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Good afternoon. I’m Shinya Kajitani , an associate professor at Meisei university in Tokyo Japan.Thank you for the opportunity of making a presentation.Today, I would like to present our research on the topic “Occupation, Retirement and Cognitive Functioning.”



Purpose 

• To examine the causal impact of retirement on 
cognitive functioning of elder workers using 
the panel of National Survey of Japanese 
Elderly (NSJE). 

• Test the “use-it-or-lose-it” hypothesis 
• We explore the effects of the longest tenure 

job (career job) on cognitive functioning. 
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          The purpose of this research is to examine the causal impact of the duration of retirement on cognitive functioning of male elderly workers using data from three waves of the National Survey of Japanese Elderly (NSJE).           We test the so-called ‘use-it-or-lose-it’ hypothesis which suggests that following retirement, cognitive performance declines, because retired individuals don’t use their cognitive skills, as much as when they were working.          We explore the effects of the longest tenure job (career job) on cognitive functioning. Unlike previous studies, the focus of this research is on the workers’ job requirements, rather than industry or occupation.



Estimation model 

• 𝐶𝐶𝐶𝑖 = τ1𝑅𝑅𝑅𝑖 + τ2 𝑅𝑅𝑅𝑖 ∙ 𝐷𝐶𝑅𝐷𝑖 +
𝜏3𝐷𝐶𝑅𝐷𝑖 + 𝑋𝑖β + 𝑢𝑖    (1) 
 
– 𝐶𝐶𝐶𝑖: memory test score 
– 𝑅𝑅𝑅𝑖: duration of retirement 
– 𝐷𝐶𝑅𝐷𝑖: 0-1 dummy variable relating to the 𝐷th 

occupational characteristics of the respondent’s 
career job 
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Let’s have a look at this estimation model. 𝐶𝑂𝐺 𝑖  is the outcome variable (cognitive test score),  𝑅𝐸𝑇 𝑖  is the duration of retirement,  𝐷𝑂𝑇𝐽 𝑖  is a dummy variable relating to the 𝐽th occupational characteristics of the respondent’s career job. We use four occupational characteristics in the DOT of the respondent’s career job, namely physical demands, mathematical development, reasoning development and language development.          The “use it or lose it” hypothesis suggests, that as the duration of retirement gets longer, cognitive skills should decline.          Furthermore, for the interaction term  𝑅𝐸𝑇 𝑖 ∙ 𝐷𝑂𝑇𝐽 𝑖 , the rate of decline of cognitive function with retirement duration, will be higher for job careers, that involve higher physical demand characteristics, so it is expected that  𝝉 𝟐  is negative. For the other three variables; mathematical, reasoning and language tasks, it is expected that  𝝉 𝟐  is positive.



Methods 

• Focus on the cumulative effects of job tasks on 
cognitive functioning using the Dictionary of 
Occupational Titles (DOT). 

• We use  “the duration of retirement” as a 
measure of retirement. 

• We take into account for endogeneity and left-
censoring when using “the duration of 
retirement”. 
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          Let me now talk about our methods. We merge the occupational characteristics in the industry code of the Dictionary of Occupational Titles, called the DOT, with NSJE occupations. After this, we investigate how occupational task requirements such as physical demands, mathematical development, reasoning development, and language development impact on cognitive functioning after retirement.          We don’t use ‘the status of working or being retired’ but ‘the duration of retirement’ as a measure of retirement. A retirement dummy variable is used to examine retirement as possibly having a constant shift effect on cognition. Instead, by using the duration of retirement, we can see that retirement gradually affects cognition.           We need to take into account for endogeneity and left-censoring when using ‘the duration of retirement.’ The two step estimator we use takes into account of the potential endogeneity of the duration of retirement, using the age at which individuals are eligible to start receiving pension benefits and whether their career job was self-employment as instruments.



Accounting for Endogeneity 

𝐶𝐶𝐶𝑖 = τ1𝑅𝑅𝑅𝑖 + τ2 𝑅𝑅𝑅𝑖 ∙ 𝐷𝐶𝑅𝐷𝑖 + 𝜏3𝐷𝐶𝑅𝐷𝑖 + 𝑋𝑖β + 𝑢𝑖
        (1) 

 
𝑅𝑅𝑅𝑖∗ = 𝛽𝑍𝑖 + 𝛾𝐷𝐶𝑅𝐷𝑖 + 𝑋𝑖δ + 𝑤𝑖    (2) 
 
𝑅𝑅𝑅𝑖 = 0            if  𝑅𝑅𝑅𝑖∗ ≤ 0    (3a) 
          = 𝑅𝑅𝑅𝑖∗     if  0 < 𝑅𝑅𝑅𝑖∗    (3b) 
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          The possibility that the length of retirement is endogenous is a major obstacle to estimating the causal impact of retirement on cognitive functioning. So, we also adapt the strategy of previous studies. 𝑅𝐸𝑇 𝑖 ∗  is an unobserved latent variable which is connected to the observed  𝑅𝐸𝑇 𝑖  by equation (3), 𝑍 𝑖  is the exclusion instrumental variables, 𝑋 𝑖  is the same vector of control variables, 𝑤 𝑖  is a disturbance.



The results  
• Those who performed mathematical tasks in 

their career job are less likely to suffer 
memory loss after retirement than those who 
did not perform those tasks.  

• On the other hand, those who performed 
physical tasks in their career job are more 
likely to suffer memory loss after retirement 
than those who did not perform such tasks. 
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          Our empirical evidence suggests that the requirements in a person’s career job have statistically significant impacts on the cognitive functioning after retirement.           Particularly, those who performed mathematical tasks in their career job are less likely to suffer memory loss after retirement than those who didn’t perform those tasks.           In contrast, those who performed physical tasks in their career job are more likely to suffer memory loss after retirement than those who didn’t perform such tasks.



Issues in the Previous Studies 
  Data Def of Retirement IV Results 

Rohwedder 
and Willis 

(2010) 

ELSA (England), 
SHARE  

(11European 
countries),  
HRS (US) 

binary 

the age of eligibility 
for early retirement,  
at the time of the 
interview 

negative 

Mazzonna and 
Peracchi 
(2012)  

SHARE duration 

the eligibility ages at 
the time when 
individuals faced 
their retirement 
decisions. 

negative 

Bonsang et al. 
(2012)  HRS (US) 

binary 
 (ret at least 1 year),  

 
duration 

the age of eligibility 
for early and normal 
retirement at the 
time of the interview 

negative 

Coe et al. 
(2012)  HRS (US) duration 

the offers of early 
retirement windows In-significant 
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Next, we will discuss some background findings.                    One challenge in this area of research is the potential endogeneity of retirement choices as people with lower cognitive abilities may decide to retire earlier or there may be correlation between the choice of the age of retirement and unobservable factors such as health.            In previous studies, as seen here, there are different instruments for retirement, and these studies are far from conclusive.



Issues in the Previous Studies 

• The impact of occupation 
– Some research suggested that cognitive decline is 

related to occupation. 
• (Evans et al., 1993, Schooler et al., 1999, Stern et al., 

1994, Stern 2002). 

– However, the effects of occupations on cognitive 
functioning are still ambiguous.  

• Rough occupational division (blue collar vs. white collar 
or professional vs. non-professional) 
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          Moreover, there has not been enough attention paid to how using our brain in our prime age affects cognitive functioning in our later life.           These studies suggest there is a relationship between occupation and cognitive reserves. However, the effects of occupations on cognitive functioning, which the previous researches examine, are still ambiguous.



Our Approach 
• Definition of Retirement (DR) 

– Duration 
– Left-censoring 

• Choice of Instruments 
– Eligibility ages of pension benefits 
– self-employed dummy when individuals faced 

their retirement decisions. 
• Occupational Characteristics. 

– Occupational Characteristics in DOT 
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This is our approach.                     Our two stage estimation technique deals with the potential endogeneity of retirement decisions by using two instruments. In addition to the pension eligibility age, which is the standard instrument in this area, our research also uses a self-employed dummy variable as a second instrument. It is important to note that the self-employed dummy variable refers to whether or not the respondent’s career job was self-employment (not whether or not the respondent’s job immediately prior to retirement was self -employment).           In particular, we focus on the worker’s job tasks rather than industry where the individual worked or his/her occupation. We merge the occupational characteristics in the DOT by a 3 digit occupational code, and examine how occupational task requirements (such as physical demands, mathematical development, reasoning development, and language development) impact cognitive functioning after retirement.          We will examine the effects of the required work tasks in the individual’s career job rather than the effects of simple occupational category.



Duration of Retirement 
• We cannot observe RD* for those who are 

currently employed. => Left-censoring problem 
– RD=0 

• People who are employed. 
• People who have just retired. 

• The retired and the employed could be 
structurally different in terms of how the 
covariates influence on cognitive functioning. 
– Tobit model may be a better option in the first stage 

estimation. 
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          One potential problem in using retirement duration is left censored. This is because for individuals who are still working, retirement duration is treated as being zero.           Previous studies don’t take into account values of 0 in the retirement period variable. We apply a Tobit model to deal with this problem in the first stage estimation when we model retirement duration.



Dictionary of Occupational Titles (DOT) 

• Standardized occupational information to 
support job placement activities. 
– Physical demand 
– Mathematical Development 
– Reasoning Development 
– Language Development 
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Next, I will explain how to create a variable;  𝐷𝑂𝑇𝐽 𝑖 .         One main objective is to investigate how the occupational characteristics of a respondent’s career job are associated with cognitive functioning after retirement. We use the standardized occupational tasks: physical demands; mathematical development; reasoning development; and language development; in the DOT.          Physical demand measurements in DOT are placed in one of the five categories: Secondary=1, Light=2, Medium=3, Heavy=4 and Very Heavy=5.           DOT also provides information of the General Educational Development (GED) associated with occupations. It describes the levels of educational aspects which are required of the worker for satisfactory job performance. There are three aspects of GED: mathematical development, reasoning development, and language development. Each of these GED variables is measured on a scale of 1 to 6.          First, we compute the average scores of occupations by the DOT occupational groups, and them, we merge the DOT occupational groups with the NSJE occupational groups. 



𝐷𝐶𝑅𝐷𝑖  

• =1 if the score of job characteristic J is higher 
than the median value. 

• =0 otherwise. 
 
– 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖: Physical demand 
– 𝑀𝑃𝑀𝑃𝑖: Mathematical Development 
– 𝑅𝑅𝑃𝑃𝑅𝑅𝑃𝑅𝑅𝑖: Reasoning Development 
– 𝐿𝑃𝑅𝑅𝑢𝑃𝑅𝑅𝑖: Language Development 
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          We create the variable  𝐷𝑂𝑇𝐽 𝑖  to take into account the occupational characteristics of the respondent’s career job. We use four occupational characteristics in the DOT of the respondent’s career job, namely physical demands, mathematical development, reasoning development and language development.           We create a dummy variable which takes a unit value if the score for the respondent’s characteristic is higher than the median value, and zero otherwise. We label these variables Physical for physical demands, Math for mathematical development, Reasoning for reasoning development, and Language for language development. 



Longitudinal Study of a National 
Survey of Japanese Elderly (NSJE) 

– The Tokyo Metropolitan  Institute of Gerontology 
and the University of Michigan. 

– The data was provided by the Social Science and 
the Social Science Japan Data Archive, Information 
Center for Social Science Research on Japan, 
Institute of Social Science, the University of 
Tokyo    
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Next, I will explain the datasets we use.          Our datasets  are drawn from the 1987 (Wave 1), 1990 (Wave 2), and 1996 (Wave 4) waves of the “Longitudinal Study of a National Survey of Japanese Elderly (NSJE).”          For the purpose of this survey, the “elderly” are defined as people who are 60 years of age or over. (These surveys were conducted by the Tokyo Metropolitan Institute of Gerontology and the University of Michigan. The data was provided by the Social Science and the Social Science Japan Data Archive.)



NSJE- Continued 

– The population of aged 60+ extracted by two-
stage stratified random sampling. 

– Observations where for health reasons a family 
member answered the survey on behalf of the 
respondent are excluded from the analysis.  

– We use Waves 1 and the supplementary samples 
in Wave 2 and Wave 4. 

– Because individuals in their early 60s are over-
represented in the sample, we use an appropriate 
weight for estimation. 
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          NSJE has been conducted every three years since 1987. The population aged 60 and over was extracted by a two-stage stratified random sampling method. The surveys include information on the respondent’s physical health, mental health, family relationships, social relationships, and economic status.          Observations, where a family member answered the survey on behalf of the respondent due to health reasons, are excluded from our analysis. (It is important to note that these observations do not contain not only the memory test scores, but also the timing of retirement. )          We use the sample in Waves1 , 2 and 4.          Because individuals in their early 60s are over-represented in the sample, we use an appropriate weight for estimation.          There are few differences between the sample distributions of the NSJE and relevant Japanese Census data.



Estimation model 

𝐶𝐶𝐶𝑖 = τ1𝑅𝑅𝑅𝑖 + τ2 𝑅𝑅𝑅𝑖 ∙ 𝐷𝐶𝑅𝐷𝑖 + 𝜏3𝐷𝐶𝑅𝐷𝑖 + 𝑋𝑖β + 𝑢𝑖
        (1) 

 
𝑅𝑅𝑅𝑖∗ = 𝛾1𝑃𝑅𝑃𝑃𝑃𝐶𝑃𝑖 + 𝛾2𝑃𝑅𝐿𝑆𝑖 + γ3𝐷𝐶𝑅𝐷𝑖 + 𝑋𝑖δ + 𝑤𝑖 
        (2) 
 
𝑅𝑅𝑅𝑖 = 0            if  𝑅𝑅𝑅𝑖∗ ≤ 0    (3a) 
          = 𝑅𝑅𝑅𝑖∗     if  0 < 𝑅𝑅𝑅𝑖∗    (3b) 
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          The possibility that the length of retirement is endogenous is a major obstacle to estimating the causal impact of retirement on cognitive functioning. So, we adapt the strategy of previous studies.We consider this model.  𝐶𝑂𝐺 𝑖  is the cognitive test score,  𝑅𝐸𝑇 𝑖  is the observed duration of retirement,  𝑅𝐸𝑇 𝑖 ∗  is the unobserved latent duration of retirement which is connected to the observed  𝑅𝐸𝑇 𝑖  by equation (3), 𝐷𝑂𝑇𝐽 𝑖  is a 0-1 dummy variable relating to the 𝐽th occupational characteristics of the respondent’s career job,  𝑃𝐸𝑁𝑆𝐼𝑂𝑁 𝑖  is the age at which individual is eligible to start receiving pension benefits, 𝑆𝐸𝐿𝐹 𝑖  is a 0-1 dummy variable taking a unit value if the individual’s career job was a self-employed job, 𝑋 𝑖  is the same vector of control variables as used in equation (1), 𝑤 𝑖  is a disturbance.



Cognitive Test Score (NSJE) 

1. Respondent’s address 
2. Date of the interview 
3. Day of the interview 
4. Respondent’s mother’s maiden name 
5. Respondent’s date of birth 
6. Respondent’s age 
7. Question that requires the respondent to 

continuously deduct 3 from 20.  
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          NSJE contains information on the respondents’ answers to questions that test his/her memory. In an interview, the respondent is asked these questions.          We use the accuracy of the respondent’s answers to these questions as a measure of cognitive functioning.           For example, no.7 (the question on successively deducting 3 from 20). The answer is recorded as being correct if the respondent can successfully deduct 3 six times until the number becomes 2. This memory test is similar to standard memory tests in cognitive science.          For each of the remaining seven questions, a correct answer to a question is allocated one point and an incorrect answer is allocated zero points, so the maximum possible score for an individual is 7 and the minimum possible score is 0.



Duration of Retirement 

• Self-reported retirement 
 

• Duration of retirement 
=(Age of the respondent)– (Age of the retirement) 
 

• If those who do not retire, the duration of 
retirement =0. 
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The first important variable is Duration of Retirement.           The retirement period is computed as follows. As discussed earlier, in the first survey in 1987, individuals who have retired before the survey are asked when they retired. This information can be used to compute the duration of their retirement at the time of the survey.           The same is true for individuals in the supplementary samples in 1990 and 1996 who have retired before these surveys.          The values of the duration of retirement, which take two standard deviations from the mean, are omitted from the sample. The unemployed or the suspended due to illness are considered as not retired.



𝐷𝐶𝑅𝐷𝑖  
𝐶𝐶𝐶𝑖 = τ1𝑅𝑅𝑅𝑖 + τ2 𝑅𝑅𝑅𝑖 ∙ 𝐷𝐶𝑅𝐷𝑖 + 𝜏3𝐷𝐶𝑅𝐷𝑖 + 𝑋𝑖β + 𝑢𝑖 
 

• Merge the occupation codes in the DOT  with our 
data set using the occupation codes in the NSJE. 
– =1 if the score of job characteristic J is higher than the 

median value. 
– =0 otherwise. 

• 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑖: Physical demand 
• 𝑀𝑃𝑀𝑃𝑖: Mathematical Development 
• 𝑅𝑅𝑃𝑃𝑅𝑅𝑃𝑅𝑅𝑖: Reasoning Development 
• 𝐿𝑃𝑅𝑅𝑢𝑃𝑅𝑅𝑖: Language Development 
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The second important variable is  𝐷𝑂𝑇𝐽 𝑖 .           𝐷𝑂𝑇𝐽 𝑖  takes a unit value if the score for the respondent’s job characteristic is higher than the median value, and zero otherwise.           For the interaction term  𝑅𝐸𝑇 𝑖 ∙ 𝐷𝑂𝑇𝐽 𝑖 , the rate of decline of cognitive function with retirement duration will be higher for job careers that involve higher than the median physical demand characteristics, so it is also expected that the sign of the coefficient is negative.         For the other three variables, the rate of decline of cognitive function with retirement duration will be lower for job careers that involve higher than the median mathematical, reasoning or language skills. It is expected that the sign of the coefficient will be positive.



“Instruments” 

– 𝑃𝑅𝑃𝑃𝑃𝐶𝑃𝑖 
• The eligibility age for pension benefits when individuals 

faced their retirement decisions 

– 𝑃𝑅𝐿𝑆𝑖 
• Dummy variable which takes a unit value if the respondent’s 

career job is a self-employed job, and zero otherwise. 
– These instruments are both statistically significant in 

the first stage estimations.  
 

– 𝑋𝑖 includes age, education, and the survey year 
dummies. 
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          Our instrumental variables for  𝑅𝐸𝑇 𝑖  are the age at which individuals are eligible to start receiving benefits,  𝑃𝐸𝑁𝑆𝐼𝑂𝑁 𝑖 , and the self-employed dummy variable,  𝑆𝐸𝐿𝐹 𝑖 .          The changes in the eligibility age to receive pension benefits will be only correlated with the retirement variable, but not with cognitive functioning.           The dummy variable which controls for whether the respondent’s career job was self-employment aims to capture the differences of the pension system among workers. We expect that these differences will have different effects on the timing of retirement. But, these differences will not have an effect on cognitive functioning.          These instruments are both statistically significant in the first stage estimations.



Main Results (With weighting) 
  (3b) (4b) (5b) (6b) 

RET 0.024 -0.018 -0.013 -0.014 

RET*Physical -0.039 * 

RET*Math 0.044 ** 

RET*Reasoning 0.037 

RET*Language 0.039 

1) *, ** and *** indicate statistical significance at 10%, 5% and 1% levels 
respectively. 
2) "Duration of retirement" are calculated from the fitted values of a tobit model, 
standard errors in brackets are estimated using a bootstrapping technique. 

S. Kajitani, K. Sakata, and C. McKenzie  
"Occupation, Retirement and Cognitive Functioning" 20 

プレゼンター
プレゼンテーションのノート
 Here, we have a table that shows the main results.         These three GED indicators, mathematical development, reasoning development and language development have no individual effects on cognitive functioning.          However, the cross terms of the fitted value of duration of retirement and the three GED indicators are more complex. The cross term with the fitted value of the duration of retirement and dummy variable for high mathematical development is positive and statistically significant. The coefficient of RET*Math is 0.044, as you can see in column (4b).          This means that individuals, whose career jobs have a higher mathematical development score, are less likely to show a deterioration in memory loss.It is found that the occupations with high physical demands reduce the cognitive test score after retirement as the interaction term of the physical demand dummy variable and the duration of retirement is negative and statistically significant, as you can see in column (3b).



Robustness Check (With weighting) 
𝐷𝐶𝑅𝐷 = 1   𝑃𝑖 ≥ 65𝑀𝑃 percentile 
            = 0   𝑃𝑖 < 35𝑀𝑃 percentile 

  (3b) (4b) (5b) (6b) 

RET 0.040 -0.018 -0.013 -0.014 

RET*Physical -0.055 * 

RET*Math 0.052 ** 

RET*Reasoning 0.064 ** 

RET*Language 0.041 

1) *, ** and *** indicate statistical significance at 10%, 5% and 1% levels 
respectively. 
2) "Duration of retirement" are calculated from the fitted values of a tobit model, 
standard errors in brackets are estimated using a bootstrapping technique. 
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As seen here, we have conducted this robustness check.          As we created a dummy variable for physical demand, mathematical development, reasoning development and language development using their median value, the results may be altered by the use of a different cut off point.           Thus, in order to compare to an extreme case, we introduce a new dummy variable which takes 1 if the score is in the 65th percentile or above and 0 if the score is below the 35th percentile. Those whose scores are between the 35th percentile and the 65th percentile are excluded from the samples. That is, we restrict the samples to higher tasks and lower tasks.          These results are similar to the main results, as you can see in the slide on page 20.



Conclusion 

• Purpose 
– We examine the impact of the longest tenure job 

on cognitive functioning. 
 

• The results 
– The requirements such as mathematical skills and 

physical demand in a person’s career job have 
statistically significant impacts on the cognitive 
functioning after retirement. 
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Thank you! 
 

Let me know if you have any questions. 
It would be helpful if you could please speak 

slowly. 



  Data Data Type Def of R IV Results 

Rohwedder 
and Willis 

(2010) 

ELSA (England), 
SHARE  

(11European countries),  
HRS (US) 

cross-
sectional binary 

the age of 
eligibility for early 
retirement,  
at the time of the 
interview 

negative 

Mazzonna 
and Peracchi 

(2012)  
SHARE 

cross-
sectional duration 

the eligibility ages 
at the time when 
individuals faced 
their retirement 
decisions. 

negative 

Bonsang et 
al. (2012)  HRS (US) panel 

binary 
 (ret at least 1 

year),  
 

duration 

the age of 
eligibility for early 
and normal 
retirement at the 
time of the 
interview 

negative 

Coe et al. 
(2012)  HRS (US) panel duration 

the offers of early 
retirement 
windows 

In-
significant 
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          For example, Bonsang et al. use panel data from the Health and Retirement Study (HRS) for the United States to investigate the causal effect of retirement on cognitive function. They control for time invariant heterogeneity, and examine a single country where all individuals face the same social and cultural constraints. They find that the effects of retirement on cognitive function appear with a lag, and conclude that there are positive externalities of a delayed retirement for older individuals.          Coe et al. (2012) use offers of early retirement windows as instruments for retirement, but they do not find a clear relationship between retirement and cognitive skills. Thus, the empirical evidence of previous studies is far from conclusive.
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DOT 3 
Digit DOT OCCUPATIONAL GROUP Physical 

Strength 
Reasoning 
Development  

Mathematical 
Development 

Language 
Development 

001 ARCHITECT (profess. & kin.) 2 6 6 6 

001 ARCHITECT, MARINE (profess. & kin.) alternate titles: 
architect, naval; naval designer 2 6 6 6 

001 LANDSCAPE ARCHITECT (profess. & kin.) alternate titles: 
community planner; environmental 2 5 5 5 

001 SCHOOL-PLANT CONSULTANT (education) 1 5 5 5 
001 DRAFTER, ARCHITECTURAL (profess. & kin.) 1 4 4 4 
001 DRAFTER, LANDSCAPE (profess. & kin.) 1 4 4 3 

…… 

008 SUPERVISOR, BLUEPRINTING-AND-PHOTOCOPY (any 
industry) 2 4 2 2 

008 SUPERVISOR, PRINTING-SHOP (print. & pub.) alternate 
titles: lead printer 2 4 3 4 

008 SUPERVISOR, PUBLICATIONS PRODUCTION (print. & pub.) 
alternate titles: supervisor, layout 2 4 2 4 

008 …… 

008 TYPE-COPY EXAMINER (machinery mfg.) 1 2 1 2 
008 INSPECTOR, FURNITURE DECALS (furniture) 3 2 1 1 
008 GENERAL WORKER, LITHOGRAPHIC (print. & pub.) 3 2 2 2 

プレゼンター
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          Physical demand measurements in DOT are placed in one of the five categories: Secondary, Light, Medium, Heavy and Very Heavy. We compute the physical strength variable by giving scores as follows: Secondary=1, Light=2, Medium=3, Heavy=4 and Very Heavy=5.          DOT also provides information of the General Educational Development (GED) associated with occupations. It describes the levels of educational aspects which are required of the worker for satisfactory job performance. There are three aspects of GED: mathematical development, reasoning development, and language development. Each of these GED variables is measured on a scale of 1 to 6.



Examples of How to Merge 3 Digit Code in DOT with NSJE 

NSJE OCCUPATIONAL CODE DOT 3 DIGIT CODE 

001 Researcher in Natural Science  020 021 022 023 024 025 040 041 045 

002 Researcher in Humanities and Social 
Science  050 051 052 054 055         

003 Mining engineer 010 011               

004 Metallurgical Engineer 011                 

005 Mechanic Engineer 007                 

… … 

287 Sanitation worker 381                 
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          This table provides some examples of how we merged the DOT 3 digit code with 288 NSJE occupational codes. It shows how numerous number of occupations are categorized into DOT 3 digit code. Every occupation has its scores for physical demand, mathematical development, reasoning development and language development.            First, we compute the average scores of occupations listed in each DOT 3 digit code. For example, under DOT 3 digit code “001”, 6 occupations are listed. We compute the average score for physical demand, mathematical development, reasoning development and language development. This computation was done for “002”, “003”, …and “979”.           Second, we merge the DOT 3 digit code with the NSJE occupational codes. The occupation code 1 in NSJE is “Researcher in Natural Science”, and the corresponding occupations in this category in the 3 digit code of DOT are “020” to “025”, “040”, “041” and “045” in corresponding occupations under this category.           We then create a dummy variable for each of the four characteristics which take the value unity if the score of characteristics in the respondent’s NSJE occupation is higher than the median value, and 0 otherwise.          One of the problems in merging the DOT 3 digit code with the NSJE occupational codes is that the occupational characteristics in the DOT may not necessarily match with the Japanese occupational characteristics. From the point of view, we should estimate the effects of occupational characteristics on cognitive functioning using the Japanese occupational information. Unfortunately, the comprehensive occupational information which is equivalent to DOT does not exist in Japan.



NSJE 

– Conducted every three years since 1987. 
– Observations where for health reasons a family 

member answered the survey on behalf of the 
respondent are excluded from the analysis.  
 

• We could not include these extreme cases of 
deterioration of cognitive function into our analysis. 
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NSJE has been conducted every three years since 1987.           Observations, where a family member answered the survey on behalf of the respondent due to his/her health reasons, are excluded from our analysis. It is important to note that these observations do not contain not only the memory test scores, but also the timing of retirement.           Thus, we could not include these extreme cases of deterioration of cognitive function into our analysis.



NSJE- Continued 

– We use Waves 1 and the supplementary samples 
in Wave 2 and Wave 4.  

• In Wave 2 (1990), 580 individuals who are aged 60 to 
62 are added.  

• In Wave 4 (1996), 1210 individuals who are aged 60 to 
65 are added. 

– Individuals in their early 60s are over-represented 
in the sample. 

• Use an appropriate weight for estimation. 
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          Using the supplementary samples in Waves 2 and 4 means that individuals in their early 60s are over represented in the sample we use. So, all the descriptive statistics and estimation results reported in this research, weight the data appropriately to take account of this over representation.          The analysis in this paper is restricted to males. In Japan, women are more likely to quit their jobs after marriage and child birth than in other developed countries. For the reason, the analysis of job effects on cognitive functioning for females could be more complicated than the analysis for males.



“Instruments” 

• 𝑃𝑅𝑃𝑃𝑃𝐶𝑃𝑖 
– The eligibility age for pension benefits when 

individuals faced their retirement decisions 

• 𝑃𝑅𝐿𝑆𝑖 
– Dummy variable which takes the value unity if the 

respondent’s career job is a self-employed job, 
and zero otherwise.  
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          The age at which individuals are eligible to start receiving pension benefits has changed over the years in Japan. Due to the amendments to the pension law in 1954, the age at which men are eligible to start receiving pension benefits for men had been gradually raised by one year in every four years from 55 to 60 over a period of 16 years, 1957 to 1973. As a result, men born from 2 May 1902 to 1 May 1905 were eligible to start receiving their pension benefits at the age of 56. Similarly, men born from 2 May 1905 to 1 May 1908 were eligible to start receiving their pension benefits at the age of 57, and so on. Men born after 2 May 1914 were eligible to start receiving their pension benefits at the age of 60. We assume that these are exogenous changes to the timing of pension benefits, so that the changes in the eligibility age to receive pension benefits is only correlated with the retirement variable, but not with cognitive functioning.           The second instrument is a self-employment dummy which control for whether the respondent’s career job was self-employment. This variable aims to capture the differences of the pension system among workers. Self-employed workers are covered by the National Pension System (Kokumin Nenkin), whereas the employed are covered by Employees' Pension Insurance System (Kousei Nenkin Hoken). We expect these schemes have different effects on the timing of retirement.
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