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Key findings 
Welcome to the 12th semi-annual publication of Willis Re’s Reinsurance market report which tracks 
the capital and profitability of the global reinsurance industry. 

The most visible features of global reinsurers’ 2020 HY operating performance and capitalisation have 
been the gradual emergence of COVID-19 losses and tremendous volatility in investment markets.  
Less visible, but as important, is the sector’s continuing low level of underlying profitability. 

Taking the first six months of the year as a whole, the impact on reinsurers’ capital has been fairly 
modest – we calculate that global reinsurance dedicated capital fell 3% in the first half of 2020 to 
USD 587B.  This masks, however, a significantly contrasting picture between the first and second 
quarter.  In late-March, with investment markets tumbling, we had roughly calculated a 30% hit to the 
global reinsurance capital position(1).  The strong recovery of investment markets in Q2, however, 
largely restored that deficit.  Moreover, the industry’s capital base is still 12% higher than at the end of 
2018 (on a restated basis).(2)  This suggests, based on current investment market levels, that COVID-
19 is not a capital event for the industry. 

Focusing on the INDEX(3) companies, which contribute the largest component of the industry’s capital: 

■ Capital in aggregate also declined by 3%. 

■ Each of the individual moving parts was also quite insignificant, with net income being a 
negligible positive and unrealised investment losses being a small negative (although this 
latter item would have seen a big swing quarter to quarter). 

■ While the industry’s capital raising has attracted much attention, in the first half these 
companies actually returned to shareholders three times more than they raised. 

Drilling further into profitability, for the SUBSET of companies within the INDEX that provide the 
relevant disclosure: 

■ The SUBSET’s average combined ratio worsened from 94.9% in 2019 HY to 104.1%.  This is 
principally due to COVID losses, which added on average 11% to combined ratios.  A lesser 
benefit from reserve releases was also a factor, continuing a trend we have seen since 2016. 

■ Replacing COVID and other nat cat losses with a normalised loss level, and stripping out prior 
year reserve movements, we estimate the underlying combined ratio at 98.6%.  This is better 
than 2019 HY’s 100.5%.  The improvement is attributed in our view to industry price 
increases, which began to gain traction last year, and to the drop in claims frequency seen in 
2020 HY. 

■ Combined ratios also benefitted from a drop in the expense ratio:  32.0% in 2019 HY to 
30.7%. 

■ While underlying underwriting performance improved, it did not improve enough to boost 
ROEs.  While the reported ROE for the SUBSET companies fell to negative 0.7%, the 
underlying ROE also fell, from an already low 4.2% in 2019 HY to 2.7%. 

■ The driver was a drop in investment yield, which more than offset the improved underlying 
combined ratios.  The running investment yield (ie excluding the volatile gains component) fell 
from 2.9% to 2.2%. 

■ Whether you look at the reported -0.7% or underlying 2.7%, the SUBSET’s ROE remains well 
below the industry’s cost of capital of roughly 7-8%. 

                                                      
(1) See our COVID flyer which sets out our rough estimates of how investment markets have impacted the global reinsurance capital base at 
various dates in 2020. 
(2) As elaborated in our HY 2019 report, we re-stated year-end 2018 capital from USD 461B to USD 526B, to allow for a change in methodology 
introduced with our HY 2019 report and to allow for our annual review of constituents. 
(3) INDEX relates to those companies listed within Appendix 2 of this report.  SUBSET is defined as those companies that make the relevant 

disclosure in relation to nat cat losses and prior year reserve releases. Appendix 2 also identifies the SUBSET companies. 
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At a glance(4) 
Capital 

Total industry capital declined modestly in the first half of 2020 

Total reinsurance dedicated capital (USD billions) 

  

 

A modest decline in INDEX capital due to shareholder payouts and investment depreciation 

Capital analysis for the INDEX (USD billions) 

 

 

  

                                                      
(4) The graphs in this section are repeated in the body of the report, with commentary. 
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Underlying RoE for the SUBSET 

Reported ROE impacted by COVID losses, but the underlying ROE was still weak 

RoE analysis for the SUBSET 

 

 

 

The underlying ROE is still not showing signs of recovery, and sits well below the industry’s 
cost of capital 

RoE for the SUBSET  

 

                                                      
(5)WACC (weighted average cost of capital) source is S&P, and 2020 HY is as of Q1 2020.  See footnote 10 on page 12 for more detail. 
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Combined ratio for the SUBSET 

The underlying combined ratio, continues to improve and has fallen below 100% for the first 
time since 2014 

Reported and underlying combined ratio for the SUBSET 

 

 

The reported combined ratio was weighed down by COVID losses; the benefit from reserve 
releases also continues to decline 

Combined ratio detail for the SUBSET 

SUBSET 
2014 
HY 

2015 
HY 

2016 
HY 

2017 
HY 

2018 
HY 

2019 
HY 

2020 
HY 

Reported combined ratio 90.4% 90.4% 93.7% 94.0% 93.3% 94.9% 104.1% 

Remove prior year development 4.5% 5.2% 5.2% 3.6% 3.0% 1.2% 0.7% 

Accident year combined ratio 94.9% 95.6% 98.9% 97.6% 96.3% 96.0% 104.8% 

Strip out nat cat loss -2.5% -1.2% -4.6% -2.3% -1.2% -2.6% -3.3% 

Strip out COVID loss             -11.1% 

Ex-nat cat accident year combined 
ratio 

92.4% 94.4% 94.3% 95.3% 95.1% 93.4% 90.5% 

Add in normalised nat cat loss 6.4% 6.4% 6.4% 6.4% 6.4% 7.1% 8.2% 

Underlying combined ratio  98.8% 100.8% 100.7% 101.7% 101.5% 100.5% 98.6% 
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Expenses for the SUBSET 

Premium growth outstripped expense growth, bringing the expense ratio down 

Weighted average expense ratio for the SUBSET 

 

 

Investment yield for the SUBSET 

The investment yield was under pressure, both the yield from gains and the underlying 
running yield 

Investment yield for the SUBSET(6) 

 

                                                      
(6) Running yield captures items such as bond coupons, equity dividends and interest income. 
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Capital 
Total reinsurance dedicated capital 

Total industry capital declined modestly in the first half of 2020 

Chart 1: Total reinsurance dedicated capital (USD billions) 

 

 

■ Global reinsurance dedicated capital totalled USD 587B as of the end of June 2020.  This is a 
decline of 3% from the end-2019 level. 

■ This year’s drop should be seen in the context of strong growth in 2019 which had been 
fuelled by robust investment markets.  The industry’s capital base is still 12% higher than at 
the end of 2018 (on a restated basis).(7) 

■ As well as capital for the INDEX companies declining, alternative capital declined, also by 3%.  
One driver is that losses and trapped collateral, particularly in sidecars, has not been fully 
replenished.  This follows a slight drop in alternative capital in 2019 as well. 

 

  

                                                      
(7) As elaborated in our HY 2019 report, we re-stated year-end 2018 capital from USD 461B to USD 526B, to allow for a change in methodology 
introduced with our HY 2019 report and to allow for our annual review of constituents. 
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INDEX capital 

A modest decline in INDEX capital due to shareholder payouts and investment depreciation 

Chart 2: Capital analysis for the INDEX (USD billions) 

 

■ Focusing on the INDEX(8) companies, which contribute the largest component of the 
industry’s capital, capital for this group also declined by 3% in the first half. 

■ While the industry’s capital raising has attracted much attention, completed raises by 
companies in our INDEX in the first half measured only USD 3B, or a little less than 1% of the 
opening stock of capital.  This figure excludes a number of start-ups that are in the process of 
raising capital and a USD 0.4B raise by IRB in July. 

■ Capital raising was in fact more than offset by the the amount of money returned to 
shareholders, either through dividends or buy-backs.  Amounting to USD 10B, this figure was 
only fractionally lower than 2019 HY’s USD 11B.  A number of companies in the global 
insurance and reinsurance sectors have chosen to suspend or reduce dividend payments and 
buy-backs – or have been required to do so by their regulator – due to COVID.  In aggregate, 
though, for our INDEX companies, this impact was fairly small. 

■ Net income was a negligible USD 3B.  As elaborated in the ROE section below, net income 
for our SUBSET companies was actually slightly negative. 

■ Unrealised investment appreciation, which had been strongly positive in 2019 was negative 
USD 10B.  This figure would have been much more negative in March, but the subsequent 
rebound in investment markets nearly restored equilibrium. 

 

  

                                                      
(8) INDEX relates to those companies listed within Appendix 2 of this report.  SUBSET is defined as those companies that make the relevant 

disclosure in relation to nat cat losses and prior year reserve releases. Appendix 2 also identifies the SUBSET companies. 
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Except for those who raised capital, capital fell for most reinsurers in the first half 

Chart 3: Movement in capital reported as at FY 2019 for the INDEX constituents(9) 

 

 

■ The 3% average decline in INDEX capital in the first half was fairly evenly spread across the 
constituents, with two-thirds of constituents recording a drop in capital. 

■ Given that equity markets were still down slightly at the end of June, those companies with 
higher equity weightings in their investment portfolios are the ones that saw the greater 
declines in their capital:  General Re, Fairfax and National Indemnity. 

■ IRB recorded a 27% drop in capital in local currency terms, due principally to a COVID-driven 
underwriting loss and investment depreciations.  The 54% drop shown above in USD terms 
was additionally driven by a weakening of the Brazilian Real. 

■ The three INDEX companies who recorded the strongest growth were those who raised 
capital in the first half:  Renaissance Re, Lancashire and, to a lesser extent, RGA. 

  

                                                      
(9) Excludes companies who have not yet reported HY 2020. 
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Return of capital 

The return of capital to shareholders reduced only slightly in the first half 

Chart 4: Return of capital (as percent of opening shareholders’ equity) and payout ratio for the INDEX 

 

 

Most reinsurers maintained payouts near the prior-year level 

Chart 5: Return of capital (as percent of opening shareholders’ equity) for the INDEX constituents 
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■ Capital returned to shareholders through either dividends or buy-backs reduced only 
fractionally in the first half, from USD 11B in 2019 HY to USD 10B. 

■ Despite all the headlines about regulatory forbearance, most reinsurers maintained the ability 
– and exercised that ability – to return capital to shareholders.  This reflects the still strong 
capital position of the industry. 

■ The 2020 HY payout was a very high percent of earnings, of course, given the sector’s 
abnormally low earnings level.  In past years this payout ratio has been in the 60-80% range. 

■ Of our INDEX companies, SCOR was the notable exception, as the French regulator has 
recommended that all French (re)insurers do not pay dividends in 2020. 

■ Additionally, Great West Lifeco and General Re did not repeat the exceptional payouts made 
last year. 

 

In the remainder of the report we focus on our SUBSET constituents. 
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Return on equity 
Reported ROE impacted by COVID losses, but the underlying ROE was still weak 

Chart 6: RoE analysis for the SUBSET 

 

 

■ The average ROE for the SUBSET companies declined from an abnormally high 13.9% in the 
first half of 2019 to negative 0.7%. 

■ We calculate that COVID losses cost 6.1 percentage points on the ROE.  Replacing COVID 
and other nat cat losses with a ‘normal’ cat load, and also removing the benefit of prior year 
development and investment gains, we put the underlying ROE at 2.7%.  While better than 
the reported ROE, it is a deterioration versus last year’s 4.2% measured on the same basis. 

■ This deterioration in underlying ROE came despite an improvement in the average underlying 
combined ratio, as set out below.  Pressure on investment income, seen in lower running 
yields, more than offset the improved underlying underwriting performance. 
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The underlying ROE is still not showing signs of recovery, and sits well below the industry’s 
cost of capital 

Chart 7: RoE for the SUBSET  

 

■ Whether measured on a reported or underlying basis, the SUBSET’s first half reported ROE 
was well below the industry’s weighted average cost of capital (WACC), which S&P puts in 
the 7% range. 

■ The underlying ROE is still not showing signs of recovery either.  While reinsurance pricing is 
firming, leading to an improved underlying combined ratio (as set out below), pressure from 
lower investment income is keeping the ROE subdued. 

 

  

                                                      
(10) WACC (weighted average cost of capital) source is S&P, and 2020 HY is as of Q1 2020. S&P has commented on the increase of WACC in 
Q1 2020 as follows:  “…the cost of capital rose to about 7.7% as a result of higher equity and credit risk premiums, partially mitigated by declining 
risk-free rates. Since first-quarter 2020, the cost of capital has decreased again but remained visibly above the level at year-end 2019. In addition, 
any constraints on alternative capital, which the sector has come to rely on heavily, will also push up the cost of doing business.” 
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A wide range of ROEs for the individual reinsurers 

Chart 8: Reported RoE for the SUBSET constituents(11) 

 

■ The SUBSET’s -0.7% ROE was an average of a wide range. 

■ A number of reinsurers were able to keep their ROE in positive territory, most notably Ren 
Re, with a 17% return.  This was boosted by unrealised appreciation of its fixed income 
investments – excluding that it reported an operating ROE of 8%. 

■ At the other extreme, as noted above, equity-sensitive companies recorded some of the most 
negative ROEs, due in part to the unrealised loss on their equity portfolios. 

 

                                                      
(11) RoEs are based on ‘all-in’ net income. They do not necessarily match the ‘headline’ RoEs reported by the companies as these are 
sometimes struck on an operating net income basis. 
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Underwriting performance 
Premium volumes 

Robust premium growth for many of the reinsurers 

Chart 9: 2019 change in relevant(12) net earned premium (USD basis) for the SUBSET constituents 

 

■ Premium income, on average, grew by a robust 7.6% in the first half for the SUBSET 
companies.  Higher prices will have had an impact, but most companies, in explaining their 
growth, put more emphasis on exposure growth. 

■ The strong growth at Arch and Ren Re was also attributable to acqusitions (Barbican and 
TMR, respectively).  Excluding Barbican, we roughly put Arch’s growth at a still very strong 
25-30%. 

 

  

                                                      
(12) Net earned premiums relate to the reinsurance segment if disclosure is available,or otherwise to the consolidated group. Appendix 1 
explains in more detail. 
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Combined ratio for the SUBSET 

The underlying combined ratio, continues to improve and has fallen below 100% for the first 
time since 2014 

Chart 10: Reported and underlying combined ratio for the SUBSET 

 

 

 

The reported combined ratio was weighed down by COVID losses; the benefit from reserve 
releases also continues to decline 

Chart 11: Combined ratio detail for the SUBSET 

 

SUBSET 
2014 
HY 

2015 
HY 

2016 
HY 

2017 
HY 

2018 
HY 

2019 
HY 

2020 
HY 

Reported combined ratio 90.4% 90.4% 93.7% 94.0% 93.3% 94.9% 104.1% 

Remove prior year development 4.5% 5.2% 5.2% 3.6% 3.0% 1.2% 0.7% 

Accident year combined ratio 94.9% 95.6% 98.9% 97.6% 96.3% 96.0% 104.8% 

Strip out nat cat loss -2.5% -1.2% -4.6% -2.3% -1.2% -2.6% -3.3% 

Strip out COVID loss             -11.1% 

Ex-nat cat accident year combined 
ratio 

92.4% 94.4% 94.3% 95.3% 95.1% 93.4% 90.5% 

Add in normalised nat cat loss 6.4% 6.4% 6.4% 6.4% 6.4% 7.1% 8.2% 

Underlying combined ratio  98.8% 100.8% 100.7% 101.7% 101.5% 100.5% 98.6% 

 

■ The SUBSET’s combined ratio deteriorated markedly in the first half, to 104.1%. 

■ The worsening is mainly attributable to COVID losses, which added 11 percentage points on 
average to the combined ratio. 

90.4%
90.4%

93.7% 94.0% 93.3%

94.9%
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■ Prior year development, ie reserve releases, also provided less of a benefit than in prior 
periods – only a 0.7 percentage point benefit in 2020 HY. 

■ Stripping out PYD and replacing nat cat + COVID losses with a normalised nat cat load(13), we 
put the underlying combined ratio at 98.6%. 

■ This is a marked improvement on 2019 HY’s 100.5%, and continues the improving trend seen 
in half-year figures since 2017.  We attribute this to industry price increases, which began to 
gain traction last year, and to the drop in claims frequency seen in 2020 HY. 

 

Most reinsurers recorded combined ratios greater than 100% in the first half 

Chart 12: Reported combined ratios for the SUBSET constituents 

 

■ Three quarters of the SUBSET companies recorded a combined ratio of over 100% in the first 
half.  Some companies’ combined ratios were particularly high due to high COVID losses 
and/or reserve strengthening. 

■ At the other end of the spectrum, Ren Re achieved a strong combined ratio of 85%.  It 
booked relatively less COVID losses than peers and also recorded an above-average drop in 
its expense ratio. 

 

  

                                                      
(13) The normalized nat cat load is the five year moving average of the SUBSET’s nat cat losses, calculated on the basis of annual results. 
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Detail on COVID-19 losses 

Wide range of booked COVID losses may reflect differences in approach 

Chart 13: Impact of COVID-19 losses on combined ratio for the SUBSET constituents 

 

■ The most significant feature of the first half of 2020 was of course COVID-19.  The SUBSET 
companies booked COVID losses in both Q1 and Q2 and the graph above shows the 
cumulative first half booking as a percent of premium income. 

■ Sirius, Lancashire and Swiss Re all booked COVID losses with an impact of more than 15 
percentage points on the combined ratio. 

■ Given the unprecedented nature of this loss, and that loss emergence and claim payments 
will take a long time to develop, there is understandably a wide variation in how companies 
have approached their loss booking.  For example, some companies appear to have booked 
their loss on an ‘ultimate’ basis whereas others have taken the more conventional ‘incurred’ 
approach. 
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Prior year loss development 

Support from reserve releases continues to decline 

Chart 14: Prior year development impact on combined ratio for the SUBSET (positive number = 
benefit)(14) 

 

 

Continued reduction in aggregate reserve releases 

Chart 15: Prior year development for the SUBSET (positive number = benefit) )(15) 

 

■ The benefit to combined ratios from reserve releases has been reducing since 2016, and this 
trend continued in the first half of 2020.  In aggregate for the SUBSET, reserve releases 
benefitted the combined ratio by 0.7 percentage points, down from 1.2 percentage points in 
2019 HY.  

  

                                                      
(14) Positive number indicates a favourable prior year impact. 

(15) PYD as a percent of pre-tax profit is not shown for 2020 HY as aggregate pre-tax profit for the SUBSET was negative. 
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Expense ratios for the SUBSET 

Premium growth outstripped expense growth, bringing the expense ratio down 

Chart 16: Weighted average expense ratio for the SUBSET 

 

■ Having seen steady increases over 2013-18, the average expense ratio for the subset 
declined in 2019 and fell markedly again in the first half of 2020, from 32.0% in 2019 HY to 
30.7%. 

■ Part of the explanation is the SUBSET’s robust premium growth, with 8% premium growth 
outstripping 3% growth in expenses. 

■ Additionally, the trend of rising ceding commissions paid by reinsurers has stopped, and in 
many cases this trend has reversed. 

■ It is also possible that the COVID lock-down helped to contain expense growth.  While the 
majority of most reinsurer’s expense ratio is ceding commissions and other acquisition costs, 
management expenses will still be a material component. 
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Investment performance 
The investment yield was under pressure, both the yield from gains and the underlying 
running yield 

Chart 17: Investment yield for the SUBSET(16) 

 

 

Yields were lower for nearly every company, particularly those with larger equity exposures 

Chart 18: All-in investment yield for the SUBSET constituents 

  

                                                      
(16) Running yield captures items such as bond coupons, equity dividends and interest income. 
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■ As well as high reported combined ratios, reinsurers’ ROEs were hit in 2020 HY by a decline 
in investment income. 

■ The more volatile component of the investment yield – investment gains/losses – fell back 
from an exceptionally high 1.9% in 2019 HY to almost exactly zero. 

■ The running yield, which is generally considered to be more recurring, has held up remarkably 
well over the past few years in the face of declining interest rates.  But it did finally fall 
meaningfully in 2020 HY for the SUBSET companies, from 2.9% in 2019 HY to 2.2%. 

■ It is this drop in the running yield which has pushed the SUBSET’s underlying ex-gains ROE 
down in 2020 HY, despite the improved underlying combined ratio. 

■ The companies showing the greatest swing in investment yield – abnormally high in 2019 HY 
to negative in 2020 HY – are several who report under US GAAP and have meaningful equity 
exposures.  Under US GAAP the full mark-to-market of equities flows through the P&L. 
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Appendix 1 
Methodology 

In our 2019 HY report we broadened our definition of capital to include subordinated debt and minority 
interests. We also introduced the rules below to choose the constituents of our capital calculation for 
the traditional reinsurance market. As per Chart 1, these components are the INDEX, Major regional 
and local reinsurers, and pro-rated portion of capital within major groups.  

We review and adjust our constituents annually based on year-end data. 

The constituents of these components within this report have been selected by applying the rules 
below to year-end 2019 disclosures. 

 

INDEX 

Capital at least USD 1B or total group NWP at least USD 1B, and reinsurance NWP at least 10% of 
group NWP. 

 

Major regional and local reinsurers  

Capital at least USD 250M or total group NWP at least USD 250M, and reinsurance NWP at least 
10% of group NWP. 

 

Pro rata of composites  

In the case of large groups whose reinsurance NWP is less than 10% of group NWP, we take a pro-
rated portion of capital which must be at least USD 250M.  

 

Segment versus group data for the SUBSET 

In our combined ratio analysis, we use P&C reinsurance segment combined ratios for those SUBSET 
reinsurers which provide the disclosure. Otherwise, we use group combined ratios. In calculating the 
SUBSET averages we weight these combined ratios according to the appropriate segment or group 
net earned premium. In the section on premium volumes we show the growth rate in this ‘relevant 
NEP’.  In Appendix 2, premium income is on a written basis and relates to the entire group. 

  

                                                      
(17) Applies to constituents which don’t qualify for the INDEX. 

(18) Applies to constituents which don’t qualify for the INDEX or Major regional and local reinsurers. 
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  Reinsurance Market Report – Half Year 2020 

 24 September 2020 

(1) Combined ratios are in respect of the P&C Reinsurance segment only. 

(2) Due to lack of disclosure at the time of the report, total capital shown for 2020 HY is based on 2019 FY disclosure. 

(3) Companies which have a March 31 financial year-end. Data for the year ended March 31 2020 is included in the column headed 2019 

FY (and similar for prior years), and 2020 HY data is also based on year-end March 31 2020 disclosure. 

(4) Figures for net premiums are net earned premiums, not net written premiums. 

(5) Numbers are sourced from unconsolidated financial statements. 

(6) Total of numbers reported, converted to USD at exchange rates prevailing at end of reporting period for total capital figures. For net 

income and NWP figures, we use average exchange rates over the reporting period. 

(7) Pre-FY 2019 aggregates shown in this appendix will not necessarily match the aggregates shown in body of report.  In the body, prior 

year figures have generally not been restated for changes in constituents.  The figures here have been restated. 

 
The information compiled in this report by Willis Towers Watson is compiled from third party sources which we consider 

to be reliable. However we do not guarantee and are not responsible for its accuracy or completeness and no warranty 
or representation of accuracy or completeness is given. 
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reinsurance�market.�The�report�is�based�on�the�Willis�Reinsurance�Index�group�of�reinsurance�companies�from�across�the�globe.
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Willis�Re�combines�global�expertise�with�on-the-ground�presence�and�local�understanding.�Our�integrated�teams�reveal�hidden�value�in�the�critical�
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Find�out�more�at�willisre.com�or�contact�your�local�Willis�Re�o�ce.�
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solutions�that�manage�risk,�optimise�bene�ts,�cultivate�talent,�and�expand�the�power�of�capital�to�protect�and�strengthen�institutions�and�individuals.�Our�
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based�on�or�in�connection�with�anything�contained�herein�should�be�taken�only�after�obtaining�speci�c�advice�from�independent�professional�advisors�of�your�choice.�The�views�expressed�in�this�document�

are�not�necessarily�those�of�Willis�Limited�/�Willis�Re�Inc.,�its�parent�companies,�sister�companies,�subsidiaries�or�a�liates,�Willis�Towers�Watson�PLC�and�all�member�companies�thereof�(hereinafter�“Willis�

Towers�Watson”).��Willis�Towers�Watson�is�not�responsible�for�the�accuracy�or�completeness�of�the�contents�herein�and�expressly�disclaims�any�responsibility�or�liability�for�the�reader’s�application�of�any�of�
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The�contents�herein�are�provided�for�informational�purposes�only�and�do�not�constitute�and�should�not�be�construed�as�professional�advice.�Any�and�all�examples�used�herein�are�for�illustrative�purposes�

only,�are�purely�hypothetical�in�nature,�and�o�ered�merely�to�describe�concepts�or�ideas.�They�are�not�o�ered�as�solutions�to�produce�speci�c�results�and�are�not�to�be�relied�upon.�The�reader�is�cautioned�to�
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the�accuracy�or�completeness�of�the�contents�herein�and�expressly�disclaims�any�responsibility�or�liability�for�the�reader’s�application�of�any�of�the�contents�herein�to�any�analysis�or�other�matter,�nor�do�the�
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