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Artifact (or should it be Artefact?) 

“an unintentional pattern in 

data, arising from processes 

of collection and 

management” 
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Discussion Topics 

• Projection Basics 

• Smoothing 

• Basis Risk 

• Migration Impact 

• International Comparison 

• External Factors and Volatility 
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Source of Data: Human Mortality Database. University of California, Berkeley (USA), and Max Planck Institute for 

Demographic Research (Germany). Available at www.mortality.org or www.humanmortality.de. 
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Russia – No Smoothing 

Source: HMD (own calculations) 
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See Andrew Cairns’ talk and 

paper for more on this 
Source: HMD (own calculations) 
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• Over 1 million lives 

• Gender differentiated 

• Full date of birth available 

 

How are dates of birth distributed? 
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Source: PartnerRe 
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Example 1 

• Residents of Dog Land migrate to Cat Land 

• 1% population growth  

– Per annum 

– Over 4 years 

– Over the age range 30 – 50 

• Dogs don’t trend to local mortality experience 
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• Residents of Dog Land migrate to Cat Land 

• 1% population growth  

– Per annum 

– Over 4 years 

– Over the age range 30 – 50 

• Dogs take on cat characteristics over 10 years 
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Source: HMD (own calculations) 
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Low Immigrant Mortality or Data Artifact? 

• Low mortality for most immigrant groups compared to 

natives in the host country1 

• Often attributed to beneficial health selection processes 

• Could it be data artifacts? 

• Explored in recent paper by Wallace and Kulu2 
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1NZ - Hajat et al., 2010, U.S. - Abraido-Lanza et al., 1999; Palloni and Arias, 2004 
2Wallace and Kulu, 2014 
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“This study supports low mortality 

among immigrants … results are not a 

data artefact.” (Wallace and Kulu) 
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Source: HMD (own calculations) 
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Source: Human Mortality Database 
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Source: HMD (own calculations) 
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Source: Human Mortality Database 
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Source: HMD (own calculations) 
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Source: Human Mortality Database 
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Source: Human Mortality Database 
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Source: Human Mortality Database 
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Source: Human Mortality Database 



Colour palette for PowerPoint 

presentations 

Dark blue 

R17  G52  B88 

Gold 

R217  G171  B22 

Mid blue 

R64  G150  B184 

Secondary colour palette 

Primary colour palette 

Light grey 

R220  G221  B217 

Pea green 

R121  G163  B42 

Forest green 

R0 G132  B82 

Bottle green 

R17  G179  B162 

Cyan 

R0  G156  B200 

Light blue 

R124  G179  B225 

Violet 

R128  G118  B207 

Purple 

R143  G70  B147 

Fuscia 

R233  G69  B140 

Red 

R200  G30  B69 

Orange 

R238  G116  29 

Dark grey 

R63  G69  B72 

Poland Population 

02 March 2015 83 

Source: Human Mortality Database 
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Source: Human Mortality Database 
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Source: HMD (own calculations) 
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Source: CMI 
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Source: ONS & MetOffice 4 week moving average 
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• Seasonality normally ignored 

• Deaths by calendar year 

• Mid-year population estimates 

 

Interval Average 

improvement in 

mortality 

Standard 

deviation in 

annual 

improvement 

12 months ending 

December 

2.3% 2.3% 

Ten year time series 
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Source: ONS data & own calculations 

Conventional method 

Vol = 2.3% 

12 months ending 30 September 

Vol = 1.5% 
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Interval Average 

improvement 

Standard deviation in 

annual improvement 

12 months ending 

December 

2.3% 2.3% 

12 months ending 

September 

2.3% 1.5% 

 

• Calendar year interval overstates underlying volatility 

• Stochastic models  - Lee Carter, CBD, RH etc 

Source: ONS data & own calculations 
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Source: Wikipedia 
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Source: Wikipedia 
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Expressions of individual views by members of the Institute and 

Faculty of Actuaries and its staff are encouraged. 

The views expressed in this presentation are those of the 

presenter. 

Questions Comments 



Artifacts in Population Data 
Nick Owen    nicholas.owen@partnerre.com 

Chris Reynolds   christopher.reynolds@partnerre.com 
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