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Abstract 
 

After the recent court case overturning the Financial Stability Oversight 
Council (FSOC)’s systemic importance designation of MetLife, the public raises 
awareness about the robustness of the identification methodology for global 
systemically important insurers (G-SIIs). As the G-SII identification framework 
proposed by the International Association of Insurance Supervisors (IAIS) lacks 
empirical support and relies heavily on historical accounting data, we examine 
how systemic risk measures constructed from credit default swaps (CDS) data, 
which are market-consistent and forward-looking, can supplement the IAIS’ 
identification framework. Using a dataset of insurers’ CDS spreads between 2011 
and 2015, we construct three different kinds of systemic risk measures  
(i.e., MESCDS, networks of CDS spreads and absorption ratio) and assess the G-SII 
designation results announced by the Financial Stability Board (FSB). We find 
that: 1) the systemic risk of designated G-SIIs is, on average, higher than other 
insurers, suggesting that the IAIS’ G-SII identification methodology is, in general, 
sound and effective; 2) reinsurers should fall within the IAIS’ G-SII assessment 
exercise, as some of them generate more systemic risk than the designated G-SIIs; 
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and 3) given the non-negligible litigation risk from the designated G-SIIs, the 
regulators should consider supplementing their G-SII identification methodology 
with CDS-based systemic risk measures to substantiate their designation decisions 
in court.  
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1. Introduction 
 

“…… the Final Determination (of MetLife as systemically 
important) hardly adhered to any standard when it came to 
assessing MetLife’s threat to U.S. financial stability…… This Court 
cannot affirm a finding that MetLife’s distress would cause severe 
impairment of financial intermediation or of financial market 
functioning…… This Court finds that the Final Determination was 
arbitrary and capricious.” 
 Extract of judgment from the court case MetLife, Inc. v. 

Financial Stability Oversight Council, 2016, regarding 
MetLife’s challenge to the regulator’s decision to designate 
MetLife as systemically important. 

 
The issue of identifying global systemically important insurers (G-SIIs) is 

controversial. From the industrial perspective, there is no consensus among 
practitioners as to which insurers are systemically important. For example, 
MetLife was designated by the Financial Stability Oversight Council (FSOC) as 
systemically important in 2014 and subsequently challenged that decision in 
federal court (MetLife, 2017). In March 2016, the court ruled in MetLife’s favor 
and overturned MetLife’s designation. The judge opined that the identification 
process should involve assessment of MetLife’s likelihood to experience financial 
distress, as well as the cost of the designation to MetLife’s business (Dayen, 
2017). In addition, U.S. President Donald Trump also considers that the 
designation process needs to be improved and signed an executive order to review 
the designation process in April 2017 (Chiglinsky and Harris, 2017). 

From the academic perspective, the G-SII identification methodology 
proposed by the International Association of Insurance Supervisors (IAIS) lacks 
empirical support. According to the IAIS’ proposal (IAIS, 2016), the calculation 
of systemic importance score is based on five categories of indicators: 1) size 
(5%); 2) global activity (5%); 3) interconnectedness (49%); 4) asset liquidation 
(36%); and 5) substitutability (5%). Based on the systemic importance score and 
the regulators’ assessments, the Financial Stability Board (FSB) designates a list 
of insurers as G-SIIs on an annual basis. However, Weiβ and Mühlnickel (2014) 
find empirical evidence against the argument that global activity and 
substitutability contribute to insurers’ systemic risk. Instead, based on a sample of 
listed U.S. insurers, they find that insurer’s size is the primary driver of systemic 
risk. Their conclusion is clearly against the exceptionally low weighting (5%) 
assigned by the IAIS to the size indicator in the calculation of systemic importance 
score. The inclusion of global activity and substitutability indicators in the 
calculation is not appropriate as well. In addition, Bierth et al. (2015)’s empirical 
study reveals that insurers’ contribution to systemic risk is mainly driven by their 
leverages. Surprisingly, the indicators proposed by the IAIS do not cover leverage 
at all. 
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A relevant question to the G-SII identification framework is why and how 
insurers are systemically risky. Although many academic studies show that 
insurers, in general, generate less systemic risk than banks (e.g., Billio et al., 2012; 
Chen et al., 2013; Bierth et al., 2015), we cannot conclude insurers are not 
systemically risky. In fact, the channels through which insurers generate systemic 
risk have been well-documented in literature. For example, Eling and Pankoke 
(2014) argue that the nontraditional activities of insurers, such as financial 
guarantees and credit default swaps (CDS), are likely to be sources of systemic 
risk. Cummins and Weiss (2014) suggest that insurers’ non-insurance activities, 
such as derivatives trading, are likely to generate systemic risk. Thimann (2014) 
concludes that insurers cause systemic risk by assuming the role of financial 
intermediary and investor, and Niedrig (2015) finds that the interconnectedness 
between banks and insurers is driven by insurers’ investment in bank bonds. A 
more recent study by Bobtcheff et al. (2016) suggests that the surrender option 
of insurance policies is a source of systemic risk, as earlier findings of Russell et 
al. (2013) reveal that macroeconomic variables are correlated with surrender 
rates.  

From the industry perspective, the regulators also do not preclude the 
possibility that insurers are able to generate systemic risk. For example, the study 
by the European Systemic Risk Board (ESRB, 2015) concludes that insurers 
generate systemic risk by: 1) participating in nontraditional and non-insurance 
activities; 2) causing procyclicality in asset allocation and pricing of credit and 
mortgage insurance; 3) being financially vulnerable under the low interest rate 
environment and volatile equity market; and 4) providing insurance that is vital to 
the economy but lacks substitutes, such as property, liability, marine, transport and 
aviation insurance. In the U.S., the federal Dodd-Frank Wall Street Reform and 
Consumer Protection Act (Dodd-Frank Act) was enacted in 2010 to improve 
stability and enhance consumer protection in the financial industry. Under the 
Dodd-Frank Act, the FSOC was established to address the systemic risk generated 
by financial institutions, including, inter alia, insurers. Given the specific channels 
through which insurers generate systemic risk, the Dodd-Frank Act also created 
the Federal Insurance Office (FIO), which is responsible for monitoring all aspects 
of the insurance sector and identifying potential regulation gaps and issues that 
contribute to systemic risk in the insurance industry. 

Despite the numerous studies and policy development discussed above, 
whether the methodology proposed by the IAIS is effective in identifying 
systemically important insurers remains an unanswered question. Against this 
backdrop, we examine the issue of how insurers’ CDS data, which is forward-
looking and market-consistent, can help regulators improve their G-SII 
identification methodology, which is mainly based on historical accounting data. 

The use of CDS spread data to measure systemic risk has been well 
documented in literature. Acharya et al. (2017) use CDS data to construct a 
systemic risk measure called marginal expected shortfall (MES), which is defined 
as the expected loss of an insurer when the overall market return is below its 95% 
value-at-risk. They find empirical evidence supporting the ability of MES 
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constructed from CDS data to forecast future loss of firm value during financial 
crisis. Puliga et al. (2014) measure the systemic risk of financial institutions by the 
networks constructed from CDS data. These networks are taken as a proxy of 
interdependencies among financial institutions. They find that when supplemented 
with macroeconomic indicators, the network measures based on CDS data can 
detect systemic instabilities in the financial system. Kritzman et al. (2011) propose 
to measure systemic risk by the absorption ratio, which is the total variance of a 
set of asset returns that can be explained by their first principal component. A high 
absorption ratio indicates that the assets are tightly coupled and hence, they are 
more fragile in the sense that negative shocks transmit more quickly and broadly. 
As the type of asset class is not restricted, CDS spread returns can also be used to 
construct the absorption ratio as a measure of systemic risk.   

Using CDS data over accounting data to measure systemic risk has several 
advantages. First, CDS data is forward-looking, which reflects the market’s 
perception of future risks, while accounting data captures historical risks 
(Kanagaretnam et al., 2016). In addition, after insurers’ financial year-end dates, 
the regulators usually have to wait several months before getting the audited 
financial statements. CDS data, by contrast, does not suffer from the time-lag 
problem. As regulators are concerned with the risk of G-SIIs’ financial distress in 
the future, the CDS-based systemic risk measures can supplement the IAIS’ 
proposed identification methodology. Second, CDS spread provides a pure signal 
on the likelihood of a firm’s default, which avoids the complications from 
inferring the default risk from accounting data (Kaplan, 2011). As CDS can be 
considered as a put option on a firm’s debt, an increase in the CDS spread reflects 
the market expectation of the increased likelihood of the firm’s financial distress 
or the increased volatility of the firm’s assets. Third, the CDS-based systemic risk 
measures—such as the MES, absorption ratio, and networks aforementioned—
take into account the interdependencies among insurers. On the contrary, it is 
difficult to quantify the co-movement of insurers’ default risk with accounting 
data. As negative shocks transmit more quickly and broadly when insurers’ assets 
are tightly coupled, co-movement of insurers’ default risk is an important 
dimension in the measure of systemic risk and can be better captured by CDS data. 
Fourth, due to the existence of different accounting treatments and interpretations 
of insurance business terms in various jurisdictions, the identification 
methodology based on accounting data may produce inconsistent results. This is a 
major challenge the IAIS admitted during one of its presentations (Maroney, 
2013). On the other hand, CDS spread data is market-consistent and provides a 
more coherent signal for insurers in different jurisdictions. 

When compared to other systemic risk measures documented in literature, 
CDS-based systemic risk measures also have several advantages in the context of 
G-SII identification. For example, Kreis and Leisen (2017) construct a structural 
model based on Merton (1974) in a balance sheet framework and calculate the 
systemic risk of banks using a measure of default called conditional expected 
default frequency. Such a structural model involves the calculation of asset 
correlation. However, as previously mentioned, the regulators usually have to wait 
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for several months before getting the audited financial statements to calculate the 
asset correlation and hence, the structural model based on balance sheet 
framework suffers from the time-lag problem. There are also other market-
consistent systemic risk measures documented in literature that are free of the 
time-lag problem, such as Acharya et al. (2017)’s MES and Adrian and 
Brunnermeier (2016)’s ΔCoVAR, which are based on co-movement of stock 
returns. However, regulators and policyholders are more concerned with insurers’ 
ability to fulfill their obligations instead of their stock performance. As CDS can 
be viewed as put options on insurers’ debts and CDS spreads, when compared to 
stock returns, they can better capture insurers’ ability to fulfill their obligations. 
We consider that CDS-based systemic risk measures are better than other market-
consistent systemic risk measures in the context of G-SII identification. 

Despite the advantages of using CDS data to measure systemic risk of 
insurers, the IAIS’ proposed G-SII identification methodology only focuses on 
insurers’ accounting data. This motivates us to supplement the G-SII identification 
methodology with the CDS-based systemic risk measures. Specifically, we follow 
Kritzman et al. (2011), Puliga et al. (2014) and Acharya et al. (2017) to construct 
CDS-based systemic risk measures, which are the absorption ratio, networks of 
CDS spreads and MESCDS, respectively.  

Our sample consists of 42 life insurers, non-life insurers and reinsurers from 
11 countries. The sample period is from the beginning of 2011 to the year-end of 
2015, as the FSB’s first designation event in July 2013 was based on the 
assessment results of 2011 data. The systemic risk of insurers in our sample are 
then compared with the FSB’s G-SII designation results. By graphical 
representation, one-tailed paired t-test, and multivariate regression that controls for 
macroeconomic variables, country-specific factors, and time-varying variables, we 
find that the systemic risk of G-SIIs identified by the FSB is, on average, higher 
than that of other insurers.  

The difference is statistically and economically significant, suggesting that the 
regulators’ G-SII identification framework is, in general, sound and effective. 
However, further analysis based on the rankings of CDS-based systemic risk 
measures reveals that such identification framework still has room for 
improvement. The CDS-based systemic risk measures suggest that Hannover Rück 
SE, Münchener Rückversicherungs-Gesellschaft Aktiengesellschaft and Swiss 
Reinsurance Company Ltd., which have been excluded from the IAIS’ 
identification methodology due to their focus on reinsurance business, have 
systemic risk higher than that of some insurers designated by the FSB as G-SIIs.1 
This finding raises the alarm for the IAIS to speed up the G-SII identification 
methodology for reinsurers.  

The regulators also face substantial litigation risk from those insurers 
previously designated as G-SIIs but have less systemic risk than the three 
reinsurers aforementioned. The recent court case of MetLife is a good example. 

                                                 
1. A chart comparing the approaches used by the FSB and the FSOC can be found in the 

appendix. 
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Based on the CDS-based measures, we find that the systemic risk of MetLife was 
below the median of our sample of insurers in 2015, which is a striking finding 
that cannot be neglected in regulators’ G-SII assessment exercise. We believe that 
the regulators can better substantiate their G-SII assessments in courts if the CDS-
based systemic risk measures are incorporated into the identification methodology. 
We also examine whether the FSB’s change of G-SII list in November 2015 was 
consistent with the results suggested by the CDS-based systemic risk measures. 
We find that the removal of Assicurazioni Generali SpA from the G-SII list is 
against our observation that this insurer has the highest systemic risk among our 
sample of insurers in 2015. Our analysis indicates the need for the FSB to increase 
transparency regarding its designation decisions so that any discrepancies on the 
designations can be openly discussed. 

We complement the literature on systemic risk and insurance regulation by 
examining the FSB’s G-SII designations with the CDS-based systemic risk 
measures. To the best of our knowledge, we are the first to identify inconsistencies 
between the G-SII designations and the CDS-based systemic risk measures, and to 
recommend several areas for improvement of the G-SII identification framework 
based on these inconsistencies. To be specific, our analysis raises the need for the 
regulators to speed up the development of G-SII identification methodology for 
reinsurers and increase transparency for the G-SII designations. In response to the 
litigation risk faced by the regulators, we recommend the regulators to supplement 
their identification methodologies with the CDS-based systemic risk measures. 
Our study sheds light on the discussion of how the G-SII identification framework 
can be improved by analyzing insurers’ CDS data. 

We organize the remainder of this paper as follows. Section 2 provides an 
overview of the G-SII identification methodology that the IAIS proposed. Section 
3 presents the data and discusses the construction of CDS-based systemic risk 
measures. Section 4 discusses how the CDS-based systemic risk measures 
supplement the IAIS’ G-SII identification methodology. Section 5 discusses the 
limitation of using CDS data to identify G-SIIs. Section 6 states the concluding 
remarks. 
 
 

2. Overview of the G-SII Identification 
Methodology that the IAIS Proposed  
 

In July 2013, the IAIS published the initial identification methodology for G-
SIIs (IAIS, 2013), which was further updated in June 2016 (IAIS, 2016). The 
identification methodology is built upon the IAIS’ earlier study (IAIS, 2011), 
which concludes that insurers engaging in nontraditional and non-insurance 
(NTNI) activities are more vulnerable to market fluctuations and generate more 
systemic risk than insurers engaging in traditional insurance business. The updated 
identification methodology is based on five phases. 
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prospective G-SIIs, unless the IAIS has analytically supported grounds to include 
the relevant insurers for further analysis. 
 
Phase III – Discovery Phase 

 
The IAIS and the relevant authorities request additional quantitative and 

qualitative information from the prospective G-SIIs for further analyses. 
Information collected by the IAIS in this phase includes data on large exposures, 
intra-group commitments, derivatives trading, interconnections with other 
financial counterparties, trading securities, debt and debt-like liabilities with 
provisions that can accelerate payment, minimum guarantee on variable products, 
liquidity of asset and liability portfolios, and reinsurance arrangements. Phase III 
is designed to complement Phase II, and insurers are advanced to Phase IV if the 
IAIS determines that their failure would cause substantial disruption to the 
economic activity and financial system.  
 
Phase IV – Exchange with Prospective G-SIIs 

 
The IAIS informs the prospective G-SIIs of the IAIS’ assessment results in 

Phases I, Phase II and Phase III. Such information is only disclosed to the relevant 
prospective G-SIIs, and the IAIS does not share insurer-specific information with 
the public. The prospective G-SIIs have an opportunity to present information 
relevant to their assessment to the regulators before the final designation. 

 
Phase V – IAIS Recommendation to the FSB 

 
After completing Phase I through Phase IV, the IAIS recommends a list of 

designated G-SIIs to the FSB. Subsequently, the FSB has discretion to accept the 
IAIS’ recommendation and to disclose the list of G-SIIs to the public. 

 
 

3. Data and Systemic Risk Measures  
 

To construct the sample of our study, we select all the insurers that are 
constituents of the World Datastream Insurance Index, which is developed by 
Thomson Reuters and consists of 250 insurers around the globe. Next, all insurers 
with CDS spread data unavailable for download from the S&P Capital IQ or 
Bloomberg database during the sample period of 2011–2015 are omitted. We 
choose the beginning of our sample period to be 2011 because the first designation 
the FSB made was based on the IAIS’ assessment of 2011 data.  

 
 
 

9



 

 

 

To con
Datastr
around
downlo
insurer
are ext
of each
the Fin
 

* Base
G-SII l

nstruct the sample
ream Insurance In

d the globe. Next
oad from the S&P
rs from 11 countri
tracted from the S&
h insurer is based 
nancial Stability Bo

ed on the financia
list and replaced A

List of I

e of our study, w
ndex, which is de
t, all insurers wit
P Capital IQ or B
es as listed in Tab
&P Capital IQ dat
on the categoriza

oard (FSB) as glob

al data as of year-
Assicurazioni Gene

Jou

© 2018 Nation

Table 2a: 
Insurers in the

we select all the in
eveloped by Thom
th credit default 
Bloomberg databa
bles 2a and 2b. Th
tabase and the Wo

ation of the S&P C
bal systemically im

-end 2014, the Fin
erali SpA with Aeg

 
 
 
 
 

urnal of Insu

nal Association of 

e Sample 

nsurers that are c
mson Reuters and

swap (CDS) spr
ase are omitted. W
he names of the in
orldscope database
Capital IQ databas
mportant insurers (

nancial Stability B
gon NV. 

rance Regul

Insurance Commi

constituents of the
d consists of 250 
read data unavaila
We are then left 
nsurers and their c
e, respectively. Th
se. Insurers design
(G-SIIs) are highli

Board (FSB) upda

lation 

ssioners  

 
e World 
insurers 
able for 
with 42 
ountries 

he sector 
nated by 
ighted.  

ated the  

10



CDS Spr
 

© 2018 Natio

 

 

 
We ar

countries a
Internation
MetLife, P
the FSB in
financial d
from the li
the same d
2b, and the
 
3.1 MES
 

We fo
which can 
the tail of t
can be exp
  
                 
 
where ME
return of 
sample’s C
sample’s C

               
2. Ping

G-SII. Howe
S&P Capital
2016 (Mak, 
in our sampl

reads, System

onal Association o

re then left with
after the above 
nal Group (AI
Prudential Finan
n July 2013.2 
data as of yea
st of G-SIIs in 

day. The names
e corresponding

SCDS Calcula

ollow Acharya 
be interpreted

the whole port
pressed as: 

                       

ESCDS
i is the M

insurer i’s CD
CDS spreads, a
CDS spreads w

                   
g An Insurance (
ever, the CDS dat
l IQ database. Th
2016). Hence, w

le. 

mic Risk and

f Insurance Comm

Ta
List of Insure

h 42 life insure
procedures. A

IG), Assicuraz
ncial Inc. and P
Subsequent to

ar-end 2014, A
November 20

s of insurers in
g descriptive st

ted from CD

et al. (2017) to
d as the expect
tfolio’s CDS sp

  MESCDS
i = E

ES calculated 
DS spreads, R
and VaRα is the
ith confidence 

               
(Group) Compan
ta for this insurer

his is because Chi
e do not include 

d G-SIIs Desi

missioners  

able 2b: 
ers in the Sam

ers, non-life in
Among these in
zioni Generali 
Prudential plc 
o the IAIS’ re
Assicurazioni G
15. Aegon N.V
n our sample c
tatistics are rep

DS Spreads 

o construct the 
ted increase of
pread distributi

E [ Ri | Rp > VaR

by CDS sprea
Rp is the avera
e value-at-risk o

level 1-α%.  

ny of China Ltd 
r is not available f
ina did not open u
Ping An Insuranc

ignations 

mple 

nsurers and rein
nsurers, Allianz

SpA, Aviva 
were designate
eview exercise
Generali SpA.

V. was designa
an be found in
ported in Table

MES using CD
f an insurer’s 
ion. Mathemat

Rα]                  

ads of insurer 
age log-return
of the log-retu

was designated 
for download fro
up its CDS marke
ce (Group) Comp

nsurers from 1
z SE, American
plc, AXA SA
ed as G-SIIs by
e based on th
. was removed

ated as G-SII on
n Tables 2a and
es 3a and 3b. 

DS spread data
CDS spread in

tically, MESCD

                   (1

i, Ri is the log
n of the whol
urn of the whol

by the FSB as 
om Bloomberg an
et until Septembe
pany of China Lt

 

1 
n 

A, 
y 

he 
d 
n 
d 

a, 
n 

DS 

) 

g-
le 
le 

a  
nd 
er 
td 

11



 

 

Tables 
constru
Index. 
S&P C
countri

 
In

with 
calcul
evolu
replac
financ
year o
sampl
 

3.2 I
 

F
study
taken
as a “

3a and 3b presen
ucted by first sele
Next, all insurers 

Capital IQ or Bloo
ies. All the variabl

n our study, w
α to be 95. A 
lating the ME

ution of MESC

ced Assicurazi
cial data as of 
of 2015, and A
le period excep

Insurers’ Ne

Following Pulig
y is based on th
n as a proxy of
“node,” and all 

Su

nt the summary sta
cting all the insur
with credit defaul

omberg database ar
les are defined in T

we calculate th
higher value o

SCDS for the 4
CDS for G-SIIs
oni Generali S
year-end 2014

Assicurazioni G
pt for the year 

etworks Calc

ga et al. (2014
he networks co
f interdependen
nodes are conn

Jou

© 2018 Nation

Table 3a: 
ummary Statis

 

atistics for the var
rers that are const
lt swap (CDS) spre
are omitted. The fi
Table 7. 

he MESCDS on 
of MESCDS rep

42 insurers from
s and non-G-S
SpA as G-SII b
4, Aegon N.V. 
Generali SpA is

2015. 

 
culated from 

4), the second 
onstructed by 
ncies among in
nected with ea

urnal of Insu

nal Association of 

stics 

riables used in ou
tituents of the Wo
ead data unavailab
inal dataset consis

a quarterly ba
presents more 
m 2011 to 201

SIIs in Figure 
ased on the IA
is only consid

s considered as

 CDS Spread

systemic risk m
CDS spreads. 

nsurers. Each i
ach other.  

rance Regul

Insurance Commi

ur analysis. The sa
orld Datastream In
ble for download f
sts of 42 insurers f

asis for each i
systemic risk.

15, we plot th
1. As Aegon

AIS’ assessmen
ered as G-SII f
s G-SII for the 

ds 

measure used 
These networ

insurer is cons

lation 

ssioners  

 
ample is 
nsurance 
from the 
from 11 

insurer 
. After 
e time 

n N.V. 
nt of its 
for the 
whole 

in this 
rks are 
sidered 

12



CDS Spr
 

© 2018 Natio

 

 
To me

denoted as
steps: 
 
(a) Measu

 

                 

 
where X

(b) As the
into th
 

                 

 
(c) The im
 
                 

reads, System

onal Association o

easure the we
s wij) and the im

ure the Pearson

                       

Xi(t) is the log-

e value of ρij i
he interval (0,1

                       

mpact of node i

                       

mic Risk and

f Insurance Comm

Ta
Summa

eight of the lin
mpact of node 

n correlation ρij

      ij 	 i

-return of insur

n equation (2)
) and measure 

            	 ij

i on other node

    	 	

d G-SIIs Desi

missioners  

able 3b: 
ary Statistics 

nk between n
i on other nod

j between node

i j j

i j
 

rer i’s CDS spr
 

) ranges in the
the weight of t

1 	 ij    

es is measured 

	 	 ∑

ignations 

node i and j (
des, we perform

es i and j 

                       

read at time t. 

 interval (-1, 1
the link wij as f

                       

by the equatio

ij j             

such weight i
m the following

                   (2)

1), we remap i
follows: 

                   (3

on below: 

                   (4

 

is 
g 

) 

it 

) 

4) 

13



 

 
where
(2014
becau
be aff
 
(d) F

s
b

 

 									

 
W

accor
repres
G-SII
 
3.3 A
 

F
constr
insure

Time Ev

e vj is a meas
4), we take vj a
use market capi
fected by many

Finally, the sy
standardized by
below: 

																										

We calculate th
rding to the m
sents more sys
Is and non-G-S

Absorption R

For the third s
ruct the absorp
ers’ CDS spr

volution of Sy

sure of the eco
as a constant 1
italization vari
y factors not re

ystemic risk of
y the economi

	 	

he systemic ri
method descri
stemic risk. The
SIIs from 2011 

Ratio Calcul

systemic risk 
ption ratio, wh
read returns t

Jou

© 2018 Nation

Figure 1:  
ystemic Risk C

 

onomic size o
1 instead of the
ies a lot, and ch
elated to system

f node i is m
ic size of insu

	 	 	

sk measure of
ibed above. A
e time evolutio
 to 2015 can be

ated from C

measure, we 
hich is the perc
that can be 

urnal of Insu

nal Association of 

Calculated by 

of node j. Foll
e market capit
hanges in mark

mic risk.  

measured by th
urers, as descri

	
∑ ij j

∑ j
       

f each insurer 
A higher valu
on of the system
e found in Figu

DS Spreads 

follow Kritzm
centage of tota
explained by 

rance Regul

Insurance Commi

MESCDS 

lowing Puliga 
talization of in
ket capitalizatio

he impact of n
ibed by the eq

                       

on a quarterly
ue of risk m
mic risk measu
ure 2. 

 

man et al. (20
al variance of 

the first pri

lation 

ssioners  

 

et al. 
surer j 
on can 

node i 
quation 

     (5) 

y basis 
measure 

ure for 

11) to 
the 42 
incipal 

14



CDS Spr
 

© 2018 Natio

component
ratio captu
When the 4
high), they
quickly an
low). Math

 

                 

 
σp

2 = the 
insur

 
σi

2 = the va
 

 

 
After 

absorption 
each insur
component
multiplied 
component

reads, System

onal Association o

t, as a measure
ures the extent 
42 insurers’ CD
y are more fra
d broadly than

hematically, ab

                      

variance of t
rers’ CDS spre

ariance of insur

Time Ev
N

calculating th
ratio is then 

rer, which is 
t. The system
by the adjuste

t.  

mic Risk and

f Insurance Comm

e for systemic 
to which the C
DS spreads are
agile in the se

n when they are
bsorption ratio 

	

the first princ
ad returns 

rer i’s CDS spr

Fig
volution of Sys
Networks of Pe

he absorption 
decomposed b
represented b

mic risk of e
ed eigenvalue 

d G-SIIs Desi

missioners  

risk of the wh
CDS spreads o
e tightly couple
ense that nega
e loosely linke
can be express

p

∑ i

cipal compone

read returns 

gure 2: 
stemic Risk C
earson Correl

ratio for the p
based on the s
by the eigenv
each insurer 
of the relevant

ignations 

hole portfolio. 
f the 42 insure
ed (i.e., the abs
ative shocks p
ed (i.e., the abs
sed as: 

                       

ent constructed

Calculated by  
lation 

portfolio of 4
systemic risk 
vector of the 
equals the ab
t insurer in the

The absorption
ers are coupled
sorption ratio i
propagate mor
sorption ratio i

                   (6

d from the 42

42 insurers, th
contribution o
first principa

bsorption ratio
e first principa

n 
d. 
is 
re 
is 

) 

2 

 

he 
of 
al 
o 
al 

15



 

M
 
         
 
         

 
ai

adjust

 
ai = ei
 

W
accor
repres
measu

4. D
CD
 

In
G-SII

Mathematically

           Systemi

                       

ted = adjusted e

igenvalue of in

We calculate th
rding to the me
sents more sy
ure for G-SIIs 

Time Evolut

Discussi
DS-Based

n this section
I identification

y, the systemic 

ic risk of insur

                      a

igenvalue of in

nsurer i in the f

he systemic ri
ethod described
stemic risk. W
and non-G-SII

tion of System

on on G
d System

, we discuss h
n methodology

Jou

© 2018 Nation

risk of insurer

rer i = absorpti

ai
adjusted = i

∑

nsurer i in the f

first principal c

sk measure of
d above. A hig

We plot the tim
Is from 2011 to

 
Figure 3: 

mic Risk Calcu
 

 

G-SII Des
mic Risk 

how insurers’ 
y, which is m

urnal of Insu

nal Association of 

r i can be expre

ion ratio * ai
adj

j
																								

first principal c

component 

f each insurer 
gher value of sy
me evolution o
o 2015 in Figur

ulated by Abso

signation
 Measur

CDS data su
mainly based o

rance Regul

Insurance Commi

essed as: 

djusted         

																										

component 

on a quarterly
ystemic risk m
of the systemi
re 3. 

orption Ratio 

n and 
res 

upplement the 
on accounting

lation 

ssioners  

     (7) 

				 (8) 

y basis 
measure 

ic risk 

 

IAIS’  
g data. 

16



CDS Spreads, Systemic Risk and G-SIIs Designations 
 

© 2018 National Association of Insurance Commissioners  

Specifically, we aim to identify any discrepancies for the list of G-SIIs disclosed 
by the FSB and the list of G-SIIs identified by CDS-based systemic risk measures. 
 
4.1 Is the Systemic Risk of G-SIIs Identified by the FSB on Average 
Higher Than That of Non-G-SIIs?  
 

To assess whether the IAIS proposed methodology accurately identifies 
systemically important insurers, we first examine whether the systemic risk of 
insurers designated by the FSB as G-SIIs is on average higher than that of other 
insurers. In fact, Figure 1, Figure 2 and Figure 3 offer an insight into the issue. No 
matter if we measure systemic risk by MESCDS, networks of CDS spreads or 
absorption ratio, all the figures indicate that the risk measures for G-SIIs and non-
G-SIIs co-moves together, suggesting that the systemic risk of these insurers is 
affected by some time-varying factors. More importantly, the systemic risk of  
G-SIIs is higher than that of non-G-SIIs for most of the time. This observation 
motivates us to further examine if the difference in systemic risk of G-SIIs and 
non-G-SIIs is statistically significant. 

We conduct the one-tailed paired t-test to investigate whether the systemic 
risk of G-SIIs is on average higher than that of non-G-SIIs. The results are 
documented in Panel A of Table 4a. The t-test results indicate that when systemic 
risk is measured by MESCDS, networks of CDS spreads and absorption ratio, the 
systemic risk of G-SIIs is higher than that of non-G-SIIs by 31%, 13% and 35%, 
respectively. Their corresponding t-statistics are 5.36, 23.91 and 4.17, 
respectively, which are highly statistically significant. 

To control for the possibility that the one-tailed paired t test results are biased 
by other omitted or unobservable factors, we collect macroeconomic variables 
from the relevant national authorities—World Development Indicators (WDI) of 
World DataBank, the BIS database and the S&P Capital IQ database—and 
conduct the following multivariate regression to study whether the systemic risk of 
designated G-SIIs is higher than that of non-G-SIIs. The empirical model is 
described below. 
 

Systemic riskit = β0 + β1 GSIIit + β2 GDP Growthct + β3 Inflationct +  
β4 Interest Ratect + β5 ΔExchange Ratect + β6 Credit-to-GDP Gapct +  
β7 Credit Spreadsct + β8 Market Volatilityct + fc + st + eit             (9) 
 

where i denotes an insurer; c denotes the country insurer i is based in; t denotes a 
quarter; Systemic riskit is the systemic risk measured by MESCDS, networks of CDS 
spreads or absorption ratio; GSIIi is a dummy variable that equals 1 if insurer i is 
designated by the FSB as G-SII; and eit is the error term. We use GDP Growthct 
and Inflationct as control variables because a previous study indicates that high 
inflation rates and falling GDP increase the risk of financial institutions (Baselga-
Pascual et al., 2015). Following Mendonca and Silva (2017), we add Interest 
Ratect and ΔExchange Ratect as control variables as the empirical results in their 
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some of the designated G-SIIs, such as Prudential Financial Inc. and Prudential 
plc. Ironically, the former three reinsurers are excluded from the FSB’s list of G-
SIIs, while the latter two insurers are included in the list. Because of the different 
nature of insurance business between direct insurers and reinsurers, the FSB 
decided to postpone the decision to identify reinsurers as G-SIIs, pending further 
development of identification methodology specifically designed for reinsurers 
(FSB, 2015).  

Our results indicate that reinsurers do have significant amount of systemic risk 
that is even higher than some G-SIIs designated by the FSB. The IAIS should 
speed up the development of identification methodology for reinsurers to prevent 
reinsurers from falling out of the G-SII supervision and becoming the source of the 
next financial crisis. This argument is consistent with Acharya et al. (2009) in the 
sense that the reinsurance market increases the interconnectedness of insurers and 
amplifies the systemic risk in the overall system, and Hufeld et al. (2016) in the 
sense that the largest global reinsurers can create systemic risk by engaging in 
NTNI activities.  

Without disclosure of detailed explanation for including Prudential Financial 
Inc. and Prudential plc in the G-SII list, the regulators also face the litigation risk 
from these insurers as the systemic risk measures constructed by CDS data 
indicate that, for most of the time in the sample period, they are not among the top 
eight insurers generating the most systemic risk. The court ruling in March 2016 
overturning the FSOC’s systemic importance designation of MetLife Inc. may 
encourage other G-SIIs to challenge their G-SII designations in court. The 
exclusion of Hartford Financial Services Group Inc. and Zurich Insurance 
Company Ltd., which generate significant amount of systemic risk during most of 
the time in the sample period, from the G-SII list also puts the regulator in a 
difficult position to justify their G-SII designation in court. The IAIS’ 
identification strategy may be subject to challenge due to its heavy reliance on 
accounting data and limited usage of market data. Given the advantages of using 
CDS data over accounting data to measure systemic risk,4 we advise the IAIS to 
incorporate the CDS-based systemic risk measures into its identification 
methodology so that it can substantiate the G-SII designation in court.   
 
4.3 Was the FSB’s Change of G-SII List in November 2015 
Appropriate? 
 

Since its first designation in July 2013, the FSB has not changed its G-SII list 
for several rounds of annual review except for the designation in November 2015, 
which was based on the financial data as of year-end 2014. For that designation, 
Assicurazioni Generali SpA was replaced by Aegon N.V. as one of the G-SIIs. 
This was subsequent to Assicurazioni Generali SpA’s sale of its private banking 

                                                 
4. A detailed discussion about the advantages of using CDS data over accounting data to 

measure systemic risk can be found in Section 1. 
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unit BSI, and the FSB opined that the removal of Assicurazioni Generali SpA 
from and the addition of Aegon N.V. to the G-SII list reflected the changes in the 
level and type of activities undertaken by these two insurers (Riemsdijk, 2015). 

However, we observe from Tables 5a and 5b and Tables 6a and 6b that the 
systemic risk of Assicurazioni Generali SpA remains huge throughout the sample 
period. As the FSB removed Assicurazioni Generali SpA from the G-SII list in 
November 2015, we would have expected that the systemic risk of this insurer 
decreased substantially and remained at a low level in 2015. Surprisingly, as noted 
from Tables 5a and 5b and Tables 6a and 6b, Assicurazioni Generali SpA ranks 
the second and first, respectively, among our whole sample of insurers in 2015. 
Although the structural transformation taken by Assicurazioni Generali SpA seems 
to successfully convince the FSB to remove it from the G-SII list, the market 
suggests otherwise. Based on the systemic risk measures constructed from CDS 
data, we do not find any evidence supporting the FSB’s decision. 

The addition of Aegon N.V. to the G-SII list is consistent with the systemic 
risk measures reported in Tables 5a and 5b and Tables 6a and 6b, as we observe 
that there is an increasing trend for the systemic risk of Aegon N.V. in recent 
years. The ranking of Aegon N.V. increases from 18 in 2011 to 5 in 2015 (Tables 
5a and 5b), and from 17 in 2011 to 3 in 2015 (Tables 6a and 6b). We find that the 
FSB made a timely decision to add Aegon N.V. to the G-SII list.  

As the FSB did not disclose the concrete reasons for removing Assicurazioni 
Generali SpA from the G-SII list, we have no basis to examine whether the FSB’s 
rationales are valid. Nevertheless, given the inconsistency between the FSB’s 
removal decision and the systemic risk measures constructed by the CDS data, we 
urge the FSB to increase transparency regarding its designation decisions so that 
any inconsistencies on the designations can be openly discussed. 
 
4.4 Should MetLife be Designated as a G-SII? 
 

Although the recent court case overturned the FSOC’s decision to designate 
MetLife as systemically important, the judge only opined that the regulator 
departed from its guidance during the G-SII assessment process and refused to 
consider the cost borne by MetLife for being designated as systemically 
important (MetLife, 2016), leaving open the controversial question of whether 
MetLife is systemically important. We offer some insight into the question in 
this sub-section. 

While we acknowledge that the regulators need to consider various factors for 
designating insurers as G-SIIs, the CDS-based systemic risk measure can be a 
good reference to begin with. As noted from Tables 5a and 5b and Tables 6a and 
6b, MetLife had the highest systemic risk among all insurers in our sample in 
2011, no matter whether we control for macroeconomic factors and time-varying 
variables. This is consistent with the FSB’s assessment, and it is not surprising to 
find MetLife on the G-SII list when the FSB first announced the designation 
result. However, as time goes by, the systemic risk of MetLife decreased 
gradually. By the end of 2015, the systemic risk of MetLife ranked 21st (before 
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controlling for macroeconomic factors and time-varying variables) and 24th (after 
controlling for macroeconomic factors and time-varying variables) among all 
insurers in our sample in 2015. In other words, more than half of the insurers in 
our sample generated more systemic risk than MetLife did in 2015.  

The findings naturally trigger an avoidable question of whether the regulator 
should continue to keep MetLife on the G-SII list. As the FSB did not disclose the 
concrete reasons for keeping MetLife on the G-SII list in the latest assessment, we 
cannot comment on whether the FSB’s decision is appropriate and up-to-date. 
However, we urge the FSB and IAIS to take into consideration the declining trend 
of MetLife’s CDS-based systemic risk measures in the upcoming assessment, as 
the regulators are unlikely to justify themselves for neglecting the fact that the 
value of MetLife’s CDS-based systemic risk measures was below the median of 
our whole sample in 2015. 

 
 

5. Limitations of the CDS-Based Systemic 
Risk Measures 
 

Although the CDS data has several advantages over accounting data regarding 
the measurement of systemic risk, the availability of CDS data is limited to large 
insurers only. For the 250 constituents of the World Datastream Insurance Index, 
only 42 have CDS spread data available for download from the S&P Capital IQ 
and Bloomberg database. It is possible that some of the insurers without CDS 
spread data are systemically important. In addition, the limited availability of CDS 
data poses practical difficulties to extend the G-SII assessment to small and 
medium-sized insurers. As it is an over-generalization that small and medium-
sized insurers would not be systemically important, it is currently not feasible to 
solely rely on the CDS-based systemic risk measures to identify all systemically 
important insurers. Nevertheless, the G-SIIs identified by the FSB are giant 
financial conglomerates. Eight out of nine of them, with the exception of Ping An 
Insurance (Group) Company of China Ltd., have CDS data available for analysis. 
In other words, CDS data for the majority of potential G-SIIs are available for 
assessment. As the CDS market continues to develop, we believe that CDS data 
for more insurers will be available for examination when the market matures in the 
near future.  

Another potential criticism of CDS-based systemic risk measures is that they 
reflect insurers’ systemic risk perceived by market participants, who only possess 
public information. As some private information, which can be accessed by 
regulators only, is also relevant in analyzing insurers’ systemic importance, we do 
not recommend the IAIS replace its identification methodology with CDS-based 
systemic risk measures. Instead, we propose that CDS-based systemic risk 
measures can serve as timely indicators of systemic risk and be used to supplement 
the IAIS’ identification framework. 
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Bierth et al., 2015). The heavy reliance on historical accounting data also poses 
difficulties for the regulators to identify G-SIIs based on their potential systemic 
risk (see Kanagaretnam et al., 2016). From the industry practitioners’ perspective, 
there is no consensus as to which insurers should be designated as G-SIIs. The 
ruling of the MetLife court case opens the door for other G-SIIs to challenge their 
G-SII designations. The announcement made by the U.S. President Donald Trump 
stressing the need to improve the designation process (Chiglinsky and Harris, 
2017) further undermines the credibility of the designation methodology proposed 
by the regulators. Against this backdrop, we examine how the systemic risk 
measures constructed from insurers’ CDS data can improve the G-SII 
identification methodology proposed by the IAIS.  

Using insurers’ CDS data to construct three different systemic risk measures, 
we find that G-SIIs designated by the FSB, on average, have higher systemic risk 
than other insurers, suggesting that the G-SII identification methodology is, in 
general, sound and effective. However, a closer investigation reveals that there is 
room for improvement in the identification methodology. The IAIS should speed 
up the development of methodologies to identify and regulate systemically 
important reinsurers, as three reinsurers in our sample have systemic risk higher 
than some G-SIIs designated by the FSB. The systemic risk measures indicate that 
the IAIS should not remove Assicurazioni Generali SpA, which generated the 
most systemic risk in 2015, from the G-SII list. Keeping MetLife Inc. on the G-SII 
list is not supported by CDS-based systemic risk measures as well. The IAIS 
should increase transparency in the designation process so that any discrepancies 
between the designation results and various kinds of systemic risk measures can be 
openly discussed.    

We shed light on the literature on systemic risk and insurance regulation by 
demonstrating how insurers’ CDS data can supplement the IAIS’ G-SII 
identification methodology. From a public policy standpoint, our findings have 
important implications for the identification of G-SIIs. Our results show that the 
identification methodology that the IAIS proposed is, in general, sound and 
effective, but can be further supplemented by the CDS-based systemic risk 
measures. While facing substantial litigation risk from the designated G-SIIs after 
the MetLife court case, the regulators can better substantiate their designation 
decisions in court by incorporating the CDS-based systemic risk measures into 
their G-SII identification framework.  

Our study can lead to further studies and discussions about the applicability of 
CDS data on the G-SII identification methodology. Future studies can focus on 
studying how the CDS-based systemic risk measures introduced in this paper and 
other systemic risk measures documented in literature can be validated in the 
context of G-SII identification. Simulation models can be developed to study how 
G-SIIs identified by different systemic risk measures experience simulated 
financial distress, and the ripple effects of their distress can be assessed as they 
extend to other insurers and financial institutions. In addition, given the limited 
availability of insurers’ CDS spread data, future empirical studies can analyze the 
factors and conditions that affect CDS spreads. These factors and conditions can 

28



CDS Spreads, Systemic Risk and G-SIIs Designations 
 

© 2018 National Association of Insurance Commissioners  

be used as proxies for CDS spreads, and, hopefully, the analysis using CDS-based 
systemic risk measures can be extended to insurers without CDS spread data. 
Finally, given the broad array of tools used by regulators to assess the risks of 
insurers, future studies can focus on how CDS-based systemic risk measures can 
be used in conjunction with other tools to optimize the G-SII identification 
framework.5   

                                                 
5. We would like to thank the anonymous reviewer for suggesting these topics for further 

researches. 
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