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The Effect of The U.S. Property Liability Insurer's
Product—diversification on the derivatives usage
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Lnblil:im_ Open Position® & THIAFES HJ5FT Q= A4 AARTIZ;
Ln_(l)\gltm_ Open Position® & AL H{stal Y& AL AAZ 1%k

Num_Deri | Open PositionC 2 IHIAEL H{Gol1 Ye AS

Num_Opt | Open Position&@ 4L HFotl Ye AS

b NOON | Open Positiono= 334EE HASHL Ut eIl YA Aelzag
Lf;—ﬁg;f“ Open Position®2 §4S HGsL ol ojulzol A9 Apelz gt

Sum_Deri | Open Position2& RH-F3}1 Ye TAPAE AHITH A

Sum_Opt | Open Position2& H-{F3}1 UYe 34 AHIY A

Assetrisk | Common Stock EAFFHS AA AAEHES U

Notes: 1) This table shows the definitions of variables used in the model.
2) The data is from all property-liability insurers' annual statutory filings of National
Association of Insurance Commissioner's (NAIC) from 2010 to 2017.
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(Table 2) Summary Statistics (all firms)

Variable Obs Mean Std.Dev. Min Max
Group 9,112 0.08 0.27 0.00 1.00
Mutual 9,112 0.19 0.39 0.00 1.00
Size(Lnassets) 9,112 6.37 5.07 -3.69 16.85
Roa 9,112 0.01 0.14 -7.34 7.42
Capasset 9,112 0.33 0.32 -1.74 1.07
Reinsurance 9,112 0.06 4.16 -48.43 351.94
Product_HHI 9,112 0.24 0.23 0 2.00
Longtail 9,112 0.17 0.22 -0.39 0.65
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Ln_leverage 9,112 -0.46 1.29 -16.17 9.57
Num_Deri 9,112 1.38 10.35 0.00 238.00
Num_Options 9,112 1.34 10.22 0.00 238.00

Assetrisk 9,112 0.07 0.14 -0.06 1.40

Notes: 1) This table describes the summary statistics of variables used in the model.
2) The data is from all property-liability insurers' annual statutory filings of National
Association of Insurance Commissioner's (NAIC) from 2010 to 2017.
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(Table 3) Summary Statistics (firms using derivatives)

Variable Obs Mean Std.Dev. Min Max
Group 691 0.13 0.11 0.00 1.00
Mutual 691 0.43 0.20 0.00 1.00
Size(Lnassets) 691 1.65 4.06 0.00 14.49
Roa 691 0.00 0.02 -0.23 0.37
Capasset 691 0.71 0.19 0.00 1.01
Reinsurance 691 0.75 0.67 -1.84 13.88
Product_HHI 691 0.05 0.15 0.00 0.69
Longtail 691 0.31 0.11 2.00 0.50
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Ln_leverage 691 -0.13 0.63 -6.46 1.79

Notes: 1) This table describes the summary statistics of variables for the firms that use the
derivatives.
2) The data is from all property-liability insurers' annual statutory filings of National
Association of Insurance Commissioner's (NAIC) from 2010 to 2017.

(Table 4) Summary Statistics (firms using options)

Variable Obs Mean Std.Dev. Min Max
Group 634 0.00 0.04 0.00 1.00
Mutual 634 0.05 0.21 0.00 1.00
Size(Lnassets) 634 1.50 3.82 0.00 14.32
Roa 634 0.00 0.03 -0.23 0.38
Capasset 634 0.07 0.20 0.00 1.01
Reinsurance 634 0.10 0.69 -0.87 13.89
Product_HHI 634 0.06 0.15 0.00 0.50
Longtail 634 0.03 0.11 0.00 0.50
Ln_leverage 634 -0.12 0.57 -4.98 1.79

Notes: 1) This table describes the summary statistics of variables for the firms that use the
options.
2) The data is from all property-liability insurers' annual statutory filings of National
Association of Insurance Commissioner's (NAIC) from 2010 to 2017.
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(Table 5) Tobit and Cragg results for derivatives usage

Ln_Num_Deri Coef. Std.Err z P)|z|
Group -1.04 1.87 -0.56 0.58
Mutual 1.96*** 0.52 3.75 0.00

Size(Lnassets) -0.10 0.13 -0.73 0.47

Roa -1.75 3.98 -0.44 0.66
Capasset -2.30 1.90 -1.21 0.23

Reinsurance 0.16 0.14 1.11 0.27

Product_HHI -2.36 1.93 -1.22 0.23
Longtail -0.78 1.14 -0.68 0.50

Ln_leverage -0.14 0.29 -0.49 0.63
_cons 3.29 2.22 1.48 0.14

Log likehood -135.16

Notes: 1) This table presents the Tobit and Cragg results for the firms that use the
derivatives.
2) The data is from all property-liability insurers' annual statutory filings of
National Association of Insurance Commissioner's (NAIC) from 2010 to 2017.
3) The variables are defined in {Table 1).
4) *p<0.10, ** p<0.05, ** p<0.01.
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(Table 6) Tobit and Cragg Results for Options Usage

Ln_Num_Deri Coef. Std.Err z P)|z|
Group -1.04 1.87 -0.56 0.58
Mutual 1.96*** 0.52 3.75 0.00

Size(Lnassets) -0.10 0.13 -0.73 0.47

Roa -1.75 3.98 -0.44 0.66
Capasset -2.30 1.90 -1.21 0.23

Reinsurance 0.16 0.14 1.11 0.27

Product_HHI -2.36 1.93 -1.22 0.23
Longtail -0.78 1.14 -0.68 0.50

Ln_leverage -0.14 0.29 -0.49 0.63
_cons 3.29 2.22 1.48 0.14

Log likehood -135.16

Ln_Num_Opt Coef. Std.Err z P)|z|
Group 15.88%** 4.38 3.62 0.00
Mutual 2.30 0.53 4.34 0.00

Size(Lnassets) -0.35™* 0.16 -2.23 0.03

Roa 1.28%** 3.39 0.38 0.71
Capasset -5.01** 1.99 -2.52 0.01

Reinsurance -0.98™** 0.30 -3.24 0.00

Product_HHI =5.52%* 1.90 -2.90 0.01
Longtail 0.08 1.11 0.07 0.94
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Ln_leverage -0.85** 0.36 -2.34 0.02
_cons 8.40 2.45 3.43 0.00
Log likehood -119.51

Notes: 1) This table presents the Tobit and Cragg results for the firms that use the options.
2) The data is from all property-liability insurers' annual statutory filings of National
Association of Insurance Commissioner's (NAIC) from 2010 to 2017.
3) The variables are defined in {Table 1).
4) * p<0.10, ** p<0.05, *** p<0.01.
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(Table 7) Product Diversification and Asset Risk

Ln_Num_Deri Coef. Std.Err z P)|z|
Group -1.04 1.87 -0.56 0.58
Mutual 1.96*** 0.52 3.75 0.00

Size(Lnassets) -0.10 0.13 -0.73 0.47

Roa -1.75 3.98 -0.44 0.66
Capasset -2.30 1.90 -1.21 0.23

Reinsurance 0.16 0.14 1.11 0.27

Product_HHI -2.36 1.93 -1.22 0.23
Longtail -0.78 1.14 -0.68 0.50

Ln_leverage -0.14 0.29 -0.49 0.63
_cons 3.29 2.22 1.48 0.14

Log likehood -135.16

Assetrisk Coef. Std.Err z Pzl
Group -0.02** 0.01 -2.49 0.01
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Mutual 0.06™* 0.01 10.75 0.00
Size(Lnassets) 0.00™* 0.00 -2.20 0.03
Roa 0.01 0.04 0.25 0.80
Capasset 0.17%* 0.02 6.46 0.00
Reinsurance 0.00 0.00 -1.11 0.27
Product_HHI -0.14%*+* 0.02 -6.23 0.00
Longtail 0.02 0.01 1.71 0.09
Ln_leverage -0.01%* 0.00 -3.26 0.00
_cons 0.13 0.03 5.01 0.00

Notes: 1) This table reports the results from the analysis of product diversification on asset risk.
2) The data is from all property-liability insurers' annual statutory filings of National
Association of Insurance Commissioner's (NAIC) from 2010 to 2017.
3) The variables are defined in {Table 1).
4) * p<0.10, ** p<0.05, *** p<0.01.

2 A7 7SS TS B et 2] 1 B8eE Skt e o] ohd

AR B9 TET B AEshr] Fa4e] ot B WS gkl TiE

2
£ MV E Aea et 34 AHEHS ARESH] Tobit and Cragg #4541 13¥6I3iH:

In_Notional Deriit = @ + Bi:Xit + ui +&is (3)
o714

X = Groupir, Mutualiy, Sizes, Roair, Capasseti:, Reinsurance;,,

Product_HHIi:, Longtail; s, Ln_leverage;
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X = Groupir, Mutualiy, Sizesr, Roair, Capassetir, Reinsurance;,,
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(Table 8) Tobit and Cragg Results via Nominal Value of Derivatives

Ln_Num_Deri Coef. Std.Err z P)|z|
Group -1.04 1.87 -0.56 0.58
Mutual 1.96*** 0.52 3.75 0.00

Size(Lnassets) -0.10 0.13 -0.73 0.47

Roa -1.75 3.98 -0.44 0.66
Capasset -2.30 1.90 -1.21 0.23

Reinsurance 0.16 0.14 1.11 0.27

Product_HHI -2.36 1.93 -1.22 0.23
Longtail -0.78 1.14 -0.68 0.50

Ln_leverage -0.14 0.29 -0.49 0.63
_cons 3.29 2.22 1.48 0.14

Log likehood -135.16

Ln_Notional_Deri Coef. Std.Err z P)|z|

Group -2.56 2.92 -0.88 0.39
Mutual 0.10 1.23 0.09 0.93
Size(Lnassets) 1.61%** 0.26 6.08 0.00
Roa -5.86 6.05 -0.97 0.34
Capasset -6.19 3.23 -1.91 0.06
Reinsurance 0.21 0.22 0.95 0.35
Product_HHI -13.26%** 4.51 -2.94 0.01
Longtail -1.83 2.08 -0.88 0.38
Ln_leverage -1.63™** 0.58 -2.80 0.01
_cons -4.79 3.87 -1.24 0.22
Log likehood -113.08

Notes: 1) This table reports the Tobit and Cragg results for the firms that use the derivatives
using nominal value.
2) The data is from all property-liability insurers' annual statutory filings of National
Association of Insurance Commissioner's (NAIC) from 2010 to 2017.
3) The variables are defined in {Table 1).
4) * p<0.10, ** p<0.05, *** p<0.01.
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(Table 9) Tobit and Cragg Results via Nominal Value of Options

Ln_Num_Deri Coef. Std.Err z P)|z|
Group -1.04 1.87 -0.56 0.58
Mutual 1.96*** 0.52 3.75 0.00

Size(Lnassets) -0.10 0.13 -0.73 0.47

Roa -1.75 3.98 -0.44 0.66
Capasset -2.30 1.90 -1.21 0.23

Reinsurance 0.16 0.14 1.11 0.27

Product_HHI -2.36 1.93 -1.22 0.23
Longtail -0.78 1.14 -0.68 0.50

Ln_leverage -0.14 0.29 -0.49 0.63
_cons 3.29 2.22 1.48 0.14

Log likehood -135.16

Ln_Notional_opt Coef. Std.Err z P)|z|

Group 12.04* 6.49 1.86 0.07
Mutual -1.90 1.43 -1.33 0.19
Size(Lnassets) 2.08%* 0.35 5.97 0.00
Roa -3.30 5.75 -0.57 0.57
Capasset -5.60 3.83 -1.46 0.15
Reinsurance -0.79* 0.45 -1.75 0.09
Product_HHI -20.84%* 5.16 -4.04 0.00
Longtail -2.75 2.19 -1.25 0.22
Ln_leverage -1.27 0.78 -1.64 0.11
_cons -5.64 4.51 -1.25 0.22
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Log likehood | -100.71 |

Notes: 1) This table reports the Tobit and Cragg results for the firms that use the options
using nominal value.
2) The data is from all property-liability insurers' annual statutory filings of National
Association of Insurance Commissioner's (NAIC) from 2010 to 2017.
3) The variables are defined in Table 1.
4) *p<0.10, ** p<0.05, *** p<0.01.
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Abstract

This paper examines the effect of the U.S. property and liability insurance
companies product diversification on financial derivatives usage. Prior studies
discussed the diversification of the firm but have not incorporated its relation
with the derivatives particularly for options. We focus on the firms' product
diversification with the use of options and reinsurance for hedging purposes.
This paper finds the following evidence. First, there is no significant evidence
of diversification effect using all types of derivatives. Second, firms' product
diversification is positively associated with the options. This implies that
diversified firms are exposed to greater asset risk which results in increased
demand for options to hedge. Last, there exists a negative relation between

reinsurance and options supporting that they are considered as substitutes.

% Key words: Property and Liability Insurance Company, Derivatives, Hedging,

Diversification, Reinsurance, Option





