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The RCL VA Mortality Study

A Level Deeper

New Material



Background:

Lack of true industry mortality experience

Industry tables (94MGDB & A2000) not based 
on recent experience and not VA

RIA performed less formal client studies

Recognized the need and our head start



Participants:

13 companies; mixture of larger & smaller

Average exposure of 2.5 million contracts and 
$168 billion of account value

49,000 reported deaths with $4.3 bil. of  AV

More experience than underlays A2000



Process:

2005 & 2006 exposure & deaths

Monthly exposure files

½ month for issues and terms

Joint lives excluded



Process (continued):

3 months runout for deaths

Completion factors applied

Results by count & amount (AV)

Tabular on 94MGDB & A2000



Overall Results (94MGDB):

About 62% by count 

Male 56%, female 71%

Age 60-75 trough



Raw Qx's

0

50

100

150

200

250

300

350

400

50 55 60 65 70 75 80 85 90 95 100

Q
x 

p
er

 1
,0

00

Female Male



Raw Qx's / 94MGDB
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Overall Results (A2000):

About 100% by amount

Less male/female difference

Less age trough
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Other Interesting Results:

No selection effect by duration

Lower on living benefit contracts

Increasing mortality by size

Some seasonality



Mortality Ratios by Duration (94 MGDB)
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Contracts With & Without Living Benefits
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Mortality Ratios by AV Size (94 MGDB)
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Mortality by Season
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What are the real drivers of some of the patterns in the results
Look at the interactions of

Living Benefits
Tax Status
Size
DB Design

Base deeper analysis on 94GMDB table
Look at Mortality Ratios on AV Basis



IB is not always elective

WB is  a relatively new product

Living benefits available or not available

% of total exposure by count and AV

Average Attained age by benefit type based on 
exposure by count and AV
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Hard to draw any conclusions

Exposure is too small on WB

Revisit in next study



Non-Qualified mortality ratios increases by 
contract size

Qualified mortality ratios remained flat
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Normalize Non-Qualified results

Use Qualified age/sex weights 
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Look at different pattern for males and females

Female mortality ratio increase with size

Male mortality ratio remains flat
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Normalize Female results

Use Male age weights by size 

Look at Q-weighted age distributions for males 
and females by size
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Is Mortality higher for certain designs?

Or is it the interactions of other factors?

Look for pattern by richness in design
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Study looked at all companies combined

For some companies, our study assumed a 3 
month lag in reporting death

Look at seasonality without those companies
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Mortality Items Never Seen Before!

The Ruark Table

Dispersion of results

Reliability

Other points to ponder



Ruark Experience Mortality Table

Ages 45-95: graduated study q’s

96-115: cubic fit to 93-95 & 115

0-29: 0-49 study ratio * 94MGDB

30-44: interpolated study ratios
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Mortality ratios by company in the study 
ranged from 50% to 80%.

How much company to company variation 
would we expect?



Reasons for variation:

Demographics

Other



Can normalize for demographics:

Develop age/sex weights for study in total

Apply to company mortality ratios to allow 
comparability across co’s.

Reduces dispersion to 23 points.



Is remaining dispersion more or less than expected?

Could take a statistical approach, where each 
company is a trial with sample size n and 
probability of success (!?) q.

Then, variation of each co from true mean should 
relate to its size.
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The mortality study featured many 
categories of results, some with small 
amounts of data.

How reliable are these results?



The study used a reliability formula 

(Expected deaths / 1,500) ^ 0.5

to assess how much credence to assign to a 
particular cell’s result.



Why 1,500 for full reliability?

Define full reliability as 95% CI within 5% of true q

With normal distribution, 1.96 * s = .05 * q

Or, s = .026 * q



Why 1,500 for full reliability (cont.)?

Also, s = (q * (1 – q) / n) ½ and d = n * q

So, s = (q * (1 – q) / (d / q)) ½

= (q2 * (1 – q) / d) ½

˜ q * (1 / d) ½

Solve for d to meet CI criterion:  d ˜ 1,500



Application to study results:
Nearly all major categories fully reliable

< Full, > 50%: younger ages by sex

< 50%: some extreme ages by sex, Q/NQ

Of course, more instances at the company level!



Seeing results that aren’t there

Underreporting of deaths

“Overreporting” of deaths

Extreme ages

Who cares?
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Underreporting of deaths
Concern that deaths OTM could be recorded 
as surrenders

Ad hoc look at study doesn’t reveal ITM 
mortality worse than OTM

Ultimately a question of admin practices



“Overreporting”: continuations
Depending on spousal continuation 
provisions, some deaths may not terminate 
contract

Relevant for DAC amortization and perhaps 
timing of GMDB hit

Insufficient data in study to make a separate 
conclusion on this.



Extreme ages
Deaths & exposure increasingly scanty for 
ages < 50

Not too worrisome

Same is true for ages > 95 – but a bigger 
impact on results

PV dilutes this (and more data will be 
emerging)



Who cares?
Financial Values (Male, 5.5%)

Life Annuity   94MGDB Ruark A2000

65 10.17 11.68 11.58

80 5.72 6.85  7.23

Insurance

65 456 375 380

80 694 633 612


