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Variables Mean Percentage 

Target adolescent   

Smokers 6.97 (0.3241) 

Female 42.93 (0.5951) 

Age 19.16 (0.0373) 

Delayed at school (omitted category: not delayed)   

Delayed one year 31.86 (0.6007) 

Delayed two years 37.46 (0.6685) 

Skin colour/race (omitted category: White/Asian)   

Black 6.03 (0.3010) 

Pardo (mixed race) 45.15 (0.6451) 

Parents   

Mother's age 45.23 (0.0775) 

Mother's education 6.80 (0.0662) 

Mother works for pay 59.94 (0.6479) 

Mother smokes 16.86 (0.4678) 

Mother smoked while pregnant 4.77 (0.2751) 

Father's age 48.98 (0.0949) 

Father's education 6.32 (0.0679) 

Father works for pay 87.54 (0.3969) 

Father smokes 27.04 (0.5779) 

Smoking status (omitted category: neither smoke)   

Both parents smoke 8.54 (0.3467) 

Only mother smokes 8.37 (0.3382) 

Only father smokes 18.52 (0.4764) 

Target’s siblings   

Smokers 7.32 (0.3284) 

Both smoke (concordant smoker pairs) 1.79 (0.1614) 

Neither smokes (concordant non-smoker) 87.55 (0.4191) 

Only one smokes (discordant) 10.66 (0.3808) 

Female 43.10 (0.6141) 

Same sex 51.87 (0.6011) 

Age 19.15 (0.0347) 

Delayed at school (omitted category: not delayed)   

Delayed one year 31.88 (0.5930) 

Delayed two years 37.66 (0.6422) 

Skin colour/race (omitted category: White/Asian)   

Black 5.66 (0.2711) 

Pardo (mixed race) 46.72 (0.6501) 

Family and household characteristics   

Number of siblings 1.99 (0.0167) 

Area of residence   

Urban 80.66 (0.7247) 

Region of residence (omitted category: Southeast)   

North 8.76 (0.2846) 

Northeast 30.07 (0.5325) 

South 11.77 (0.3452) 

Centre-West 7.05 (0.2317) 

Number of observations 8,604  



 

Y1j=Xj+1j  

Y2j=Zj+2j 

 

    





 





 

Variables Model 1 Model 2 Model 3 Model 4 

Female -0.466*** -0.486*** -0.454*** -0.515*** 

(0.04) (0.05) (0.06) (0.05) 

Age (logarithm) 2.188*** 2.246*** 2.461*** 2.176*** 

(0.13) (0.13) (0.19) (0.14) 

Delayed one year in school 0.195*** 0.189*** 0.187** 0.203*** 

(0.06) (0.06) (0.07) (0.06) 

Delayed two years in school 0.872*** 0.845*** 0.700*** 0.837*** 

(0.07) (0.07) (0.09) (0.07) 

Mother’s education -0.00565 -0.00288 0.00529 -0.00172 

(0.01) (0.01) (0.01) (0.01) 

Father’s education 0.0085 0.0110* 0.0119 0.0115* 

(0.01) (0.01) (0.01) (0.01) 

Both parents smoke  0.627*** 0.544*** 0.584*** 

 (0.06) (0.08) (0.06) 

Only mother smokes  0.517*** 0.475*** 0.479*** 

 (0.07) (0.10) (0.06) 

Only father smokes  0.328*** 0.325*** 0.303*** 

 (0.05) (0.07) (0.05) 

Sibling smokes   1.987***  

  (0.05)  

Sibling sex     

Same sex     

Younger and does not smoke    -0.261*** 

   (0.08) 

Younger and smokes    0.670*** 

   (0.12) 

Older and smokes    0.684*** 

   (0.15) 

Opposite sex     

Younger and does not smoke    -0.125* 

   (0.08) 

Younger and smokes    0.798*** 

   (0.16) 

Older and smokes    0.658*** 

   (0.21) 

Older and does not smoke    -0.0198 

   (0.06) 

Constant -8.508*** -8.980*** -9.933*** -8.779*** 

(0.45) (0.45) (0.64) (0.45) 

Number of observations 16,264 16,171 16,124 16,171 
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Samples by the  
combination of siblings’ sex 

N BIC 
Parental smoking 

ρ 

Both Father Mother 

I. Male–Male       

Baseline model 2,747 1,462,590 - - - 0.4770*** 

Model 1 2,747 1,507,259 - - - 0.4734*** 

Model 2 2,732 1,449,603 0.66*** 0.31*** 0.49*** 0.4383*** 

II. Female–Female       

Baseline model 1,612 327,057 - - - 0.7967*** 

Model 1 1,612 331,234 - - - 0.7863*** 

Model 2 1,601 319,156 0.53*** -0.11 0.59** 0.7685*** 

III. Female–Male       

Baseline model 4,020 1,639,560 - - - 0.4792*** 

Model 1 4,020 1,737,100 - - - 0.4055*** 

Model 2 3,994 1,658,417 0.59*** 0.42*** 0.55*** 0.3573*** 
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Hypotheses 

Conventional probit Biprobit 

Hypothesis 1 

Familial effects are strong Yes Yes 
Parents Yes Yes 
Siblings Yes Yes 

Hypothesis 2 

Sibling and parental effects are separable Yes Yes 

Hypothesis 3 

Gender-specific parental effects Weak Yes 

Hypothesis 4 

Gender-specific sibling effects Weak Yes 

Birth order-specific effects Weak Weak 

Hypothesis 5 

In utero effects None None 
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