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Essay 1: SOX & Insurers Introduction
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Essay 1: SOX & Insurers Introduction

Research Questions

1 Did SOX improve loss reserving estimation?

Estimation bias
Estimation error
Estimation consistency

2 Has the cost of compliance increased among SOX-complying insurers post-SOX?

3 Previous literatures:

SOX → earnings management e.g. Coates and Srinivasan (2014) for a
10-year review of SOX literature
SOX → cost of compliance e.g. $697.89 (in thousand)1; $5.1 million2

Earnings management among insurers e.g. Weiss (1985), Petroni (1992),
Gaver and Paterson (2004), Grace and Leverty (2010, 2011).
SOX → earnings management among insurers e.g. Eckles et al. (2011);
Brandt et al. (2013).

1Iliev (2010)
2Kron/Ferry International (2005):

https://www.gpo.gov/fdsys/pkg/CREC-2005-04-15/html/CREC-2005-04-15-pt1-PgE657-3.htm
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Essay 1: SOX & Insurers Introduction

Why P&L Insurers?

P&L industry is a good “natural experiment playground” to test the effect of SOX.

1 I can observe both public and private companies - some of which are not
affected by SOX.

2 Schedule P Part 2 of the Statutory Annual Statement provides a good
measure of managerial discretion over financial reporting.

3 Total audit fees from both public and private firms are observable.
4 P&L insurers in the U.S. are relatively homogenous.
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Essay 1: SOX & Insurers Introduction

Methodology: Dependent Variables

Eastman et al. (2016): Insurers with more consistent loss reserving bias have lower cost of
debt.
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Essay 1: SOX & Insurers Introduction

Methodology: Independent Variables

More independent variables are added (Grace & Leverty (2011)):

Actuary: (percentile) of actuary i’s client’s total premiums share in year
t; or indicator variable of the Big 4 in year t
Auditor: (percentile) of actuary i’s client’s total premiums share in year
t; or indicator variable of the Big 4 in year t

Other control variables include:

Insurer’s Characteristics
Earnings Management Variables
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Essay 1: SOX & Insurers Introduction

Methodology: Fixed Effect Model with Propensity Score Matching

Step 1: Propensity Score Matching: Show 1-to-1 NN match using
insurer’s characteristics variables.

Step 2: Fixed Effect Model

Yit = β0 + β1Postt + β2PosttxTreatedi + ΣsβsXit + γi + λt + εit

Treated - Insurers affiliated with SOX-compliant firms
Post - After 2005 (years 2003 and 2004 are dropped from the sample)

(Sub)samples:

P&L insurers data from from 1998 - 2009
Under-reserving insurers - Insurers have been under-reserving on
average from 1998 to 2001
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Essay 1: SOX & Insurers Introduction

Methodology: SOX and Audit Fee

Model (Iliev, 2010):

Log(TotalAuditFee)it = α+β0PosttxTreatedi + β1Log(Asset)it+

β2Log(Premiums)it+

+ Controlsit + γi + εit

Implied Increase Audit Fee (among the subsamples):

∆(Total Audit Fee) =TotalAuditFee(X̄ ,β̂)Treated&Post-SOX

− TotalAuditFee(X̄ ,β̂)Treated&Pre-SOX
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Essay 1: SOX & Insurers Introduction

Control & Treated Insurers: The Need for Propensity Score Matching

Control and treated group are significantly different. Propensity score matching method
is needed.
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Essay 1: SOX & Insurers Introduction

Main Research Findings

SOX improves loss reserve estimation of the under-reserving insurers i.e. bias
upward (more conservative), downward error, more consistency. The effect is
strong during 2005.

SOX makes loss reserve estimation of the over-reserving insurers to bias upward
without improving error or consistency measures. The effect is strong during 2005.

SOX does not increase audit fee except among insurers at the top asset quintile
and among the under-reserving insurers at the top asset quintile.

Implied increase in audit fee (in thousand) is $ 750.11 among the top asset
quintile; $ 812.39 among the under-reserving top asset quintile.
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Essay 1: SOX & Insurers Research Findings

Average Loss Reserves Bias Over Time (Control & Treated Insurers)
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Essay 1: SOX & Insurers Research Findings

Average Loss Reserves Bias Over Time (Control & Treated Under-reserving Insurers)
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Essay 1: SOX & Insurers Research Findings

Average Loss Reserves Bias Over Time (Control & Treated Over-reserving Insurers)

Isariya (Yas) Suttakulpiboon (GSU) Ph.D. Dissertation Defense: Essays on Insurance Regulation and Corporate GovernanceMay 15, 2016 13 / 68



Essay 1: SOX & Insurers Research Findings

SOX → Loss Reserves Bias and Error (KFS Measures)
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Essay 1: SOX & Insurers Research Findings

SOX → Loss Reserves Bias and Error (Full Info. Measures)
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Essay 1: SOX & Insurers Research Findings

SOX → Loss Reserves Bias and Error by year (KFS Measures)
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Essay 1: SOX & Insurers Research Findings

SOX → Loss Reserves Bias and Error by year (Full Info. Measures)
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Essay 1: SOX & Insurers Research Findings

SOX → Loss Reserves Consistency (KFS Measures)
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Essay 1: SOX & Insurers Research Findings

SOX → Loss Reserves Bias and Error (Full Info. Measures)
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Essay 1: SOX & Insurers Research Findings

SOX → Log of Audit Fee

Implied increase audit fee in thousand (among the q5 subsamples) = $750.11
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Essay 1: SOX & Insurers Research Findings

SOX → Log of Audit Fee

Implied increase audit fee in thousand (among the q5 subsamples) = $812.30
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Essay 1: SOX & Insurers Research Findings

Paper Conclusion

SOX improves loss reserve estimation of the under-reserving insurers i.e. bias
upward (more conservative), downward error, more consistency. The effect is
strong during 2005.

SOX makes loss reserve estimation of the over-reserving insurers to bias upward
without improving error or consistency measures. The effect is strong during 2005.

SOX does not increase audit fee except among insurers at the top asset quintile
and among the under-reserving insurers at the top asset quintile.

Implied increase in audit fee (in thousand) is $ 750.11 among the top asset
quintiles; $ 812.39 among the under-reserving top asset quintiles.

Isariya (Yas) Suttakulpiboon (GSU) Ph.D. Dissertation Defense: Essays on Insurance Regulation and Corporate GovernanceMay 15, 2016 22 / 68



Essay 2: SOX-lite & Insurers Introduction
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Essay 2: SOX-lite & Insurers Introduction

Research Questions

What if SOX is cheaper & lighter, does it still have the punch?

1 Did SOX-lite overall improve loss reserving estimation?

Estimation bias
Estimation error
Estimation consistency

2 Did each provision of SOX-lite improve loss reserving estimation?

(Super)majority board of director independence
Management report of internal control

3 Has the cost of compliance increased among SOX-lite-complying insurers after
SOX-lite?
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Essay 2: SOX-lite & Insurers Introduction

SOX-lite in Two Pictures

The differences between SOX and SOX-lite (Model Audit Rule 205)
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Essay 2: SOX-lite & Insurers Introduction

SOX-lite in Two Pictures

Larger insurers need to comply with stricter rules
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Essay 2: SOX-lite & Insurers Introduction

Methodology: Dependent & Independent Variables

Eastman et al. (2016): Insurers with more consistent loss reserving bias have lower cost of
debt.
Independent variables are similar to SOX’s paper
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Essay 2: SOX-lite & Insurers Introduction

Methodology: Measuring the Overall Impact of SOX-lite on Insurers

Fixed-effect Model

Yit = β0 + β1SOX-litet + β2SOX-litetxTreatedi + ΣsβsXit + γi + λt + εit

Treated: Insurers with direct premiums written & reinsurance assumed greater
than $500 million & have not been subject to SOX regulation

Control: Insurers with direct premiums written & reinsurance assumed greater
than $500 million & have been subject to SOX regulation

SOX-lite: After 2011 (black out 2010)
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Essay 2: SOX-lite & Insurers Introduction

Methodology: Measuring the Impact of SOX-lite by Provisions on Insurers

Sharp Regression Discontinuity Design (use OLS):

Y = β0 + β1Complier + β2GPW + β3GPW
2 + β4GPW

3 + γX + ε (1)

Fuzzy Regression Discontinuity Design (use IV):

Complier = α0 + αAbove2005 + θX + η

Y = β0 + β ˆComplier + γX + ε
(2)

Thresholds: $300 million (testing the effect of majority board of director
independence), $500 million (testing the effect of supermajority board of director
independence & management report of internal control)

Bandwidth: I reported the ± $200 million bandwidth

Year: 2011 (the results are similar when using other years)
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Essay 2: SOX-lite & Insurers Introduction

Distribution of Insurers Around The Thresholds
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Essay 2: SOX-lite & Insurers Research Findings

Research Findings

I have found no evidence that each provision increase the cost of
compliance or could improve the loss reserving estimation

Overall SOX-lite might be able to reduce loss reserving estimation
error in some identifications, could improve loss reserving estimation
consistency, while did not significantly increase the audit fee.
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Essay 2: SOX-lite & Insurers Research Findings

Summary Statistics

Isariya (Yas) Suttakulpiboon (GSU) Ph.D. Dissertation Defense: Essays on Insurance Regulation and Corporate GovernanceMay 15, 2016 32 / 68



Essay 2: SOX-lite & Insurers Research Findings

Summary Statistics
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Essay 2: SOX-lite & Insurers Research Findings

KFS Bias Measure
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Essay 2: SOX-lite & Insurers Research Findings

KFS Error Measure
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Essay 2: SOX-lite & Insurers Research Findings

KFS Consistency Measure
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Essay 2: SOX-lite & Insurers Research Findings

Full Information Bias Measure
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Essay 2: SOX-lite & Insurers Research Findings

Full Information Error Measure
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Essay 2: SOX-lite & Insurers Research Findings

Full Information Consistency Measure
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Essay 2: SOX-lite & Insurers Research Findings

SOX-lite → Loss Reserve Estimation
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Essay 2: SOX-lite & Insurers Research Findings

SOX-lite → Loss Reserve Estimation
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Essay 2: SOX-lite & Insurers Research Findings

SOX-lite → Loss Reserve Estimation: Under-reserving Insurers
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Essay 2: SOX-lite & Insurers Research Findings

SOX-lite → Loss Reserve Estimation: Under-reserving Insurers
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Essay 2: SOX-lite & Insurers Research Findings

SOX-lite → Audit Fee
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Essay 2: SOX-lite & Insurers Research Findings

Overall Effect of SOX-lite → Loss Reserve Estimation
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Essay 2: SOX-lite & Insurers Research Findings

Overall Effect of SOX-lite → Loss Reserve Estimation & Audit Fee
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Essay 2: SOX-lite & Insurers Research Findings

Paper Conclusion

I have found no evidence that separate provisions of SOX-lite increase
the cost of compliance or could improve the loss reserving estimation

Overall SOX-lite might be able to reduce loss reserving estimation
error in some identifications, could improve loss reserving estimation
consistency, while did not significantly increase the audit fee.
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Essay 3: SOX & Insurers ICM Introduction

Agenda

1 Essay 1: SOX & Insurers
Introduction
Research Findings

2 Essay 2: SOX-lite & Insurers
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Research Findings

3 Essay 3: SOX & Insurers ICM
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Research Findings
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Essay 3: SOX & Insurers ICM Introduction

Research Question

How corporate governance affect internal capital transaction among
insurance affiliated companies?

Utilize SOX as a shock that improve corporate governance within
insurance group
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Essay 3: SOX & Insurers ICM Introduction

Why is the question interesting?

1 Transactions among affiliated insurers are significant yet under studied.

2007 JFSR Powell and Somner - Intragroup Reinsurance Transactions
2008 JRI Powell, Sommer and Eckles - Winner Picking and P&C Insurers
2013 JBF Fier, McCullough and Carson - Target Leverage

2 First to investigate the role of corporate governance on insurers intragroup

transactions

SOX & transactions within group
Transactions among life and health insurers, and property & casualty insurer
Rich set of data (standardized internal capital transactions reporting among
public and private firms)
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Essay 3: SOX & Insurers ICM Introduction

Literature Review

Theoretical Studies: Bright Side vs Dark Side of ICM

1994 QJE Gertner et al - Internal vs External Capital Market
1997 JF Stein - Winner Picking
1998 JEP Bolton and Sharfstein Corporate Finance, Theory of the Firm and
Organizations
2000 JF Scharfstein and Stein - Dark Side of Internal Capital Market
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Essay 3: SOX & Insurers ICM Introduction

Literature Review

ICM Empirical Studies in Finance

1997 Lamont Oil & Gas Companies
2013 JF Duchin and Sosyura - Divisional Manager and ICM
2014 AEJ Egger et al - Tax and Internal Borrowing
2014 JBF Cline et al - Avoiding Outside Monitoring
2014 JFE Buchuk et al - Intra Group Loan
2014 RFS Gopalan - ICM and Dividend
2014 RMS Stagliano et al - Free Cash Flow & Agency Problem
2015 JBF Frey and Kerl - Multinational Bank
2015 JBF Graham et al - Decision Making
2016 JFQA KIM - Fin Weakness and Prod Mkt Performance

ICM Empirical Studies in Insurance

2007 J Finan Serv Res Powell and Somner Reinsurance
2008 JRI Powell, Sommer and Eckles - Insurance winner picking
2013 JBF Fier, McCullough and Carson - Target Leverage

ICM Empirical Studies in Accounting and Others

2015 JAR Cho - SFAS 131
2015 RFS Tate and Yang - Internal Labor Market
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Essay 3: SOX & Insurers ICM Introduction

How can corporate governance affect capital transactions among affiliated insurers?
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Essay 3: SOX & Insurers ICM Introduction

How can corporate governance affect capital transactions among affiliated insurers?
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Essay 3: SOX & Insurers ICM Introduction

Methodology

Two stage regression; Wurgler (2000), Morck et al. (2011):

Stage 1: For each insurance group g and internal capital channel c, measure the
sensitivity of premiums growth and internal capital growth pre- and post-SOX η∗

gcs :

log

(
Sit−1 + Cigct

Sit−1

)
= αgc + η1,gc log

(
Pit

Pit−1

)
+ η2,gcDpost log

(
Pit

Pit−1

)
+ εigct (3)

Stage 2: Use the DID approach to find the effect of SOX on the sentivity measure
obtained from the first stage:

η̂∗
gcs =β0 + β1Posts + β2Treatedg + β3(PostsxTreatedg ) + ΣkβkXgs + γg

β4Actuarygs + β5(ActuarygsxPosts) + β6(ActuarygsxTreatedg )+

β7(ActuarygsxPostsxTreatedg )+

β8Auditorgs + β9(AuditorgsxPosts) + β10(AuditorgsxTreatedg )+

β11(AuditorgsxPostsxTreatedg ) + εgcs

∀c ∈ {Rein.Recov, Rein.Credit, Total Rein., Total Other Capital, Total Capital}
(4)
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Essay 3: SOX & Insurers ICM Introduction

Research Findings

SOX decreased the sensitivity of internal capital transaction growth to
premiums growths among smaller insurers.

Cross-sectional analysis suggest that quality actuary and auditor
reduced such sensitivies.

Among under-reserving insurers, SOX increased the sensitivity of
internal capital transaction growth to premiums growths.
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Essay 3: SOX & Insurers ICM Research Findings

Summary Statistics
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Essay 3: SOX & Insurers ICM Research Findings

Summary Statistics: Control & Treated; Pre- & Post-SOX
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Essay 3: SOX & Insurers ICM Research Findings

SOX → Internal Capital Transaction Sensitivities
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Essay 3: SOX & Insurers ICM Research Findings

SOX → Internal Capital Transaction Sensitivities: Large Asset
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Essay 3: SOX & Insurers ICM Research Findings

SOX → Internal Capital Transaction Sensitivities: Small Asset
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Essay 3: SOX & Insurers ICM Research Findings

SOX → Internal Capital Transaction Sensitivities: Large Reinsurance Transaction
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Essay 3: SOX & Insurers ICM Research Findings

SOX → Internal Capital Transaction Sensitivities: Small Reinsurance Transaction
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Essay 3: SOX & Insurers ICM Research Findings

Is There A Substitution between Reinsurance & ‘Other’ Internal Capital?

Two stage regression; Wurgler (2000), Morck et al. (2011):

Stage 1: For each insurance group g and internal capital channel c, measure the
sensitivity of premiums growth and internal capital growth pre- and post-SOX η∗

gcs :

log

(
Sit−1 + Cigct

Sit−1 + Cigc∗t

)
= αgc + η1,gc log

(
Pit

Pit−1

)
+ η2,gcDpost log

(
Pit

Pit−1

)
+ εigct (5)

Stage 2: Use the DID approach to find the effect of SOX on the sentivity measure
obtained from the first stage:

η̂∗
gcs =β0 + β1Posts + β2Treatedg + β3(PostsxTreatedg ) + ΣkβkXgs + γg

β4Actuarygs + β5(ActuarygsxPosts) + β6(ActuarygsxTreatedg )+

β7(ActuarygsxPostsxTreatedg )+

β8Auditorgs + β9(AuditorgsxPosts) + β10(AuditorgsxTreatedg )+

β11(AuditorgsxPostsxTreatedg ) + εgcs

∀c ∈ {Rein.Recov, Rein.Credit, Total Rein., Total Other Capital, Total Capital}
(6)
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Essay 3: SOX & Insurers ICM Research Findings

Is There A Substitution between Reinsurance & ‘Other’ Internal Capital?
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Essay 3: SOX & Insurers ICM Research Findings

SOX → Internal Capital Transaction Sensitivities: Under-reserving Insurers
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Essay 3: SOX & Insurers ICM Research Findings

Paper Conclusion

SOX decreased the sensitivity of internal capital transaction growth to
premiums growths among smaller insurers.

Cross-sectional analysis suggest that quality actuary and auditor
reduced such sensitivies.

Among under-reserving insurers, SOX increased the sensitivity of
internal capital transaction growth to premiums growths.
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Essay 3: SOX & Insurers ICM Research Findings

Thank you for your attention
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