Zara Izadi

Specify a hypothesis regarding a particular exposure and outcome and a binary effect modifier including specific measures of association (specify the magnitudes of that association you anticipate. I suggest making everything cross-sectional). Using the software of your choice, generate a population with 1000 people under a causal structure consistent with this hypothesis. 

[bookmark: _GoBack]Exposure: BMI (mean: 0, SD: 5) I am centering BMI on 0 so that my outcome has a mean of 50 among people with mean BMI and non-exposure to biologic drugs 
Outcome: Functional status 
Effect modifier: Biologic drug use (40% users, 60% non-users)
Hypothesis: Functional status is decreased with increasing BMI. However, among biologic users increasing BMI does not associate with reducing functional status because biologic drugs increase weight while decreasing muscoskeletal inflammation
Causal structure: E(Y) = 50 – 0.8*BMI + 5*BIO + 2*BMI*BIO + e 
Simulation code:
clear
set obs 1000
gen bmi = rnormal(0,5)
gen bio = runiform()>0.4
gen y_e = rnormal()
gen y = 50 + y_e - 0.8*bmi + 5*bio + 2*bmi*bio
regress y bmi i.bio c.bmi#i.bio
save "C:\Users\z_iza\Desktop\PhD\Classes\Epi III\Session 6\HW for wk 6 b.dta", replace

Draw a simple random sample 100 individuals from this population and estimate the population average exposure-outcome association and the association stratified by your modifier of interest within this subset.  Repeat this 10-times and write the parameter estimates and CI each time.
Stata code (repeated 10 times):
clear
use "C:\Users\z_iza\Desktop\PhD\Classes\Epi III\Session 6\HW for wk 6 b.dta"
sample 100, count
regress y bmi
regress y bmi if bio==1
regress y bmi if bio==0

	Population average BMI coefficient (95% CIs)
	BMI coefficient among biologic users (95% CIs)
	BMI coefficient among biologic non-users (95% CIs)

	.454531 (.2301771    .6788849)
	1.182767 (1.128251    1.237284)
	-.767852 (-.8328627   -.7028413)

	.3761645 (.1439155    .6084135)
	1.18676 (1.126174    1.247347)
	-.8012505 (-.8617792   -.7407218)

	.3582049 (.1381248     .578285)
	1.190958 (1.131467    1.250449)
	-.7948775 (-.8680835   -.7216716)

	.1708319 (-.063124    .4047878)
	1.181417 (1.116505    1.246329)
	-.8293004 (-.8905851   -.7680157)

	.4792534 (.2572978    .7012089)
	1.200579 (1.150223    1.250935)
	-.7843002 (-.8538907   -.7147097)

	.3895109 (.1647442    .6142776)
	1.253031 (1.197621    1.308441)
	-.7785569 (-.8372959    -.719818)

	.2833432 (.0522108    .5144757)
	1.202318 (1.151481    1.253156)
	-.777671 (-.854979    -.700363)

	.518578 (.299343     .737813)
	1.19065 (1.144341    1.236959)
	-.7267915 (-.785926    -.667657)

	.4235648 (.210598    .6365316)
	1.202416 (1.14755    1.257283)
	-.8062333 (-.8546939   -.7577727)

	.2692264 (.0263652    .5120876)
	1.200434 (1.152223    1.248645)
	-.8179023 (-.8877406   -.7480639)




Repeat the data set construction, setting the causal effect to the null.  Again, repeat this 10-times and write the parameter estimate and CI each time (if you figure out how to automate it, run it 1000 times and post the histogram of the parameter estimates and p-values).
Causal structure after setting the causal effect to null among ref population (biologic drug non-users): E(Y) = 50 + 0*BMI + 5*BIO + 2*BMI*BIO + e


Simulation code:
clear
set obs 1000
gen bmi = rnormal(0,5)
gen bio = runiform()>0.4
gen y_e = rnormal()
gen y = 50 + y_e + 0*bmi + 5*bio + 2*bmi*bio
regress y bmi i.bio c.bmi#i.bio
save "C:\Users\z_iza\Desktop\PhD\Classes\Epi III\Session 6\HW for wk 6 b.dta", replace

	Population average BMI coefficient (95% CIs)
	BMI coefficient among biologic users (95% CIs)
	BMI coefficient among biologic non-users (95% CIs)

	.8352696 (.6148677    1.055672)
	2.028266 (1.974159    2.082372)
	.0186623 (-.0354703    .0727949)

	1.197124 (.9721574    1.422091)
	 1.99087 (1.934985    2.046755)
	.0260246 (-.0278992    .0799484)

	1.20179 (.979663    1.423917)
	1.987222 (1.928814     2.04563)
	 .035769 (-.0260157    .0975537)

	1.200135 (.9755775    1.424693)
	1.97226 (1.915461    2.029058)
	-.0084256 (-.0807588    .0639076)

	.8895371 (.6783657    1.100708)
	1.952924 (1.898673    2.007176)
	.0033545 (-.0477477    .0544566)

	1.141917 (.917089    1.366744)
	2.012371 (1.954299    2.070444)
	 .0070653 (-.0524751    .0666056)

	.9106074 (.6928471    1.128368)
	1.979142 (1.926578    2.031706)
	-.0000903 (-.0460727    .0458922)

	.9380205 (.7147444    1.161297)
	1.975147 (1.91467    2.035625)
	.0223651 (-.0381592    .0828895)

	.9895261 (.7827663    1.196286)
	1.9617 (1.904376    2.019024)
	-.0044004 (-.0682768     .059476)

	.8298111 (.598277    1.061345)
	2.003468 (1.936305    2.070631)
	.024539 (-.0219685    .0710466)


No main effect for BMI but there is still statistically significant effect modification by biologic drug use. 

Code for automation loop:
clear
use "C:\Users\z_iza\Desktop\PhD\Classes\Epi III\Session 6\HW for wk 6 b.dta"
capture postutil clear
postfile handle int i double beta double p using betas, replace
 forvalues i=1(1)1000 {
 preserve 
 gen random=runiform()
 sort random
 drop random
 keep in 1/100
 regress y bmi if bio==0 
 restore
post handle (`i') (_b[bmi]) (2 * ttail(e(df_r), abs(_b[bmi]/_se[bmi])))
}
postclose handle 
use betas, clear

Summary of BMI coefficient among ref population (biologic drug non-users): 
sum beta
    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
        beta |      1,000    .0018692    .0306267  -.0864086   .0953546

Summary of p-value for BMI coefficient among ref population (biologic drug non-users):
sum p
    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
           p |      1,000    .4969857    .2856448   .0038086   .9969207




Histogram of the population average BMI coefficient:
[image: ]


Histogram of p-values for the population average BMI coefficient:
[image: ]

Use your code above and, also a canned software command to estimate statistical power to detect the difference in means under the settings below:

Code for simulation (codes in red font were modified for each set of parameters):
clear
set obs 1000
gen u0 = rnormal(0.02, 1)
gen u1 = rnormal(0.12, 1)
save "C:\Users\z_iza\Desktop\PhD\Classes\Epi III\Session 6\HW for wk 6 c.dta", replace

clear
use "C:\Users\z_iza\Desktop\PhD\Classes\Epi III\Session 6\HW for wk 6 c.dta"
capture postutil clear
postfile handle int i double p using betas, replace
 forvalues i=1(1)100 {
 preserve 
 gen random=runiform()
 sort random
 drop random
 keep in 1/100
 ttest u0==u1 
 restore
post handle (`i') (r(p))
}
postclose handle 
use betas, clear
gen pfive=p<0.05
sum pfive

*n=100, μ0=.02, μ1=.12, SD=1, α=.05
    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
       pfive |        100         .09    .2876235          0          1
Power to detect a statistically significant difference in means is 9%. 


*n=100, μ0=.02, μ1=.12, SD=2, α=.05
    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
       pfive |        100         .04    .1969464          0          1
Power to detect a statistically significant difference in means is 4%. 

*n=500, μ0=.3, μ1=.3, SD=1, α=.05

    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
       pfive |        100         .06    .2386833          0          1
Power to detect a statistically significant difference in means is 6%. 

For each of the 3 settings above, what is the power to detect whether the ratio of the means=1?
Code for simulation (codes in red font were modified for each set of parameters):
clear
set obs 1000
gen u0 = rnormal(0.02, 1)
gen u1 = rnormal(0.12, 1)
gen ratio = u0/u1
save "C:\Users\z_iza\Desktop\PhD\Classes\Epi III\Session 6\HW for wk 6 c.dta", replace

clear
use "C:\Users\z_iza\Desktop\PhD\Classes\Epi III\Session 6\HW for wk 6 c.dta"
capture postutil clear
postfile handle int i double p using betas, replace
 forvalues i=1(1)100 {
 preserve 
 gen random=runiform()
 sort random
 drop random
 keep in 1/100
 ttest ratio==1
 restore
post handle (`i') (r(p))
}
postclose handle 
use betas, clear
gen pfive=p<0.05
sum pfive

*n=100, μ0=.02, μ1=.12, SD=1, α=.05
    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
       pfive |        100          .2    .4020151          0          1
Power to detect a statistically significant difference in means is 20%. 

*n=100, μ0=.02, μ1=.12, SD=2, α=.05
    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
       pfive |        100         .17    .3775252          0          1
Power to detect a statistically significant difference in means is 17%. 

*n=500, μ0=.3, μ1=.3, SD=1, α=.05
    Variable |        Obs        Mean    Std. Dev.       Min        Max
-------------+---------------------------------------------------------
       pfive |        100          .5    .5025189          0          1
Power to detect a statistically significant difference in means is 50%. 

Therefore, using the same parameters, statistical significance of a relative measure can be detected with more power than statistical significance of an absolute measure. 
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Specify a hypothesis regarding a particular exposure


 


and outcome and a binary effect modifier including 


specific measures of association (specify the magnitudes of that association you anticipate. I suggest making 


everything cross


-


sectional). Using the software of your choice, generate a population with 100


0 people under a 


causal structure consistent with this hypothesis. 


 


 


Exposure:


 


BMI (mean: 


0


, SD: 5)


 


I am centering BMI on 0 so that my outcome has a mean of 50 among 


people with mean BMI and non


-


exposure to biologic drugs 


 


Outcome:


 


Functional status 


 


Effect modifier:


 


Biologic drug use (


40%


 


users


, 


60%


 


non


-


users


)


 


Hypothesis:


 


Functional status is decreased


 


with increasing BMI. However, among biologic users 


increasing BMI does not associate with reducing functional status because biologic drugs increase 


weight while decreasing muscoskeletal inflammation


 


Causal structure


:


 


E(Y) = 


50


 


–


 


0.8


*BMI +


 


5*BIO +


 


2


*BMI*B


IO + e 


 


Simulation code:


 


clear


 


set obs 1000


 


gen bmi = rnormal(0,5)


 


gen bio = runiform()>0.4


 


gen y_e = rnormal()


 


gen y = 50 + y_e 


-


 


0.8*bmi + 5*bio + 2*bmi*bio


 


regress y bmi i.bio c.bmi#i.bio


 


save


 


"C:


\


Users


\


z_iza


\


Desktop


\


PhD


\


Classes


\


Epi III


\


Session 6


\


HW for wk 6 b.dta"


, replace


 


 


Draw a simple random sample 100 individuals from this 


population and estimate the population average 


exposure


-


outcome association and the association stratified by your modifier of interest within this 


subset.


 


 


Repeat this 10


-


times and write the parameter estimates and CI each time.


 


Stata code


 


(repeated 10 times)


:


 


clear


 


use "C:


\


Users


\


z_iza


\


Desktop


\


PhD


\


Classes


\


Epi III


\


Session 6


\


HW for wk 6 b.dta"


 


sample 100, count


 


regress y bmi


 


reg


ress y bmi if bio==1


 


regress y bmi if bio==0


 


 


Population average BMI 


co


efficient (95% CIs)


 


BMI coefficient among biologic 


users (95% CIs)


 


BMI coefficient among biologic 


non


-


users (95% CIs)


 


.454531 (.2301771    .6788849)


 


1.182767 (1.128251    1.237284)


 


-


.767852 (


-


.8328627   


-


.7028413)


 


.3761645 (.1439155    .6084135)


 


1.18676 (1.126174    1.247347)


 


-


.8012505 (


-


.8617792   


-


.7407218)


 


.3582049 (.1381248     .578285)


 


1.190958 (1.131467    1.250449)


 


-


.7948775 (


-


.8680835   


-


.7216716)


 


.1708319 (


-


.063124    .4047878)


 


1.181417 (1.116505    1.246329)


 


-


.8293004 


(


-


.8905851   


-


.7680157)


 


.4792534 (.2572978    .7012089)


 


1.200579 (1.150223    1.250935)


 


-


.7843002 (


-


.8538907   


-


.7147097)


 


.3895109 (.1647442    .6142776)


 


1.253031 (1.197621    1.308441)


 


-


.7785569 (


-


.8372959    


-


.719818)


 


.2833432 (.0522108    .5144757)


 


1


.202318 (1.151481    1.253156)


 


-


.777671 (


-


.854979    


-


.700363)


 


.518578 (.299343     .737813)


 


1.19065 (1.144341    1.236959)


 


-


.7267915 (


-


.785926    


-


.667657)


 


.4235648 (.210598    .6365316)


 


1.202416 (1.14755    1.257283)


 


-


.8062333 (


-


.8546939   


-


.7577727)


 


.2692264 (.0263652    .5120876)


 


1.200434 (1.152223    1.248645)


 


-


.8179023 (


-


.8877406   


-


.7480639)


 


 


 


Repeat the data set construction, setting the causal effect to the null.


 


 


Again, repeat this 10


-


times and write the 


parameter estimate and CI each time (i


f you figure out how to automate it, run it 1000 times and post the 


histogram of the parameter estimates and p


-


values).


 


Causal structure after setting the causal effect to null


 


among ref population (biologic drug non


-


users)


: 


E(Y) = 


50


 


+


 


0*BMI + 5*BIO + 


2


*B


MI*BIO + e


 


 


 




Zara Izadi     Specify a hypothesis regarding a particular exposure   and outcome and a binary effect modifier including  specific measures of association (specify the magnitudes of that association you anticipate. I suggest making  everything cross - sectional). Using the software of your choice, generate a population with 100 0 people under a  causal structure consistent with this hypothesis.      Exposure:   BMI (mean:  0 , SD: 5)   I am centering BMI on 0 so that my outcome has a mean of 50 among  people with mean BMI and non - exposure to biologic drugs    Outcome:   Functional status    Effect modifier:   Biologic drug use ( 40%   users ,  60%   non - users )   Hypothesis:   Functional status is decreased   with increasing BMI. However, among biologic users  increasing BMI does not associate with reducing functional status because biologic drugs increase  weight while decreasing muscoskeletal inflammation   Causal structure :   E(Y) =  50   –   0.8 *BMI +   5*BIO +   2 *BMI*B IO + e    Simulation code:   clear   set obs 1000   gen bmi = rnormal(0,5)   gen bio = runiform()>0.4   gen y_e = rnormal()   gen y = 50 + y_e  -   0.8*bmi + 5*bio + 2*bmi*bio   regress y bmi i.bio c.bmi#i.bio   save   "C: \ Users \ z_iza \ Desktop \ PhD \ Classes \ Epi III \ Session 6 \ HW for wk 6 b.dta" , replace     Draw a simple random sample 100 individuals from this  population and estimate the population average  exposure - outcome association and the association stratified by your modifier of interest within this  subset.     Repeat this 10 - times and write the parameter estimates and CI each time.   Stata code   (repeated 10 times) :   clear   use "C: \ Users \ z_iza \ Desktop \ PhD \ Classes \ Epi III \ Session 6 \ HW for wk 6 b.dta"   sample 100, count   regress y bmi   reg ress y bmi if bio==1   regress y bmi if bio==0    

Population average BMI  co efficient (95% CIs)  BMI coefficient among biologic  users (95% CIs)  BMI coefficient among biologic  non - users (95% CIs)  

.454531 (.2301771    .6788849)  1.182767 (1.128251    1.237284)  - .767852 ( - .8328627    - .7028413)  

.3761645 (.1439155    .6084135)  1.18676 (1.126174    1.247347)  - .8012505 ( - .8617792    - .7407218)  

.3582049 (.1381248     .578285)  1.190958 (1.131467    1.250449)  - .7948775 ( - .8680835    - .7216716)  

.1708319 ( - .063124    .4047878)  1.181417 (1.116505    1.246329)  - .8293004  ( - .8905851    - .7680157)  

.4792534 (.2572978    .7012089)  1.200579 (1.150223    1.250935)  - .7843002 ( - .8538907    - .7147097)  

.3895109 (.1647442    .6142776)  1.253031 (1.197621    1.308441)  - .7785569 ( - .8372959     - .719818)  

.2833432 (.0522108    .5144757)  1 .202318 (1.151481    1.253156)  - .777671 ( - .854979     - .700363)  

.518578 (.299343     .737813)  1.19065 (1.144341    1.236959)  - .7267915 ( - .785926     - .667657)  

.4235648 (.210598    .6365316)  1.202416 (1.14755    1.257283)  - .8062333 ( - .8546939    - .7577727)  

.2692264 (.0263652    .5120876)  1.200434 (1.152223    1.248645)  - .8179023 ( - .8877406    - .7480639)  

    Repeat the data set construction, setting the causal effect to the null.     Again, repeat this 10 - times and write the  parameter estimate and CI each time (i f you figure out how to automate it, run it 1000 times and post the  histogram of the parameter estimates and p - values).   Causal structure after setting the causal effect to null   among ref population (biologic drug non - users) :  E(Y) =  50   +   0*BMI + 5*BIO +  2 *B MI*BIO + e      

