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S1. Descriptives of the analytic and genotyped samples 

Table S1 shows descriptive statistics for the entire sample of non-Hispanic white HRS 

respondents born between 1919 and 1955 versus the spousal subsample. Figure S1 shows 

densities for outcomes before and after standardization. Note that for CES-D, we first took the 

log of the mean CES-D plus one and then standardized.  Figure S1 also shows a histogram of 

number of children ever born (NEB).  

Figure S2 shows the raw and residualized polygenic scores. In general, the polygenic 

scores have approximately normal distributions, the largest exception being height. The density 

for height’s polygenic score shows a local maxima around -3. Table S2 shows correlations 

between polygenic scores and their associated phenotypes after residualizing on the top 10 PCs.  

 Table S3 shows correlations from Figures 1A and 2A. Tables S4 and S5 show estimated 

coefficients for Equations 1 and 2 from the main text.  

Figures S3 and S4 characterize the degree of intra-ethnic marriage in this sample. Taken 

together, Figure S3 suggests that while there is substantial intra-ethnic marriage in our sample 

(as evidenced by PC associations via a modified version of Equation 1) there are not significant 

shifts in these patterns over the window of birth cohorts examined here (see Figure S4).  

 

S2. Addressing concerns about mortality bias 

One potential concern with this exercise is mortality bias.  Since HRS respondents had to survive 

until at least 2006 in order to be genotyped, the earlier cohorts in our analysis include generally 

longer lived respondents (1).  We consider a number of additional analyses to address this 

possibility. First, we see if our results change when we allow second and higher order marriages 

to be included in the group in order to understand whether the processes of assortment 

substantially vary for higher order marriages.  Adding these to the sample does not change the 

overall trends, though point estimates do fluctuate (see Table S6).  We next compare the 

distribution of PGS scores for the six phenotypes in our analytic sample (i.e. where both spouses 

are still alive to be genotyped) with the sample of HRS respondents where one individual is 

genotyped but his/her spouse is not due to divorce, death, separation, never married status or 

simply missing genotype data for the spouse in Figure S5, below.  While the distribution has 

more outliers in the non-spousal sample, the major measures of central tendency (i.e. median, the 
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interquartile range and 95% confidence intervals) appear to be almost identical.  It should be 

reassuring that there is not differential selection by genotype into the spousal group.  Finally, we 

also examined the PGS-phenotype correlations between the spouse and non-spouse sample, the 

latter of which consists of those who never married, divorced, or are widowed.  These results are 

presented in Table S7. Of all the variables, only height has estimates for the spouse’s data which 

does not fall into the 95% confidence interval for non-spouse’s data. 

 

S3. Changing genome-wide patterns of marriage and fertility  

One possible explanation of any obtained results (or lack thereof) is that genome-wide patterns of 

genetic assortative mating are changing across birth cohorts.  For example, the increasing rate of 

urbanization and the decline in co-ethnic marriage across the course of the 20th century may 

mean that genotypic similarity between spouses declines due to a decline in population structure.  

Figure S6 shows both GCTA GREML heritabilities (and 95% confidence intervals) as well as 

phenotype/polygenic score associations across two groups (those born 1937 and before versus 

those born 1938 and after).  Here we show that overall genetic assortative mating, as indicated by 

the genome-wide genetic relatedness of spouses, does not differ significantly by birth cohort. 

Furthermore, genetic assortative mating, as measured by the algorithm suggested in Domingue et 

al. (2014), is 0.050 for the younger cohort and 0.047 for the older one (see Figure S7).  These are 

quite similar to earlier results (0.045) and quite similar to each other (1). 

Meanwhile, for fertility, as reported in Table S8, we observe an overall SNP-based 

heritability of 21%—higher than has been reported elsewhere (2)—and no significant differences 

when we split birth cohort along the median birth year.  Thus, as in the case of marriage, we 

believe that any patterns we observe here are not driven by overall changes in the heritability of 

fertility.   

 

S4. Marriage patterns and population structure 

Building on what was mentioned in Section S1, we take a deeper look at spousal assortment on 

phenotypes, PGSs, and PCs. Contrary to the urbanization-modernization theory, the rural-urban 

split does not seem to be driving any differences in genetic assortment, as indicated by Table S9, 
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below.  While there are some differences in point estimates, only the confidence intervals for the 

height estimates (both phenotype and genotype) do not overlap. 

We calculated the correlation in principal components by birth cohort in Table S10, 

below.  We calculated PCs three different ways for non-Hispanic whites.  First, we calculated 

them for the entire sample and then examined the spousal correlation on the first four PCs by 

median birth year split.  We find that when we do this, PC1 shows the largest difference between 

old and young pairs in spousal correlation.  However, in this case it is the younger cohort who 

seem to mate assortatively to a greater degree on the first PC than the older cohort, contrary to 

the predictions of the modernization literature (though the confidence intervals overlap).  When 

we recalculate PCs within each subsample and then compare the two groups (i.e. impute the 

younger sample PCs to the older group and vice versa), we do not see this pattern on PC1.   

Figures S8 and S9 are updated versions of Figures 1 and 2 from the main text based on 

polygenic scores that are not residualized for population stratification. A comparison of these 

figures suggests that none of the main findings change. For example, the coefficient for the 

education polygenic score from Equation 1 in Figure 1 is -3.1e-3 while in Figure S8 it is -3.2e-3. 

Similarly, Figures 2 and S9 both report estimated coefficients from Equation 2 of approximately 

3e-3 for the education polygenic score. 

 

S5. Additional sensitivity analyses 

Mating 

 A second potential concern with respect to the estimates underlying Figure 2 is the fact 

that the polygenic score is measured with error that may lead to attenuation bias. We used 

SIMEX to correct for potential attenuation bias (3). This worked as follows: 

 

1. We first estimate heritabilities via GCTA for the four outcomes (4). Denote these 

ℎ𝐺𝐶𝑇𝐴
2 .  

2. We then assume that, for each outcome 

𝑦 = 𝑔𝑡 + 𝑒1 

where 𝑔𝑡 is the unobserved true polygenic score and is related to the heritability via the 

following expression: 

ℎ𝐺𝐶𝑇𝐴
2 =

Var(𝑔𝑡)

Var(𝑦)
. 



Assortative Mating and Differential Fertility by Phenotype and Genotype across the 20th Century: SI 

5 
 

We then assume that 

𝑔𝑜 = 𝑔𝑡 + 𝑒2 

where 𝑔𝑜 is the observed polygenic score. The error terms (𝑒1 and 𝑒2) are both assumed 

to be white-noise random errors (i.e. independent of 𝑔𝑡). 

3. Usage of SIMEX requires an estimate for Var(𝑒2). We obtain that by first noting that  

Var(𝑔𝑡) = ℎ𝐺𝐶𝑇𝐴
2 Var(𝑦) 

and then using 

Var(𝑒2) = Var(𝑔𝑜) − ℎ𝐺𝐶𝑇𝐴
2 Var(𝑦) 

by the assumption of independence with respect to 𝑒2.  

4. This estimate for Var(𝑒2) is then used in SIMEX to simulate predictors  

𝑔𝑆~Normal[𝑔𝑜 , (1 + 𝜆)Var(𝑒2)]. 

 

For different values of 𝜆 (typically over a grid between 0 and 2), a trend in the estimates of the 

relevant covariates is established which is then extrapolated back to the case where 𝜆 = −1. 

Under certain assumptions (e.g., additive measurement error) that are reasonable in the context 

of polygenic scores, this is the unbiased estimator.  

 Results from this analysis are shown in Table S11. For computational reasons, we present 

conventional standard errors rather than Huber-White standard errors which adjust for the 

clustering of spousal pairs. As a result, we emphasize changes in the coefficients (which are 

independent of the clustering) and patterns in the SEs rather than interpretation of p-values. In all 

cases, the main effect of polygenic score and the interaction of polygenic score and birth year 

increase in magnitude after correction via SIMEX. This is accompanied by increases in the 

associated SE, so there is frequently not a dramatic change in the associated p-value. These 

analyses suggest that while measurement error in the polygenic scores will bias effect estimates 

toward the null, leading to underestimates of the true genetic dynamic, such random 

measurement error would not likely lead to a significant effect in the opposite direction but 

rather a false negative of zero estimated effect. 

 

Fertility 

We consider several sensitivity analyses meant to address certain potential concerns regarding 

the analyses presented in the main text. First, as above, there is measurement error in the left-
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hand side variables that might lead to attenuation bias. While we use SIMEX as in the mating 

analysis, we also utilize the fact that NEB is measured with very little error. Thus, we reconsider 

Equation 2: 

PGSi = b0 + b1NEBi + b2birthyear
i
+ b3NEBi ∙ birthyear

i
+ ei. 

The logic of the above equation is that, since there is minimal measurement error in the NEB, the 

above coefficients should be free of attenuation bias. Second, we consider a version of Equation 

1 where, conditional on the predictors, the response is modeled as a Poisson variable. Finally, we 

consider estimates from Equation 1 based on a slightly different source of data. Waves 1 and 2 

asked different questions regarding offspring which is why they were not used in the main paper. 

Here we re-estimate Equation 1 using a slightly different variable (denoted “all kids”) capturing 

the number of living children (as opposed to strictly biological children; based on HwCHILD 

variables in RAND Fat Files) only for those respondents who are missing data on the measure 

derived from wave 3-11.  

 SIMEX results are shown in Table S12. The same pattern as above is observed in that 

magnitudes and SEs increase after SIMEX correction. Additional results from these analyses are 

shown in Table S13—reverse regression, Poisson regression and use of an alternative 

measurement of number of children. The statistically significant phenotypic results from the 

original analysis (BMI and education) are also significant here except for the reversed BMI 

result. The genotypic results are never significant in the original analyses or the sensitivity 

analyses, with the exception of the BMI result for total number of children ever born. In general, 

results do not seem overly sensitive to these changes in specification.  

 

Sex-specific phenotypes 

Table S14 presents analyses based on phenotypes that are standardized within-sex. Results are 

generally stable compared to those from Tables S4 and S5 where phenotypes are standardized 

across sex. The only difference in interpretation based on the interaction estimate would be in the 

mating analysis related to height (the estimate changes sign). However, in both analyses the 

interaction estimate is very near to zero. Thus, our analyses generally do not seem sensitive to 

sex-specific differences in phenotype. We only consider phenotypes since polygenic score 

distributions are comparable across sex.  
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Table S1: Sample means and standard deviations for HRS genotyped respondents in analytic sample (non-Hispanic Whites born 

between 1919 and 1955) and subsample with both spouses present in data. Due to the lack of NEB at waves 1 and 2, there is 

substantial missingness for that variable. 

  

Mean-all SD-all NA-all 

Mean-

spouses 

SD-

spouses 

NA-

spouses 

Birth Year 1937.7 9.2 0 1938.5 8.5 0 

Female 1.6 0.5 0 1.5 0.5 0 

NEB 2.6 1.6 871 2.7 1.5 248 

Education 13.2 2.6 14 13.4 2.5 5 

BMI 27.5 5.0 3 27.5 4.9 2 

Height 1.7 0.1 0 1.7 0.1 0 

CES-D 1.2 1.3 0 1.0 1.2 0 

N 8865     4686     
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Table S2: Correlation of phenotype and polygenic scores for all non-Hispanic white genotyped respondents (N=8,865). The 

correlation between the raw CES-D variable (prior to the log transformation) was 0.058. All correlations have p-values less than 1e-8. 

  Correlation CI 

Education 0.182 0.162 0.202 

Height 0.199 0.179 0.219 

BMI 0.251 0.232 0.271 

CES-D 0.064 0.043 0.084 
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Table S3. Correlations and CIs for estimates shown in Figures 1A and 2A. The first set of rows are correlations between spouses. The bottom set 

of rows are correlations with number of children ever born (NEB). 

    Phenotypic Genotypic 

    Estimate CI p-value Estimate CI p-value 

Spousal 

Correlations 
Education 0.532 0.502 0.560 0 0.132 0.092 0.171 1.555E-10 

Height 0.170 0.130 0.209 0 0.302 0.265 0.339 0 

BMI 0.241 0.203 0.279 0 0.029 -0.011 0.070 1.548E-01 

Depression 0.299 0.262 0.336 0 0.029 -0.012 0.069 1.648E-01 

Correlations 

with NEB 
Education -0.166 -0.187 -0.144 0 -0.037 -0.059 -0.015 9.910E-04 

Height -0.051 -0.072 -0.029 5.925E-06 0.035 0.013 0.057 1.781E-03 

BMI 0.040 0.018 0.061 4.083E-04 0.014 -0.008 0.036 2.079E-01 

Depression 0.017 -0.005 0.039 1.269E-01 0.022 0 0.044 4.709E-02 
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Table S4. Coefficient estimates from Equation 1.  

    Coefficient Estimate SE t PV N r2 

Phenotypes Education (Intercept) -10.2097 2.2818 -4.4740 7.84E-06 4676 0.2746 

Spouse’s Pheno -10.0688 4.2506 -2.3690 1.79E-02 

Birthyear 0.0053 0.0012 4.4880 7.38E-06 

Sp_Pheno*birthyear 0.0055 0.0022 2.4910 1.28E-02 

Height (Intercept) -26.7811 3.4573 -7.7460 1.15E-14 4686 0.2444 

Spouse’s Pheno -3.4636 3.1366 -1.1040 2.70E-01 

Birthyear 0.0139 0.0018 7.8000 7.58E-15 

Sp_Pheno*birthyear 0.0015 0.0016 0.9550 3.40E-01 

BMI (Intercept) -28.5661 2.9767 -9.5970 1.31E-21 4682 0.0675 

Spouse’s Pheno -4.7530 5.2324 -0.9080 3.64E-01 

Birthyear 0.0147 0.0015 9.5950 1.32E-21 

Sp_Pheno*birthyear 0.0026 0.0027 0.9460 3.44E-01 

CES-D (Intercept) 1.1154 2.7934 0.3990 6.90E-01 4686 0.0783 

Spouse’s Pheno -6.4433 4.3609 -1.4780 1.40E-01 

Birthyear -0.0006 0.0014 -0.4440 6.57E-01 

Sp_Pheno*birthyear 0.0035 0.0023 1.5410 1.23E-01 

Genotypes Education (Intercept) 5.6731 3.0277 1.8740 6.10E-02 4686 0.0187 

Spouse’s Geno 6.2058 4.8887 1.2690 2.04E-01 

Birthyear -0.0029 0.0016 -1.8690 6.17E-02 

Sp_Geno*birthyear -0.0031 0.0025 -1.2420 2.14E-01 

Height (Intercept) 2.1823 2.7598 0.7910 4.29E-01 4686 0.0924 

Spouse’s Geno 9.0137 6.0084 1.5000 1.34E-01 

Birthyear -0.0011 0.0014 -0.7850 4.32E-01 

Sp_Geno*birthyear -0.0045 0.0031 -1.4510 1.47E-01 

BMI (Intercept) -4.7301 3.2297 -1.4650 1.43E-01 4686 0.0014 

Spouse’s Geno 2.3258 4.5198 0.5150 6.07E-01 
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Birthyear 0.0024 0.0017 1.4640 1.43E-01 

Sp_Geno*birthyear -0.0012 0.0023 -0.5080 6.11E-01 

CES-D (Intercept) 3.6273 3.2465 1.1170 2.64E-01 4686 0.0013 

Spouse’s Geno -3.2034 4.4457 -0.7210 4.71E-01 

Birthyear -0.0019 0.0017 -1.1200 2.63E-01 

Sp_Pheno*birthyear 0.0017 0.0023 0.7270 4.67E-01 
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Table S5. Coefficient estimates from Equation 2.  

    Coefficient Estimate SE t PV N r2 

Phenotypes Education (Intercept) 92.6 4.181 22.144 1.71E-105 7980 0.085 

Phenotype 17.2 4.153 4.148 3.39E-05 

Birthyear -0.046 0.002 -21.52 6.74E-100 

Pheno*birthyear -0.009 0.002 -4.198 2.72E-05 

Height (Intercept) 102 4.149 24.588 9.40E-129 7994 0.0695 

Phenotype 0.543 4.08 0.133 8.94E-01 

Birthyear -0.051 0.002 -23.964 1.28E-122 

Pheno*birthyear 0 0.002 -0.155 8.77E-01 

BMI (Intercept) 105 4.177 25.214 4.88E-135 7991 0.0728 

Phenotype 11.3 4.134 2.742 6.12E-03 

Birthyear -0.053 0.002 -24.594 8.33E-129 

Pheno*birthyear -0.006 0.002 -2.713 6.68E-03 

CES-D (Intercept) 102 4.153 24.557 1.90E-128 7994 0.0673 

Phenotype -5.43 4.026 -1.349 1.77E-01 

birthyear -0.051 0.002 -23.935 2.48E-122 

Pheno*birthyear 0.003 0.002 1.359 1.74E-01 

Genotypes Education (Intercept) 101.875 4.149 24.552 2.16E-128 7994 0.068394 

Genotype -5.837 4.153 -1.405 1.60E-01 

birthyear -0.051 0.002 -23.929 2.84E-122 

Geno*birthyear 0.003 0.002 1.389 1.65E-01 

Height (Intercept) 101.777 4.15 24.526 3.94E-128 7994 0.067975 

Genotype 4.746 4.117 1.153 2.49E-01 

birthyear -0.051 0.002 -23.903 5.13E-122 

Geno*birthyear -0.002 0.002 -1.138 2.55E-01 

BMI (Intercept) 101.614 4.153 24.47 1.40E-127 7994 0.066644 
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Genotype 1.183 4.211 0.281 7.79E-01 

birthyear -0.051 0.002 -23.848 1.75E-121 

Geno*birthyear -0.001 0.002 -0.276 7.83E-01 

CES-D (Intercept) 101.538 4.153 24.449 2.23E-127 7994 0.066913 

Genotype 5.035 4.171 1.207 2.27E-01 

birthyear -0.051 0.002 -23.827 2.77E-121 

Geno*birthyear -0.003 0.002 -1.2 2.30E-01 

 

  



Assortative Mating and Differential Fertility by Phenotype and Genotype across the 20th Century: SI 

7 
 

Table S6. Estimates of interaction coefficient from Equation 1 and associated quantities in the sample based on first marriages alone and then all 

spousal pairs.  

    

First 

Spouses 

      All 

spouses 

      

  

Estimate SE t p Estimate SE t p 

Education Pheno 0.0055 0.0022 2.4908 0.0128 0.0049 0.0022 2.2677 0.0234 

 

Geno -0.0031 0.0025 -1.2425 0.2141 -0.0026 0.0024 -1.0737 0.2830 

Height Pheno 0.0015 0.0016 0.9546 0.3399 0.0021 0.0016 1.3321 0.1829 

 

Geno -0.0045 0.0031 -1.4514 0.1467 -0.0042 0.0029 -1.4113 0.1582 

BMI Pheno 0.0026 0.0027 0.9464 0.3440 0.0032 0.0026 1.2216 0.2219 

 

Geno -0.0012 0.0023 -0.5081 0.6114 -0.0017 0.0022 -0.7687 0.4421 

CES-D Pheno 0.0035 0.0022 1.5409 0.1234 0.0033 0.0022 1.5370 0.1244 

  Geno 0.0017 0.0023 0.7268 0.4674 0.0022 0.0022 0.9942 0.3202 
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Table S7: Polygenic Score-Phenotype correlations by marital status subsample.  

  Spouses Non-spouses 

  Correlation CI Correlation CI 

Education 0.183 0.155 0.211 0.18 0.15 0.209 

Height 0.22 0.192 0.247 0.174 0.145 0.204 

BMI 0.259 0.232 0.285 0.243 0.215 0.272 

CES-D 0.062 0.034 0.091 0.064 0.034 0.094 
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Table S8. GCTA heritability estimates for NEB for the entire sample and then for those born 1937 and before versus those born 1938 and after. 

  All 1937 and before 1938 and after 

Source Variance SE Variance SE Variance SE 

V(G) 1.01 0.24 1.05 0.51 0.81 0.38 

V(e) 3.78 0.24 4.11 0.51 3.54 0.38 

Vp 4.79 0.08 5.16 0.12 4.35 0.09 

V(G)/Vp 0.21 0.05 0.2 0.1 0.19 0.09 

logL -10467 

 
-5321.3 

 
-5271.1 

 logL0 -10479 

 
-5323.6 

 
-5274.3 

 LRT 24.77 

 
4.757 

 
6.513 

 df 1 

 
1 

 
1 

 Pval 3.23E-07 

 
0.0146 

 
0.0054 

 n 8160   4031   4268   
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Table S9: Urban-Rural split on assortative mating. 

  Rural Urban 

  Correlation CI Correlation CI 

Education 0.543 0.504 0.580 0.501 0.451 0.547 

BMI 0.224 0.173 0.274 0.262 0.202 0.321 

Height 0.128 0.075 0.180 0.235 0.174 0.294 

CES-D 0.304 0.255 0.352 0.285 0.225 0.342 

Education Score 0.115 0.062 0.168 0.147 0.084 0.209 

BMI Score 0.009 -0.045 0.062 0.064 0.000 0.127 

Height Score 0.202 0.150 0.253 0.383 0.327 0.436 

CES-D Score 0.021 -0.032 0.074 0.040 -0.024 0.104 

pc1 0.200 0.148 0.250 0.247 0.186 0.306 

pc2 0.084 0.030 0.136 0.039 -0.025 0.102 

pc3 0.075 0.022 0.128 0.050 -0.014 0.113 

pc4 0.137 0.084 0.189 0.110 0.047 0.173 
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Table S10: Correlations in PCs computed by different ranges of birth cohorts. 

    

PCs computed on entire 

sample of non-Hispanic 

whites 

PCs computed on older 

sample 

PCs computed on younger 

sample 

group pc Cor CI Cor CI Cor CI 

all 1 0.208 0.169 0.246 0.354 0.318 0.389 0.349 0.313 0.384 

old 1 0.194 0.131 0.256 0.414 0.359 0.467 0.438 0.384 0.49 

young 1 0.289 0.234 0.342 0.371 0.319 0.421 0.35 0.298 0.401 

all 2 0.07 0.03 0.11 0.269 0.231 0.306 0.27 0.232 0.307 

old 2 0.011 -0.054 0.077 0.312 0.252 0.37 0.313 0.253 0.371 

young 2 0.08 0.021 0.139 0.437 0.388 0.484 0.435 0.385 0.481 

all 3 0.067 0.027 0.108 0.554 0.525 0.582 0.002 -0.039 0.042 

old 3 0.06 -0.005 0.125 0.671 0.633 0.705 0.006 -0.059 0.072 

young 3 0.09 0.031 0.148 0.488 0.442 0.532 0.001 -0.058 0.06 

all 4 0.127 0.087 0.167 0.248 0.209 0.285 0.542 0.513 0.57 

old 4 0.154 0.09 0.218 0.266 0.204 0.326 0.674 0.636 0.708 

young 4 0.143 0.084 0.2 0.341 0.288 0.392 0.479 0.432 0.523 
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Table S11. Original versus SIMEX results for Equation1 focusing on polygenic scores.  

    Original SIMEX 

  
Est SE P Est SE P 

Education (Intercept) 5.6730 3.2851 8.43E-02 5.0520 3.2899 1.25E-01 

 
pgs 6.2058 3.3124 6.11E-02 9.5947 4.6249 3.81E-02 

 
t -0.0029 0.0017 8.50E-02 -0.0026 0.0017 1.26E-01 

 
pgs:t -0.0031 0.0017 6.67E-02 -0.0048 0.0024 4.23E-02 

Height (Intercept) 2.1823 3.1348 4.86E-01 2.0875 3.1267 5.04E-01 

 
pgs 9.0137 3.1888 4.72E-03 12.3575 4.4293 5.29E-03 

 
t -0.0011 0.0016 4.89E-01 -0.0011 0.0016 5.06E-01 

 
pgs:t -0.0045 0.0016 6.31E-03 -0.0061 0.0023 7.31E-03 

BMI (Intercept) -4.7301 3.3174 1.54E-01 -4.6582 3.3180 1.60E-01 

 
pgs 2.3258 3.3599 4.89E-01 3.3678 4.8788 4.90E-01 

 
t 0.0024 0.0017 1.54E-01 0.0024 0.0017 1.61E-01 

 
pgs:t -0.0012 0.0017 4.94E-01 -0.0017 0.0025 4.96E-01 

CES-D (Intercept) 3.6273 3.2730 2.68E-01 3.4501 3.2764 2.92E-01 

 
pgs -3.2034 3.3443 3.38E-01 -5.0915 4.7701 2.86E-01 

 
t -0.0019 0.0017 2.67E-01 -0.0018 0.0017 2.91E-01 

  pgs:t 0.0017 0.0017 3.34E-01 0.0026 0.0025 2.82E-01 
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Table S12. Original versus SIMEX results for Equation 2 focusing on polygenic scores.  

    Original SIMEX 

    Est SE P Est SE P 

Education (Intercept) 101.8753 4.1494 2.16E-128 102.0005 4.1488 1.00E-128 

 

pgs -5.8366 4.1529 1.60E-01 -9.4128 5.9987 1.17E-01 

 

t -0.0512 0.0021 2.84E-122 -0.0513 0.0021 1.34E-122 

 

pgs:t 0.0030 0.0021 1.65E-01 0.0048 0.0031 1.21E-01 

Height (Intercept) 101.7771 4.1498 3.94E-128 101.8720 4.1496 2.26E-128 

 

pgs 4.7463 4.1170 2.49E-01 6.4720 5.5422 2.43E-01 

 

t -0.0511 0.0021 5.13E-122 -0.0512 0.0021 2.97E-122 

 

pgs:t -0.0024 0.0021 2.55E-01 -0.0033 0.0029 2.50E-01 

BMI (Intercept) 101.6145 4.1526 1.40E-127 101.6085 4.1524 1.40E-127 

 

pgs 1.1829 4.2111 7.79E-01 2.4695 6.0231 6.82E-01 

 

t -0.0511 0.0021 1.75E-121 -0.0511 0.0021 1.75E-121 

 

pgs:t -0.0006 0.0022 7.83E-01 -0.0013 0.0031 6.86E-01 

CES-D (Intercept) 101.5377 4.1530 2.23E-127 101.4799 4.1533 3.22E-127 

 

pgs 5.0349 4.1714 2.27E-01 8.5624 5.8891 1.46E-01 

 

t -0.0510 0.0021 2.77E-121 -0.0510 0.0021 3.95E-121 

  pgs:t -0.0026 0.0022 2.30E-01 -0.0044 0.0030 1.48E-01 
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Table S13. Further sensitivity analyses for interaction coefficients from Equation 2.  

    Phenotypic Genotypic 

    Estimate Pr(>|t|) N Estimate Pr(>|t|) N 

Original Education -0.009 2.72E-05 7980 0.003 1.65E-01 7994 

Height -0.0003 8.77E-01 7994 -0.0024 2.55E-01 7994 

BMI -0.0058 6.68E-03 7991 -0.0006 7.83E-01 7994 

CES-D 0.0028 1.74E-01 7994 -0.0026 2.30E-01 7994 

Reversed Education    0.0003 7.45E-01 7994 

Height    -0.0003 7.25E-01 7994 

BMI    0.0001 9.08E-01 7994 

CES-D    -0.0009 3.21E-01 7994 

Poisson Education -0.0051 1.47E-09 7980 0.0007 4.24E-01 7994 

Height -0.0008 3.54E-01 7994 -0.0005 5.31E-01 7994 

BMI -0.0015 6.79E-02 7991 -0.0001 9.26E-01 7994 

CES-D 0.0014 1.02E-01 7994 -0.0008 3.64E-01 7994 

All kids Education -0.0102 1.03E-07 8851 0.0007 7.05E-01 8865 

Height -0.0041 3.28E-02 8865 -0.0039 3.81E-02 8865 

BMI -0.0063 1.11E-03 8862 0.0021 2.76E-01 8865 

CES-D 0.0053 4.58E-03 8865 -0.0008 6.78E-01 8865 
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Table S14. Sensitivity analysis on whether estimates are standardized by sex. 

      Original Estimates Estimates when phenotypes are standardized within sex 

    Coefficient Estimate SE t PV Estimate SE t PV 

Phenotypes-

Eqn 1 

Education (Intercept) -10.2097 2.2818 -4.4740 7.84E-06 -6.2503 2.2149 -2.8219 4.79E-03 

Spouse Phenotype -10.0688 4.2506 -2.3690 1.79E-02 -6.4012 4.3119 -1.4845 1.38E-01 

birthyear 0.0053 0.0012 4.4880 7.38E-06 0.0032 0.0011 2.8337 4.62E-03 

Sp_Pheno*birthyear 0.0055 0.0022 2.4910 1.28E-02 0.0036 0.0022 1.6073 1.08E-01 

Height (Intercept) -26.7811 3.4573 -7.7460 1.15E-14 -8.5153 2.9835 -2.8541 4.33E-03 

Spouse Phenotype -3.4636 3.1366 -1.1040 2.70E-01 0.7766 4.4062 0.1762 8.60E-01 

birthyear 0.0139 0.0018 7.8000 7.58E-15 0.0044 0.0015 2.8619 4.23E-03 

Sp_Pheno*birthyear 0.0015 0.0016 0.9550 3.40E-01 -0.0003 0.0023 -0.1384 8.90E-01 

BMI (Intercept) -28.5661 2.9767 -9.5970 1.31E-21 -25.5482 2.9943 -8.5321 1.92E-17 

Spouse Phenotype -4.7530 5.2324 -0.9080 3.64E-01 -5.0834 5.2965 -0.9598 3.37E-01 

birthyear 0.0147 0.0015 9.5950 1.32E-21 0.0132 0.0015 8.5272 2.00E-17 

Sp_Pheno*birthyear 0.0026 0.0027 0.9460 3.44E-01 0.0027 0.0027 1.0001 3.17E-01 

CES-D (Intercept) 1.1154 2.7934 0.3990 6.90E-01 -8.5937 2.7476 -3.1278 1.77E-03 

Spouse Phenotype -6.4433 4.3609 -1.4780 1.40E-01 -3.5800 5.3421 -0.6702 5.03E-01 

birthyear -0.0006 0.0014 -0.4440 6.57E-01 0.0044 0.0014 3.0899 2.01E-03 

Sp_Pheno*birthyear 0.0035 0.0023 1.5410 1.23E-01 0.0020 0.0028 0.7233 4.70E-01 

Phenotypes-

Eqn 2 

Education (Intercept) 92.6000 4.1810 22.1440 1.71E-105 92.1870 4.1830 22.0380 1.58E-104 

Genotype 17.2000 4.1530 4.1480 3.39E-05 16.8060 4.1580 4.0420 5.34E-05 

Birthyear -0.0460 0.0020 -21.5200 6.74E-100 -0.0460 0.0020 -21.4140 5.85E-99 

Genotype*birthyear -0.0090 0.0020 -4.1980 2.72E-05 -0.0090 0.0020 -4.0940 4.28E-05 

Height (Intercept) 102.0000 4.1490 24.5880 9.40E-129 100.8310 4.1560 24.2590 1.70E-125 

Genotype 0.5430 4.0800 0.1330 8.94E-01 1.2360 4.0590 0.3040 7.61E-01 

Birthyear -0.0510 0.0020 -23.9640 1.28E-122 -0.0510 0.0020 -23.6360 1.91E-119 

Genotype*birthyear 0.0000 0.0020 -0.1550 8.77E-01 -0.0010 0.0020 -0.3200 7.49E-01 

BMI (Intercept) 105.0000 4.1770 25.2140 4.88E-135 105.6790 4.1800 25.2790 1.05E-135 

Genotype 11.3000 4.1340 2.7420 6.12E-03 11.3490 4.1050 2.7640 5.72E-03 

Birthyear -0.0530 0.0020 -24.5940 8.33E-129 -0.0530 0.0020 -24.6600 1.83E-129 

Genotype*birthyear -0.0060 0.0020 -2.7130 6.68E-03 -0.0060 0.0020 -2.7350 6.26E-03 

CES-D (Intercept) 102.0000 4.1530 24.5570 1.90E-128 102.2200 4.1570 24.5880 9.52E-129 

Genotype -5.4300 4.0260 -1.3490 1.77E-01 -6.6820 3.9650 -1.6850 9.20E-02 
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birthyear -0.0510 0.0020 -23.9350 2.48E-122 -0.0510 0.0020 -23.9660 1.24E-122 

Genotype*birthyear 0.0030 0.0020 1.3590 1.74E-01 0.0030 0.0020 1.6940 9.03E-02 
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Figure S1. Estimated densities for phenotypes before (left) and after (right) standardization. Note that for 

CES-D, we first took the log of the mean CES-D plus one and then standardized. Bottom panel shows 

histogram for NEB. 
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Figure S2. Densities before (black) and after (red) residualization by 10 PCs. Normal curves with the 

observed mean and SD are shown in dashed lines.  
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Figure S3: Spousal correlations on principal components. Light gray bars represent correlations for 

principal components computed amongst the analytic sample (N=8865) while dark gray bars represent the 

principal components computed amongst all genotyped HRS respondents. 
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Figure S4. Spousal correlations in the first four PCs across birth cohorts; no significant differences are 

observed, suggesting that population structure shifts do not explain PGS changes in spousal intraclass 

correlations. 
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Figure S5: Distribution of polygenic scores for spousal and non-spousal genotyped samples in the HRS. 
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Figure S6: Comparison of PGS-phenotype correlations with GREML estimates of h2
snps, by birth cohort in 

the HRS for selected phenotypes. 
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Figure S7: Spousal genome-wide relatedness (KING estimates) by birth cohort in the HRS. 
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Figure S8: Version of Figure 1 from main text, polygenic scores not residualized on top. 10 PCs with (A) 

using phenotypes and (B) using genotypes. 
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Figure S9: Version of Figure 2 from main text, polygenic scores not residualized on top. 10 PCs with (A) 

using phenotypes and (B) using genotypes. 

 

 

 


