentum strategy. These
results were consistent not only in analyses using market index and industry
indices, but also in analyses using individual stocks.

This study is the first research that compared and analyzed by life insurance
and non- life insurance and has great significance in that it shows there is a

difference in investment strategy between the two insurers.

% Key words: Insurance Investors, Life Insurance, Non-life Insurance,

Momentum Strategy, Contrarian Strategy
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|. Introduction

This paper examines the effect of derivatives hedging on firm value in US
publicly traded property-liability insurance firms. Financial derivatives have
been widely used as a risk management strategy in insurance companies in an
effort to efficiently manage a variety of risks. For example, property-liability
insurers can transfer a part of catastrophic risk to capital markets through
swap transactions, and insurers doing their business internationally can hedge
against risk associated with foreign exchange rate fluctuations via derivatives.
Furthermore, insurer’s exposure to counterparty credit risk can be mitigated
by utilizing derivatives such as credit default swap (CDS). Derivatives usage for
hedging in the insurance sector has grown substantially over the last decades.
For US property-liability insurance firms, the total notional value of
derivatives increased from $32.2 billion to $104.2 billion over the period
2001-2015, and on average, over 60 percent of total notional value of
derivatives use are for hedging purposes.

The effect of derivatives hedging on firm value has been widely studied in
the literature. However, previous studies find the mixed results for the
relationship between derivatives hedging and firm value. Prior literature has
shown that corporate hedging can increase firm value by reducing the
probability of bankruptcy and financial distress costs and by expanding debt
capacity to utilize the debt tax shield (e.g., Smith and Stulz 1985; Froot et al.
1993; Graham and Rogers 2002). However, some studies find that hedging has
negative impacts on the value of a firm and financial profitability (e.g., Fauver
and Naranjo 2010; Fung et al. 2012; Altuntas et al. 2017).

Despite extensive research on the impact of derivatives hedging on firm

value, very few studies have examined this issue in the insurance industry.l
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The extant insurance literature suggests that a variety of factors, including
capital structure, firm size, the degree of diversification, reinsurance demand,
a proportion of long-tail lines, can substantially affect both derivatives use
and firm value (e.g., Mayers and Smith 1990; Hardwick and Adams 1999;
Pottier and Sommer 1999; Cummins et al. 2001). So far prior literature has
studied separately the effect of derivatives use on firm value and the impact
of various factors on the value of a firm. Given the importance of insurers’
usage of derivatives in achieving their financial stability and solvency, the
limited attention on this issue in the insurance industry is somewhat
surprising. Therefore, we attempt to fill this gap by investigating how
derivatives hedging affects firm value and how the impact of derivatives
hedging on firm value varies depending on a variety of factors for US public
property-liability insurers.

We compile a sample of US publicly traded property-liability insurance
firms with 527 firm-year observations over the period 2000-2015. Particularly,
insurance companies are required to report a detailed information on a
specific purpose of derivatives use and derivatives transactions in their annual
statutory financial statements. Therefore, insurance industry provides a good
testing ground to analyze the effect of derivatives hedging on firm value in
combination with various factors. Our empirical results are summarized
below. We find that derivatives hedging is positively related to firm value,

indicating that derivatives hedging is value-increasing, consistent with the

1) To our knowledge, the only study examining the issue is Altuntas et al. (2017),
which finds that derivatives hedging is negatively related to firm value, and
hedging mitigates the negative effect of cash flow volatility on firm value in
publicly traded life insurance companies. Our study differs from Altuntas et al.
(2017) in several ways. Besides focusing on the property-liability insurers, we
explore the underlying channels behind the relationship between derivatives
hedging and firm value.
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findings of Graham and Rogers (2002) and Adam and Fernando (2006). We also
provide evidence that derivatives usage is not significantly associated with
firm value for non-hedging activities, implying that investors regard
derivatives use for non-hedging purposes as unimportant. More importantly,
our evidence shows that the effect of derivatives hedging on firm value can
vary based on several factors for US public property-liability insurers.
Specifically, we find that the positive impact of derivatives hedging on firm
value is stronger for firms with a higher level of leverage and utilizing more
reinsurance, and firms that are larger, but the positive impact is less
pronounced for the firms that have more geographic concentration and a
larger portion of long-tail lines.

This study contributes to the literature by first demonstrating the potential
mechanisms of the effect of derivatives hedging on firm value in US public
property-liability insurance companies. Considering the significant differences
across insurers in capital structure, firm size, the degree of product and
geographic diversification, portion of long-tail lines, and reinsurance demand,
how derivatives hedging influences firm value in relation to these several
factors is an important empirical question. We provide new evidence that
derivatives hedging not only positively affects firm value by itself, but also the
positive effect can change through various types of interaction effects.
Therefore, our results help to clarify the mixed findings on the impact of
hedging on firm value in existing studies. The rest of the paper proceeds as
follows. The following section reviews the literature on the effect of
derivatives hedging on firm value and formulates our hypotheses to be tested.
Next, sample selection criteria, the methodology and empirical framework
employed are discussed in Section 3. Section 4 provides the definitions of

variables. Section 5 presents the descriptive statistics of the data and our
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empirical results. Section 6 concludes our paper with the summary of our

main findings.

Il. Literature Review and Hypothesis Development

1. Derivatives Hedging and Firm Value

The extant literature has provided the mixed and inconsistent results about
the relationship between derivatives hedging and firm value. On one hand,
Allayannis and Weston (2001) find that the use of foreign currency derivatives
increases firm value. Graham and Rogers (2002) show that increased debt
capacity and tax benefit from derivatives hedging result in a higher firm value.
Adam and Fernando (2006) document that derivatives use help firms generate
positive cash flows, thereby increasing shareholder value in gold mining
companies. Carter et al. (2006) report that hedging activities are positively
associated with firm value in the US airline industry. Perez-Gonzalez and Yun
(2013) reveal that hedging with weather derivatives enhances firm value in US
electric and gas utility companies.

In contrast, there are also some studies that refutes the hypothesis that
hedging has a positive effect on firm value. For example, Tufano (1996) find
no evidence that derivatives hedging maximizes shareholder value in the
North American gold mining industry. Jin and Jorion (2006) show that
derivatives hedging is not significantly related to firm's market value for US oil
and gas producers. Nguyen and Faff (2007) report that the use of financial
derivatives is negatively associated with firm value for large non-financial

Australian firms. Fauver and Naranjo (2010) find that derivatives use negatively
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affects firm value when firms have a weak corporate governance.

For the insurance literature, Cummins et al. (2001) state that insurers can
maximize firn value by keeping a low probability of insolvency through
derivatives hedging. Gonzélez et al. (2011) find that derivatives hedging is
associated with value creation for Spanish life insurers. On the contrary, Fung
et al. (2012) show that the use of credit default swap is negatively related to
Tobin’s Q and return on equity (ROE) for both life and property-casualty
insurers. Altuntas et al. (2017) provide evidence that derivatives hedging
reduces firm value in US publicly traded life insurance companies. In
summary, it appears that there is no single dominating view about the effect of
derivatives hedging on firm value. Given the two competing views, we

formulate the following hypothesis:

Hypothesis 1. Derivatives hedging is positively or negatively related to firm

value in property-liability insurance companies.

2. How Derivatives Hedging Affects Firm Value

In this section, we develop several hypotheses pertaining to how several
factors have impacts on the relationship between derivatives hedging and firm
value in US. public property-liability insurance firms. First, we examine the
effect of capital structure on the relation between derivatives hedging and
firm value. Froot et al. (1993) note that as firms having higher leverage face
difficulty in raising external capital, they tend to use more derivatives to
increase debt capacity. Wolf et al. (2017) document that highly leveraged firms
benefit more from hedging with derivatives because hedging can help mitigate

financial distress costs and probability of bankruptcy. Taken together, the
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above arguments and empirical findings suggest that the positive effect of
derivatives hedging on firm value would be stronger for insurers with a higher
level of leverage.

Next, we examine the effect of insurer size on the value of a firm. Two
competing views exist regarding the impact of firm size on derivatives hedging
and firm value. Cummins et al. (1997) report that large firms are more likely to
hire managers who have expertise in managing hedging program, thus leading
to a higher firm value. Aretz and Bartram. (2010) find that larger firms are
more likely to hedge more than small firms because hedging displays
substantial informational economies and economies of scale. Conversely,
Warner (1977) provide evidence that firm size is negatively related to
derivatives use, indicating that bankruptcy costs are less than proportional to
firm size. Haushalter (2000) points out that smaller firms benefit more from
derivatives hedging than large firms, since hedging helps small companies to
reduce the bankruptcy costs and information asymmetries across investors.
Therefore, we hypothesize that insurer size can affect the relationship
between derivatives hedging and firm value, but we cannot predict the sign.

Previous studies have found that the degree of diversification can affect the
relationship between derivatives hedging and firm value. Lin et al. (2007)
contend that diversified firms are more likely to use derivatives to mitigate
informational asymmetries, thus creating firm value. Pramborg (2004) document
that hedging increases firm value for geographically diversified firms. However,
Altuntas et al. (2017) state that geographic and line of business diversification
can offer a natural hedge, suggesting that diversified firms are less prone to use
derivatives. Brunzell et al. (2011) find that better diversified firms are less likely
to utilize derivatives for hedging purposes. Thus, we expect that product line

and geographic diversification have an influence on the relationship between
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derivatives hedging and firm value, but the sign is unclear.

Long-tail lines are lines of business for which losses may not be known for
some period, and it takes a long period of time for the claims to be settled
(e.g., general liability, directors and officers (D&O) liability, and workers’
compensation). Cummins et al. (1997) find that property-casualty insurers
having a larger portion of long-tail lines tend to use less derivatives because
these insurers are heavily invested in long-term bonds and the long-tail
liabilities can serve as a natural hedging against interest rate risk. Cummins et
al. (2009) find that percentage of long-tail lines is found to be negatively
related to firm performance. Therefore, we propose that a larger proportion
of long-tail lines would weaken (strengthen) the impact of positive (negative)
effect of derivatives hedging on firm value.

Prior literature suggests two conflicting arguments (i.e., complementarity
and substitution) about the relationship between reinsurance and derivatives.
Colquitt and Hoyt (1997) show that insurer’s reinsurance purchase is positively
related to the insurer’s decision to use derivatives, indicating that reinsurance
could serve as a signal that a firm is predisposed for hedging activities. Shiu
(2011) finds evidence in supporting of the complementarity hypothesis in the
U.K. life insurance industry. On the contrary, Hardwick and Adams (1999) find
that derivatives usage is negatively associated with the extent of reinsurance in
the U.K. life insurance industry. Cummins et al. (2001) mention that to the
extent that underwriting risk and financial risk are correlated, reinsurance that
limits the volatility of loss ratios can serve as a substitute for hedging with
derivatives. According to the above arguments and empirical findings, the
usage of reinsurance would affect the relationship between derivatives
hedging and firm value, but the sign remains ambiguous. On the basis of the

above arguments on the impact of several factors on the relationship between
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derivatives hedging and firm value, we propose the following hypothesis:

Hypothesis 2: Various factors have a substantial impact on the relationship
between derivatives hedging and firm value in property-liability

insurance companies.

li. Data and Methodology

1. Data

We use a variety of databases to generate our sample. First, we use the
Compustat database, which covers publicly traded insurance firms, to calculate
firm value as measure by Tobin's Q. All other insurance company-specific data
are obtained from the annual statutory statements filed with the National
Association of Insurance Commissioners (NAIC). We utilize the data on
derivatives hedging from the Schedule DB of annual statement from the NAIC.
The insurance industry is highly regulated in the area of invested assets, and
thus, property-liability insurers are mandated to report detailed information
about their investment activities, including the identification of the purpose of
derivative transactions in their financial statements.2) To measure insurers
hedging activities, we only include the derivatives contracts reported as a
hedging transaction in our sample. Our sample includes only publicly traded

property-liability insurance companies, since the data on Tobin's Q is not

2) NAIC provides derivative trading data from 2000. Prior to 2010, the purpose of
derivatives use had two categories, such as hedging and other. From 2010,
Parts A and B of Schedule DB provide the different objectives of derivative
instruments, including (1) Hedging Effective; (2) Hedging Other; (3) Replication;
(4) Income Generation; (5) Other.
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available for non-stock insurers. Thus, we use 527 insurer-year observations
from 48 US publicly traded property-liability insurers over the period

2000-2015 to investigate the effect of derivatives hedging on firm value.

2. Methodology

We conduct regression analyses using a series of pooled, cross-sectional,
and time-series data. The estimates of coefficients derived from OLS
regression may be biased if there are some unknown variables or variables
that cannot be controlled for that affect the dependent variable. To address
this potential bias, we employ a two-way fixed effects model.3) Following
Allayannis and Westo (2001), we utilizethe natural log of Tobin's Q as a
dependent variable to deal with the skewness of the ratio. Given the
cross-sectional and time-series data structure, the functional form of the
two-way fixed effects model for the relationship between derivatives hedging

and firm value is expressed using the following equation:

In(7obin's Q,)=ao + a1 Hedging;: + a2 Leverage;: + a3 Size;:
+a4ProdHHI; ; + asGeoHHI;, + asLongtail;,

+a7Reinsurance;, + di + £+ €,

where i indexes the insurance company and t represents time (year), d; is a
vector of time fixed-effects, £ is a vector of firm fixed-effects, and ¢;; is the
error term. Hedging;, is a measure of derivatives hedging (participation

decision or volume of derivatives transactions).

3) We perform a Hausman test of the null hypothesis that the firm-specific error
term is uncorrelated with the residuals to determine which model to use
between fixed effects or random effects. The Hausman test rejects the null
hypothesis for all the estimations, suggesting that the fixed effects model fits
the data better.
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IV. Variables

We use participating decision and volume of derivatives transactions as our
key variables of interest. We follow the prior literature (e.g., Colquitt and Hoyt
1997; Cummins et al. 2001) to measure derivatives participation and the
extent of derivatives transactions. First, participation decision of derivatives is
defined as a binary variable. Derivatives participation is a dummy set to one if
an insurer reports any derivatives trading as measured by notional amounts in
year t. The extent of derivative transactions is measured by the volume of
derivatives transactions in notional amounts of derivatives in year t divided by
insurer’s total admitted assets in year t.49 For both measures of derivatives
usage, we only use derivatives positions for hedging purposes.

Following the insurance literature on derivatives use and firm value (e.g.,
Cummins et al. 2001; Altuntas et al. 2017), we control for firm-specific
characteristics such as insurer size, leverage, product line concentration,
geographic concentration, proportion of long-tail line, and reinsurance
demand in our regression analyses. Insurer size (Size) is defined as the natural
log of net admitted assets. Leverage (Leverage) is computed as 1 minus the
surplus-to-asset ratio. Product line concentration (ProdHH]) and geographic
concentration (GeoHH]) are calculated by the sum of squares of value of net
written premiums in line i or state i divided by total net written premiums,
respectively. We compute the proportion of long-tail line (Zongrail) as the
premiums of long-tail lines divided by total net written premiums. For

reinsurance demand (Reinsurance), we employ the ratio of reinsurance ceded

4) If notional amount is missing data from Schedule DB, notional amount for
equity options is calculated by multiplying the number of contracts strike price
by 100, and notional amount for bond options is estimated by multiplying the
number of contracts by par value per contract(Cummins and Song 2008).
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to total direct premium plus reinsurance assumed. As dependent variables, we
utilize Tobin's Q as a market-based measure of firm value. Tobin's Q is a
widely used measure in the literature on the impact of derivatives use on value
of a firm (e.g., Jin and Jorion 2006; MacKay and Moeller 2007; Allayannis et al.
2012). We compute Tobin's Q by dividing market value of assets by the book
value of assets, where market value of assets is estimated as the total assets
plus market value of equity minus book value of equity. Market value of equity
is calculated by multiplying the number of common shares outstanding by
stock price at fiscal year-end. Following Daniel and Titman (1997), we
estimate book value of equity as stockholder's equity + deferred taxes +
investment tax credit — preferred stock. Table 1 summarizes the definition of

all variables used in our regression models.

(Table 1) Variable Definitions

Variable Description Definition

Derivatives Participation = if an insurer reports any derivatives
trading as measured by notional amounts
in year t, and zero otherwise

Extent of Derivative Transaction Volume of derivatives transactions in
notional amounts of derivatives in year t
scaled by insurer’'s total admitted assets in
year t

Tobin’s Q (AT + ME - BE) / AT

AT: total assets

ME: market value of equity at year-end
BE: book value of equity (stockholder’s
equity + deferred taxes + investment tax
credit - preferred stock)

Return on Assets (ROA) Barnings before interests and taxes (EBIT)
divided by total admitted assets

Leverage 1 minus the surplus-to-asset ratio

Insurer Size Natural log of net admitted assets

Product Concentration Sum of squares of value of net written

premiums in line i divided by total net
written premiums
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Geographic Concentration Sum of squares of value of net written
premiums in state i divided by total net
written premiums

Long-tail Lines Premiums of long-tail lines divided by total
net written premiums

Reinsurance Demand Ratio of reinsurance ceded to total direct
premium plus reinsurance assumed

V. Result

1. Descriptive statistics

Table 2 reports descriptive statistics for the variables used in this study. The
mean values of derivative participation and the volumes of derivatives
transactions are 0.207 and 0.019 respectively. Cummins et al. (1997) shows
that the participation rate of derivatives usage for US property-casualty
insurers is about 7%. The reason for the difference in participation rate of
derivatives use is that our sample includes only large publicly traded
property-liability insurers that can afford large fixed starting up costs of
hedging with derivatives, thereby utilizing more derivatives to hedge risks. The
mean (median) value for Tobin’s Q and ROA is 1.067 (1.035) and 0.023 (0.030),
respectively. Leverage has a mean (median) of 0.631 (0.654). The mean of
product and geographic concentration are 0.435 and 0.382, respectively,
indicating that insurers in our sample hold more diversified product lines and
are more geographically diversified. Finally, the majority of total net written

premiums (67%) consists of longer tailed lines of business.
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(Table 2) Descriptive Statistics

Variables N Mean Median SD Min Max
Derivative Participation 527 | 0.207 0.000 0.405 0.000 1.000
Extent of Derivative 527 | 0.019 | 0.000 | 0.094 | 0.000 | 0515
Transaction
Tobin's Q 527 | 1.067 1.035 0.161 0.635 2.228
ROA 527 | 0.023 0.030 0.072 | -0.832 | 0.328
Leverage 527 | 0.631 0.654 0.154 0.010 0.983
Size 527 | 20.900 | 20.912 | 2.027 | 15.648 | 24.587
Product Concentration 527 | 0.435 0.312 0.323 0.094 1.000

Geographic Concentration 527 | 0.382 0.150 0.485 0.034 1.000

Long Tail 527 | 0.674 0.765 0.299 0.000 1.000

Reinsurance 527 | 0.211 0.288 0.746 0.000 0.998

Note: This table reports the descriptive statistics of variables used in his study. See Table 1
for variable definitions.

Table 3 presents the results of univariate tests of the differences in mean
and median values of variables between derivatives hedgers and non-hedgers.
The results show that derivatives hedgers have a significant higher Tobin's Q
and ROA than non-hedgers based on both mean and median values, implying
that insurers using derivatives for hedging purposes tend to have greater firm
value and financial profitability relative to non-hedging insurers. Derivative
hedgers have higher level of leverage as compared to the non-hedgers,
implying that firms having high debt ratios are more engaged in hedging
activities. Lastly, derivatives hedgers are significantly larger and use less

reinsurance than non-hedgers counterparts.
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(Table 3) Univariate Comparison of Derivatives Users and Non-users

Variables Hedgers Non—-hedgers Difference Tests
(N=109) (N=418)
Mean Median
Mean Median Mean Median T-test Wilcoxon
test
Tobin's Q 1.073 1.042 1.037 1.023 0.036** | 0.019**
ROA 0.038 0.036 0.019 0.020 0.019*** | 0.016™*
Leverage 0.641 0.651 0.587 0.595 0.054™* | 0.056***
Size 23.143 23.480 20.271 20.569 2.872% | 2.911%*
Product 0287 | 0282 0.254 0.253 0.033 0.029
Concentration
Geographic 0.225 0.165 0.219 0.158 0.006 0.007
Concentration
Long Tail 0.746 0.802 0.655 0.751 0.091 0.051
Reinsurance 0.242 0.249 0.312 0.314 -0.070** | -0.065%**

Note: This table provides the results of univariate tests of the differences in mean and
median values for derivatives users and non-users. Derivatives users are firm-year
observations when Derivatives Participation =1, and non-users are firm-year
observations when Derivatives Participation =0. See Table 1 for variable definitions.

2. Empirical Results

This section presents the results of the effect of derivative hedging on firm
value. The estimates of the parameters from our two-way fixed effects
regression of the relationship between derivatives hedging and firm value are
presented in Table 4. Previous studies argue that the relationship between
hedging and firm value could suffer from the problems of endogeneity. To
check this possibility, we test for endogeneity by conducting a
regression-based Hausman test.5) In untabulated results, we do not reject the

null hypothesis of exogeneity. Therefore, hedging variable is treated as

exogenous in our fixed effects regressions. We use robust standard errors

5) Following Cummins and Song (2008) and Altuntas et al. (2017), we use determinants
of insurer hedging, such as the percentage of total assets invested in stock and the
percentage of total assets invested in bond as instrumental variables and perform
the regression-based Hausman Test.
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clustered by firm. Model 1 in Table 4 provides the estimations of parameters
for the effect of participation decision of derivatives on firm value, as
measured by Tobin's Q. The estimated coefficient on derivatives indicator
variable is statistically significant and positive in Tobin's Q at the 10 percent
level in Model 1. In model 2, in which volume of derivatives is an independent
variable, we also find a significant positive relationship between derivatives
hedging and Tobin's Q at the 5 percent level. These results suggest that
derivatives hedging enhances shareholder value for public property-liability
insurers. These results also indicate that investors value insurer’s hedging with
derivatives, and as a result, hedging activities improve the value of a firm,
consistent with the findings of Adam and Fernando (2006). The hedging
premium may be due to the fact that increased debt capacity and tax benefit
from derivatives hedging lead to a higher firm value (Graham and Rogers,
2002). Another possible explanation is that insurers hedging decisions are
mainly motivated by maximizing shareholder value rather than by managerial
risk-aversion,® and, thus derivatives hedging is beneficial to shareholders in
property-liability insurance firms.

With regard to control variables in Table 4, leverage is significantly and
negatively related to firm value, suggesting that insurers with a high level of
leverage tend to have a lower firm value (Rajan and Zingales, 1995). Insurer
size is positively associated with Tobin's Q, consistent with (Berger and Ofek,
1995). The coefficients on long-tail line of business are negative and significant
at the 1 percent level, indicating that investors assign negative value to insurers

having more long-tail lines of business because these business lines are related

6) Risk-averse, under-diversified managers have incentives to minimize their
exposure to firm-specific risk (Stulz, 1984). Thus, if managers risk aversion
leads to hedging activities, it may reduce value of a firm.
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to higher levels of uncertainty (Pottier and Sommer, 1999).

(Table 4) Derivatives Hedging and Firm Value (Tobin’s Q)

Model 1: Participation Decision gt ZZTﬁzaeSr;tct?gnDerlvatlve
Dependent Variable: Tobin's Q
Intercent 1.472%* 1.407%**
reep (0.090) 0.076)
. 0.038* 0.341**
Hedging (0.021) (0.169)
Lever -0.150%** -0.130%**
everase (0.049) (0.048)
Size 0.021%** 0.016™*
(0.005) (0.004)
-0.029 -0.030
ProdFHI (0.031) 0.031)
-0.048 -0.070
GeoHHT (0.132) 0.152)
. -0.0971%** -0.1077%**
Longtail (0.023) (0.024)
Reinsurance -0.022 -0.017
st 0.179) (0.185)
Year-fixed Effects Yes Yes
Firm-fixed Effects Yes Yes
Observations 527 527
Adjusted R-squared 0.067 0.068

Note: The table reports the results of the effect of derivatives hedging on firm value (Tobin’s
Q). Robust standard errors clustered by firm are reported in parentheses. ***, ** and *
represent statistical significance at 0.01, 0.05, and 0.10 level, respectively. See Table 1
for variable definitions.

Prior studies (e.g., Chernenko and Faulkender 2011) point out that the effect
of derivatives use on firm value could be different for hedging vs non-hedging
activities. Thus, we repeat our analysis for non-hedging activities to explore
whether non-hedging activities have an impact on firm value. We use the
volume of derivatives transactions as a dependent variable where an insurer

reports that the purpose of derivatives use is not hedging.”) The results in
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Table 5 show that the coefficients of derivatives usage are not statistically
significant in Tobin's Q for non-hedging activities. The lack of significance
implies that investors consider the amounts of derivatives for non-hedging

purposes as unimportant.

(Table 5) Non-Hedging Derivatives Use and Firm Value (Tobin’s Q)

Extent of Derivative Transaction
Dependent Variable: Tobin’s Q

Intercept 1.381"
(0.077)
Derivatives Use (8(1)28)
Leverage -0.126**
(0.050)
Size 0.002
(0.018)
ProdHHI -0.016™**
(0.004)
GeoHHI -0.030
(0.031)
Longtail (_é) (())10 25)
Reinsurance -0.084™
(0.023)
Year-fixed Effects Yes
Firm-fixed Effects Yes
Observations 527
Adjusted R-squared 0.147

Note: The table reports the results of the effect of non-hedging derivatives use on firm value
(Tobin’s Q). Derivatives use is defined as the volume of derivatives transactions where
the insurer reports that the purpose is not hedging. Robust standard errors clustered
by firm are reported in parentheses. ***, ** and * represent statistical significance at
0.01, 0.05, and 0.10 level, respectively. See Table 1 for variable definitions.

7) Non-hedging activities means using derivatives for purposes other than hedging.
The non-hedging activities are reported as Replication, Income Generation,
Other in the Schedule DB of annual statement.
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Next, our main question concerns how derivatives hedging is associated
with firm value in relation to a variety of factors. To answer this question, we
rerun our regressions by incorporating interaction terms between derivatives
hedging and several factors, including leverage, insurer size, product line
concentration and geographic concentration, a portion of long-tail line, and
reinsurance demand. Table 6 reports the results. First, For the effect of
derivatives hedging and capital structure on firm value, we add interaction
term of derivatives hedging and leverage (Hedging X Leverage) to the
regression models. Given the positive coefficient of derivatives hedging, a
positive sign on the interaction term indicates that derivatives hedging
increases firm value as insurers choose higher levels of leverage. In model 1
and 2 of Table 6, the coefficients of the interaction term Hedging X Leverage
are significant and positive in Tobin’s Q for participation decision at the 10
percent level and the volume of derivatives transactions at the 5 percent level,
respectively. These results imply that firm value of hedging firms are higher
when they have more leverage, suggesting that insurers with higher levels of
leverage may benefit from derivatives hedging through the reduction of the
financial distress costs and the increased net present value of the tax shield
(Smith and Stulz 1985; Froot et al. 1993; Hahnenstein and Roder 2006). The
results also indicate that investors tend to value hedging decision for firms
with higher leverage in US property-liability insurance firms.

We find that the coefficient on the interaction term Hedging X Size in
Tobin's Q is positive and significant at the 10 percent level for volume of
derivatives transactions, implying that the positive relationship between
derivatives hedging and firm value is stronger when firm size increases. This
suggests that derivatives hedging is more beneficial for large insurance

companies because larger insurance firms are more exposed to various risks,8
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and thus derivatives hedging can help large insurers hedge their risks
efficiently. The interaction terms of Hedging X GeoHHI is negatively
associated with Tobin's Q for participation decision. This indicates that as the
degree of geographic concentration (diversification) increases, the positive
effect of derivatives hedging on firm value is less (more) prevalent in
property-liability insurance firms.

We find that the interaction terms of Hedging X Longtail are significantly
and negatively related to Tobin's Q for both participation decision and extent
of derivatives, implying that high uncertainty associated with long-tail line of
business may weaken the positive effect of derivatives hedging on firm value.
Lastly, the coefficient on the interaction term Hedging X Reinsurance is
significantly positive in Tobin's Q for the volume of derivatives hedging at the
5 percent level. This suggests that the positive impact of derivatives hedging
on firm value is more pronounced for insurers using more reinsurance. A
possible explanation of this result is that both derivatives and reinsurance help
insurers to hedge risk, thus reducing the variance of the firm's value. This is
consistent with the complementarity hypothesis by Colquitt and Hoyt (1997)
and Shiu (2011).

Smith and Stulz (1985) report that hedging can impact the pre-tax financial
profitability of the firm. Following this study, we employ the return on asset
(ROA) as a dependent variable.9 We repeat the same analysis in Table 4 using
ROA as a measure of firm performance. The sample includes 26,121 firm-year
observations for all US property-liability over the period 2000-2015. The
results in Table 7 are very similar to those in Table 4. In Table 7, we find that

both of derivatives hedging variables are significantly and positively related to

8) For example, large insurers doing business globally tend to have more exposure
to foreign exchange risk than small domestic insurers.
9) We find qualitatively similar results with return on equity (ROE).
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insurer's financial performance. These results suggest that insurers regard
firm's pre-tax firm profits as a concern for hedging, and the potential benefits

from derivatives hedging outweigh the costs associated with hedging activities.

(Table 6) Interaction Effects of Derivatives Hedging and Various

Factors on Firm Value (Tobin’s Q)

Model 1: Participation Decision ot 2:TIEr>;’;eSr;tthi)cmeer|vat|ve
Dependent Variable: Tobin's Q

Intercent 1.4871%* 1.560™**
P (0.086) (0.085)

. 0.039* 0.433**
Hedging (0.020) (0.164)
. 0.046* 0.244%**
Hedging % Leverage 0.026) (0.062)
Leverage -0.143™* -0.134™**
(0.051) (0.045)

) , 0.01 0.035*
Hedging x Size (0.01?) (0.0319)
Size 0018*** 0017***
(0.005) (0.004)

~0.04 -0.034

Hedging % ProdHHI (0.0353) (0'0333)
ProdHHI -0.030 -0.036
(0.057) (0.031)

Hedging *x GeoHHI -0.059* -0.055
(0.031) (0.047)

GeoHHI -0.041 -0.056
(0.123) (0.148)

. . -0.084** -0.307***
Hedging % Longtail 0.041) (0.3088)
. -0.107*** -0.139%**
Longtal (0.030) (0.041)
Hedging % Reinsurance (88?2)2) (()60(?5}8)
Pei -0.022 -0.024
einsurance 0.016) 0.070)

Year-fixed Effects Yes Yes
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Firm-fixed Effects Yes Yes
Observations 527 527
Adjusted R-squared 0.425 0.497

Note: The table reports the results of the effect of derivatives hedging on firm value (Tobin’s
Q). Robust standard errors clustered by firm are reported in parentheses. ***, ** and *
represent statistical significance at 0.01, 0.05, and 0.10 level, respectively. See Table 1

for variable definitions.

(Table 7) Effects of Derivatives Hedging and Firm Performance (ROA)

Model 1: Participation Decision

Model 2: Extent of
Derivative Transaction

Dependent Variable: ROA

Intercent -0.071%** -0.062%**
reep (0.009) (0.009)
. 0.012%** 0.113%**
Hedging (0.004) (0.031)
Ieverage -0.094 -0.092%**
ras (0.005) (0.005)
Size 0.009%*** 0.007%**
(0.002) (0.002)
-0.008*** -0.007%**
ProdHHI (0.002) (0.001)
-0.012 -0.014
GeoHH! 0.031) (0.026)
. -0.015 -0.013
Longtail (0.014) 0.012)
Reinsurance ~0.005 ~0.002
(0.0006) (0.009)
Year-fixed Effects Yes Yes
Firm-fixed Effects Yes Yes
Observations 26,121 26,121
Adjusted R-squared 0.017 0.016

Note: The table reports the results of the effect of derivatives hedging on firm performance
(ROA). Robust standard errors clustered by firm are reported in parentheses. ***, **
and * represent statistical significance at 0.01, 0.05, and 0.10 level, respectively. See

Table 1 for variable definitions.
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VI. Conclusion

Using a sample of US publicly traded property-liability insurers over the
period 2000-2015, we examine the effect of derivatives hedging on firm value.
Our evidence shows that derivatives hedging enhances a value of firm value,
but we find no significant relationship between derivatives usage and firm
value for non-hedging activities. More importantly, we explore how
derivatives hedging affects firm value in relation to a variety of factors.
Specifically, our evidence suggests that firm value of hedging firms are higher
when insurers have more leverage. Also, we find that the positive effect of
derivatives on firm value is more pronounced for firms utilizing more
reinsurance, and firms that are larger, but the positive impact is weakened for
the firms that have more geographic concentration and a larger portion of
long-tail lines. These results indicate that the impact of derivatives hedging on
firm value vary depending on various factors in US property-liability insurance
firms. Taken together, our findings provide new insight into the potential
mechanisms for the effect of derivatives hedging on firm value in the
insurance sector. Therefore, our findings have important implications for
regulators, various stakeholders, and insurers themselves as they consider

derivatives hedging strategies to reduce or prevent insurer insolvency.
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