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<Abstract>

This study investigates the association between The U.S. Property and Liability
insurance companies’ diversification and their usage of financial derivatives. Prior
studies heavily discuss the effect of diversification of the firm as well as the role of
reinsurance and derivatives but has not incorporated them together for hedging
purposes of insurers. We find the following main evidences. First, insurers’ financial
derivatives frequency and the level of reinsurance are negatively related proving that
they are substitutes. Second, although the effect of diversification is insignificant using
all types of derivatives, there is a strong positive association with options—only. This
indicates that the level of firms’ diversification explicitly affects the risk involved with

the direct options trade for hedging purposes.

Key Words : Property and Liability Insurance Company, Derivatives, Hedging,
Diversification, Reinsurance, Option
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<E 1. oS A% >
B ER
Bk
Size A AR gk
Group I 341 A9 1, she] AR A9 0
ROA wole] (net income) & TAALOE U Fh(asset)
Capasset Alekal o & (Policyholder surplus) & total admitted assets &%
i gk
Leverage Net premium written & surplus & s &
Longtail Longtail & Zt= REAFS ZeudS dAlFHAZYn|d o= Ye ¢f
Reinsurance Reinsurance ceded by insure — Reinsurance assumed by insurer &
Premiums written & Y& %k
Age 3|ALE] 1}o)
Product_HHI | 51 0t— 102 A+2 ov[ahv, Ohspt 5ol JeTs 9o it
F5u%
Use_Deri FBSES At o FEA BT stuets glow 1 ofyd 0
UseOpt | §HS A3t olP 24 Wi/t shpehe 9low 1 o 0
Num_Deri Open Position 2.2 3B A4E B G511 Us AF
Num_Opt Open Position 2.2 JFA4& HFsty = AF
<E 2. 712SAZFEAD >
Variable Obs Mean Std.Dev. Min Max
Group 7,613 0.68 0.47 0.00 1.00
ROA 7,613 0.02 0.06 —-1.20 1.29
Capasset 7,613 0.46 0.20 0.00 1.00
Size 7,613 18.45 2.05 11.45 25.86
Leverage 7,603 1.15 9.00 0.00 473.52
Longtail 7,613 0.68 0.31 —0.36 1.07
Reinsurance 7,613 0.18 0.41 —1.00 1.00
Num_Deri 7,613 0.82 7.59 0.00 238.00
Num_Fut 7,613 0.02 0.42 0.00 20.00
Num_Opt 7,613 0.80 7.47 0.00 238.00
Age 7,613 50.35 43.44 1.00 223.00
Product_HHI 7,613 0.51 0.32 0.00 1.00

Note: ¢ A& vlo &34} AFdoE] (NAIC) & ARE8 oM, 7]17F- 2010—2014 o]t}



< R3.712TAFGREES &&= 34D >

Variable Obs Mean Std.Dev. Min Max
Group 357 0.84 0.36 0.00 1.00
Roa 357 0.02 0.04 -0.22 0.32
Capasset 357 0.40 0.15 0.13 0.91
Size 357 20.70 2.25 15.16 24.52
Leverage 357 0.91 0.63 0.00 4.17
Longtail 357 0.69 0.26 0.00 1.00
Reinsurance 357 —0.03 0.36 —0.86 0.81
Age 357 69.98 45.40 2.00 220.00
Product_HHI 357 0.37 0.30 0.02 1.00

Note: 9 A&+ v|7 & 3]A} AFdlo]E] (NAIC) & AR oM, 717 2010—-2014 o]t}

< F 4. 7125AF(EFAHE &83t= 34D >

Variable Obs Mean Std.Dev. Min Max
Group 328 0.84 0.37 0.00 1.00
Roa 328 0.02 0.04 -0.22 0.32
Capasset 328 0.40 0.15 0.13 0.91
Size 328 20.65 2.24 15.29 24.52
Leverage 328 0.90 0.64 0.00 4.17
Longtail 328 0.69 0.26 0.00 1.00
Reinsurance 328 —-0.02 0.36 —-0.84 0.81
Age 328 70.41 46.46 2.00 220.00
Product_HHI 328 0.38 0.30 0.04 1.00

Note: 9 A= v|5 &R 3)AF AFdo]E] (NAIC) & AR5 01, 717 2010—-2014 do|th



< ®5. Probit #4243 JAFEFAE- >

Use_Deri Coef. Std.Err P>zl
Group —0.15% 0.08 —-1.91 0.06
Mutual —0.03 0.07 —0.45 0.66

Size 0.24%xx 0.02 13.94 0.00
Roa —-0.41 0.55 —-0.73 0.46

Capasset -0.14 0.22 —-0.63 0.53

Leverage —-0.01 0.04 —-0.33 0.74

Longtail -0.09 0.10 -0.87 0.38

Reinsurance —0.26%#x 0.07 —3.60 0.00
Product_HHI 0.01 0.10 0.10 0.92
Age 0.00 0.00 4.08 0.00
_cons —6.26 0.42 —15.07 0.00

Note: ] ¥+ ¥ Aete] 7]&s 2dof 3t 894 Aajolt), Aat vl5 £3|1 884} AFlolE] (NAIC) &
ARSI 0w 717k 2010-2014 doltt, ZF ’i<pe]] ek A2 <3E 1> o A3kt # p<0.10, # p<0.05,
p<0.01.



< ¥ 6.Heckman ¥4 4d 3 AN EFASRED>

Coef. Std.Err. z P>|zl
InNum_Deri
Group 0.37x 0.23 1.65 0.10
ROA 0.66 1.94 0.34 0.73
Capasset 2.3 0.72 3.18 0.00
Leverage 0.18 0.17 1.11 0.27
Longtail 0.37 0.34 1.10 0.27
Reinsurance — 1.1 75k 0.22 -95.32 0.00
Product_HHI -0.29 0.29 -1.02 0.31
_cons 0.21 0.56 0.37 0.71
dy
Group 2.08 2.11 0.99 0.32
Mutual -3.72 2.27 —1.64 0.10
ROA -2.00 10.43 -0.19 0.85
Capasset -7.82 7.16 -1.09 0.28
Leverage —-1.99 1.40 —1.42 0.16
Longtail -0.71 3.32 -0.21 0.83
Reinsurance 1.56 1.87 0.84 0.40
Product_HHI 4.03 3.86 1.04 0.30
Age 0.04 0.03 1.46 0.15
_cons 6.16 7.57 0.81 0.42
mills
lambda -0.91 1.39 -0.65 0.52
rho —0.66
sigma 1.37

Note: § ¥+ ¥ Aol 7]&st mdof tfdt 8754 Aylo|th 2t v|= &Y S]AF AF-d|o]E] NAIC) &
AREBE o1 717kS- 2010—2014 dolT), zF wige]l tfst A <3 1> A&l # p<0.10, #+ p<0.05, #k
p<0.01.



< E7. probit #4233 FHAALAE >

Use_Opt Coef. Std.Err. P>zl
Group -0.10 0.08 —-1.25 0.21
Mutual 0.01 0.07 0.11 0.91

Size 0.24%xx 0.02 13.18 0.00
ROA -0.19 0.49 —0.40 0.69

Capasset —0.10 0.19 —0.55 0.59

Leverage —0.01 0.03 —-0.38 0.70

Longtail —0.06 0.10 —0.58 0.56

Reinsurance —0.24 % 0.06 —3.89 0.00
Age 0.00 0.00 4.65 0.00
Product_HHI 0.12 0.10 1.22 0.22
_cons —6.31 0.41 —-15.47 0.00

Note: $] ¥+ 3 Acho] 7|3k wdo| i3k 39
ARRSE o m 717k 2010-2014 ot} ZF ¥

p<O.0L.

o

Aot} A7 w2 SR 3L A Fu| o E(NAIC)E
gk AL <GE 1> AeslTh « p<0.10, #+ p<0.05, e



< ¥ 8.Heckman #4434 JHAIZHIED>

Coef. Std.Err. P>|zl
InNum_Opt
Group 0.23 0.22 1.05 0.29
ROA -0.08 1.89 -0.04 0.97
Capasset 2.1 T 0.70 3.10 0.00
Leverage 0.16 0.16 1.00 0.32
Longtail 0.15 0.33 0.44 0.66
Reinsurance — 1.4 45 0.22 —6.41 0.00
Product_HHI —0.63*x* 0.28 —2.24 0.03
_cons 0.81 0.56 1.45 0.15
dy
Group 2.05 2.10 0.98 0.33
Mutual -3.63 2.24 -1.62 0.11
ROA —1.88 10.33 -0.18 0.86
Capasset —7.60 7.09 —-1.07 0.28
Leverage —-1.93 1.38 —1.40 0.16
Longtail —0.66 3.29 —0.20 0.84
Reinsurance 1.52 1.84 0.83 0.41
Product_HHI 3.95 3.82 1.03 0.30
Age 0.04 0.03 1.44 0.15
_cons 5.95 7.57 0.79 0.43
mills
lambda —-1.18 1.31 —0.90 0.37
rho -0.91
sigma 1.30

Note: 9] & 3 el 7]
ARSI, 713k 2010-2014 ol T). 7 |

g mdlof gigh 5734 Avfeleh Alne ws EF RIS AT EINAICE
oll gk A <3 1> A3kl # p<0.10, #+ p<0.05, ##+ p<OOL.



VII. Z3E3

B.Elango, Yu—Luen Ma & Nat Pope (2008). An Investigation into the Diversification—
Performance Relationship in the U.S. Property —Liability Insurance Industry. Journal of risk
and insurance, 2008, Vol. 75, No.3, pp 567—591

Colquitt, L. L., & Hoyt, R. E. (1997). Determinants of corporate hedging behavior: Evidence
from the life insurance industry. Journal of risk and insurance, pp 649—671.

Harris, Milton, Kriebel, C.H. & Artur Raviv(1982). Asymmetric Indormation, Incentives, and
Intrafirm Resource Allocation, Management Science, 28, pp 604—620

Heckman, James (1979), Sample Selection Bias as a Specification Error, Econometrica, 47
pp 153—161.

Hogan, Arthur & Clifford Rossi (1995), Thrift Industry Derivative Activity: Determinants

of Usage and Interest Rate Risk Exposure, Working Paper, Office of Thrift Supervision,
Washington, D.C.

Hoyt, Robert E.(1989), Use of Financial Futures by Life Insurers, Journal of Risk and
Insurance, 56: pp 740—748.

Hull, John, (2009), Options, futures, and other derivatives. Boston : Prentice Hall.

J. David Cummins, Richard D. Phillips & Stephen D. Smith. (2001). Derivatives and
Corporate risk management: Participation and volume decisions in the insurance

industry. The journal of Risk and Insurance, 2001, vol. 68, No. 1, pp 51—-90

J. David Cummins & Qingyi(Freda) Song(2008). Hedge the Hedgers: Usage of Reinsurance
and Derivatives by PC insurance companies.

Lewellen & Wilbur (1971), Apure Financial Rationale for the Conglomerate Merge, Journal
of Finance, 26 pp 621—537.

Nance, Deana R., Clifford W. Smith, Jr., & Charles W. Smithson (1993), On the
Determinants of Corporate Hedging, Journal of Finance, 48 26 7—284.

Philip Hardwick & Mike Adams(1999). The determinants of financial derivatives: Use in
ther United Kindom life insurance industry. Abacus. Vol 35, No.Z.

Rajan, R., Servaes, H. & Zingales, L.(2000), The Cost of Diversity; The Diversification
Discount and Inefficient Investment, Journal of Finance, 65, pp 35—8&80.

Schrand, Catherine M.(1995), Empirical Tests of the Regulatory, Accounting and Economic
Incentives for Interest Rate Risk Management in the Savings and Loan Industry, Working
Paper, Wharton School of the University of Pennsylvania, Philadelphia.



Sinkey, Joseph F. Jr. & David Carter (1996), On the Use and Determinants of Bank
Derivatives, Working Paper, University of Georgia, Athens.

Stein, J.(1997) , International Capital Markets and the Competition for Corporate Resources,
Journal of Finance, 52, 111—133.

Villalonga, B.(2004), Diversification Discount or Premium? New Evidence from the
Business Information Tracking Series, Journal of Finance 69, 479—506.

Wooldridge, J. (2000), Econometric Analysis of Cross Section and Panel Data, MIT Press
Books.

A4 & HIA (2017). AR e AFAEL T AYTE 8 VB IAT, Al 24 4E
A 2%, pp.1-30.

vl & Wl €(2016) AEGZEIL wFSAALY $o4el MAE 9T - FRPIRTIIAE
FHOR. HBFFAT
wPE & PERH01D). AYR P FIFEAE AP Qe B AT

gl & Al (2017). 713 €] ﬂ*ﬁ*‘ﬁivﬂ Ao} FEEE] WEel A=

31'4/\4 &zoﬂzﬂ (2016). /\guﬂizﬂg]/\]./] J}/\gﬂ—ﬁ E%fﬂ]- 73
A 3 %, pp.81~115.

o2

A3 RASEAT A 27

29 (2014). BA3JALe] 8w BAdR B AAHE. KiRi weekly.



