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INTRODUCTION

OVERVIEW:

>> Normally begin with this Step #2 file, which has all raw variables, all our analysis variables, and specifications for all the analyses in the Nature Biotechnology article. If you want to define new variables, do that here.

>> The Step #1 file uses the raw data and creates the variables used in the analysis.  It is mainly for reference. 

TO RUN this Step #2 file:

>> Change the data file location (grey box in section #100) to suit your own arrangements. 

>> Run section #100 

>> IF YOU WANT TO USE THE eval5 COMMAND (optional but convenient; see examples below for what it does), then run Eval4_forNatureBiotechnologyStata2file (copy it in Word, paste into a "do" file, and run).

>> Then run any of the analyses (in sections #110 on). The comments, debugging, etc in hidden text will drop out and the rest is garden variety Stata which should run without further changes.

>> If you want to run all the analysis in the Nature Biotechnology MS at once, then copy this command file (from Section #100 to the end), paste into a Stata "do file" window, and run. 

>> If you want to add new variables, do so at the end of Section #100.

SEQUENCE:

>> Previous: File: Stata1_RawToAnaVars_IsssUSA2009_xx.doc

         Creates analysis variables from raw data

         Saves both raw data & analysis variables in file: IsssUSA_AnalysisVars_1.dta

>> This: File: Stata2_Analysis_IsssUSA2009_xx.doc

         Uses data from file: IsssUSA_AnalysisVars_1.dta

         Runs all analyses in 2011 Nature Biotechnology article.

         Starting place for replication and extensions.

>> Next: None

REQUIRES:

>> Stata – programmed originally in Stata 10 and tested in Stata 11, but most other versions should be OK.

>> Eval4 – a Stata routine used for convenience in some analyses (but not essential). Provided as a Stata "do" file: Eval4_forNatureBiotechnologyStata2file.doc  Cut and paste from the MS Word file into a Stata "do" file and run that.

>> Amos (for part of one table only, a confirmatory factor analysis)

TYPOGRAPHIC CONVENTIONS:

>>Stata commands are generally in brown text, like this:

recode YearBorn1 ( min/1920 = .), gen( ageQ )

>>Hidden green text, like this:

tab1  noChQ 

records debugging commands that I used when programming. You do NOT need to run them (by default they do not run). Sometimes they use variables that are not part of this extract file.

>>Comments are in hidden text boxes, like this:

This is a comment.

It may also record output, for example frequencies or regressions.

*These are the variables, both raw and those made by Step #1 and analyzed here:

*Variables: Demog_____ Sex eWhite eBlack eLatin eAsian eNatv eNEC bUSA EdNow EdPlan Urban Marr YearBorn1 MonthBorn1 DayBorn1 ageQ ageSQ ageM maleQ maleM urban2 rural married edNowQ edNow2Q edNow2M uni toHS someUni BA MaPhd ptyYou ptyVote ptyDemQ voteDemQ polDem9 Religion_____ DnomNow ChGoNow cathQ protQ noChQ fundmQ chGoNowQ chGoNowSQ chGoNow2Q Work_____ wFT wPT wHol wUnemp wRet wUni wHome wDisabl wWho wStat yFam yYou status yFam1 yYou1 lnFamInc zEd zStatus zFamInc SES9 Believe_____ mrlEthC mrlMD mrlYou1st mrlPope mrlABC mrlFund mrlNIH mrlYou  mrlEthCQ mrlMDQ mrlYou1stQ mrlPopeQ mrlABCQ mrlFundQ mrlNIHQ mrlYouQ top3PopeQ top3ABCQ top3FundQ top3EthCQ top3MDQ top3NIHQ StemCell_____ caEndgr caFarm chKid chAdult ctHrt ctPara ctAllrg ctSkin ctCancr cnHrt cnSkin cnAllrg cnCancr cethSpare cethDonate corgPay cipsHrt cipsAllrg cipsSkin cipsCancr caEndgrQ caFarmQ chKidQ chAdultQ ctHrtQ ctParaQ ctAllrgQ ctSkinQ ctCancrQ cnHrtQ cnSkinQ cnAllrgQ cnCancrQ cethSpareQ cethDonateQ corgPayQ cipsHrtQ cipsAllrgQ cipsSkinQ cipsCancrQ cThrp9 cNIH9 cIPS9 cHumn9 cAnml9 cEugen9 cEmbryo9 End_____   
*100: Data – analysis variables.  STATA PROGRAMMING BEGINS HERE

*First run this section (#100) in a Stata do file. Then run any of the analyses.

clear *

set memory 400m 

set more off,  permanently

set varlabelpos 12 

set varabbrev off

set scrollbufsize 250000

*----- ANALYSIS DATA (change this to reflect your file location)
cd C:\_ACTIVE\00_Projects_Major\2009_Stem_Cell\53_2AF_NatureBiotech\5_Data_AnalysisVars

use IsssUSA_AnalysisVars_1.dta, clear

*----- This is for the Eval4 command. If you are not using that, this is harmless.

*See notes about Eval4 in the "Introduction" section above.

   capture program drop fix_vars      /*Drop previous version, so can replace */

program define fix_vars 

/* compute interactions & quadratics: "quietly replace" */

quietly replace ageSQ = (ageQ-40)^2 

quietly replace chGoNowSQ = (chGoNowQ - 12)^2

end 

*----- NEW VARIABLES (optional)

*If you want to define new variables of your own, do so here.

*110 Main table – Measurement (Nature Biotechnology MS)

*Correlations & means in Main Table    

corr caEndgrQ caFarmQ  chKidQ chAdultQ   ctHrtQ ctCancrQ ctAllrgQ cnHrtQ cnCancrQ cnAllrgQ cipsHrtQ cipsCancrQ cipsAllrgQ ctSkinQ cnSkinQ cipsSkinQ 

sum caEndgrQ caFarmQ  chKidQ chAdultQ   ctHrtQ ctCancrQ ctAllrgQ cnHrtQ cnCancrQ cnAllrgQ cipsHrtQ cipsCancrQ cipsAllrgQ ctSkinQ cnSkinQ cipsSkinQ , sep(0)

*Confirmatory factor loadings (Done in AMOS; see separate file)

*115 Regressions – for the figures in main MS   (Nature Biotechnology MS)

*Clone animals

regress  cAnml9 ageQ ageSQ maleQ cathQ fundmQ chGoNowQ chGoNowSQ SES9, beta

sum pAnml iAnml cAnml9 

     eval4 linear ageQ "20 60"

     eval4 linear chGoNowQ "0.5 52"

*Clone humans

regress  cHumn9 ageQ ageSQ maleQ cathQ fundmQ chGoNowQ chGoNowSQ SES9, beta 

     eval4 linear ageQ "20 60"

     test chGoNowQ chGoNowSQ

*Therapeutic cloning, inner cell mass 

regress  cEmbryo9 ageQ ageSQ maleQ cathQ fundmQ chGoNowQ chGoNowSQ SES9, beta

    *for catholic, use one-tailed sig test as church policy is clear & salient.

     test ageQ ageSQ

     eval4 linear chGoNowQ "0.5 52"

*Adult cells iPS

regress  cIPS9 ageQ ageSQ maleQ cathQ fundmQ chGoNowQ chGoNowSQ SES9, beta

     eval4 linear chGoNowQ "0.5 52"

     *for SES, the comparison is roughly bottom 10% versus top 10%

     eval4 linear SES9 "-0.88 0.98 "

*Cosmetic

regress  cEugen9 ageQ ageSQ maleQ cathQ fundmQ chGoNowQ chGoNowSQ SES9, beta

     eval4 linear ageQ "20 60"

     test ageQ ageSQ

     eval4 linear chGoNowQ "0.5 52"

*120 "Who believe" Qs

*Table S1: Frequencies on "believe" Qs

tab1 mrlEthCQ mrlMDQ mrlYou1stQ mrlPopeQ mrlABCQ mrlFundQ mrlNIHQ mrlYouQ

sum mrlEthCQ mrlMDQ mrlYou1stQ mrlPopeQ mrlABCQ mrlFundQ mrlNIHQ mrlYouQ

tab1 top3PopeQ top3ABCQ top3FundQ top3EthCQ top3MDQ top3NIHQ

table mrlYouQ mrlPopeQ , c(freq)

table mrlYouQ mrlPopeQ , c(mean cEmbryo9)

*Table S2: Crosstab, you & Catholic church on "believe" Qs

tab mrlYouQ mrlPopeQ , cell nofreq

*125 Table S3:  Stem Cell frequencies, etc

*Frequencies

tab1 caEndgrQ caFarmQ  chKidQ chAdultQ   ctHrtQ ctCancrQ ctAllrgQ cnHrtQ cnCancrQ cnAllrgQ cipsHrtQ cipsCancrQ cipsAllrgQ ctSkinQ cnSkinQ cipsSkinQ 

*Ratio: Yes to no  (computed in Excel from the frequencies)

*       sample formula: =(F7+G7)/(C7+D7)

*Item means

sum caEndgrQ caFarmQ  chKidQ chAdultQ   ctHrtQ ctCancrQ ctAllrgQ cnHrtQ cnCancrQ cnAllrgQ cipsHrtQ cipsCancrQ cipsAllrgQ ctSkinQ cnSkinQ cipsSkinQ, sep(0) 

*Scale means (item means are also in the table in the text)

sum  cAnml9 cHumn9 cEmbryo9 cIPS9 cEugen9

*Scale reliabilities

alpha caEndgrQ caFarmQ   ,std detail

alpha chKidQ chAdultQ  ,std detail

alpha ctHrtQ ctCancrQ ctAllrgQ cnHrtQ cnCancrQ cnAllrgQ,std detail

alpha cipsHrtQ cipsCancrQ cipsAllrgQ  ,std detail

alpha ctSkinQ  cnSkinQ cipsSkinQ  ,std detail

*130 Seemingly unrelated regressions

*Table S4: Seemingly unrelated regressions

sureg (cAnml9 ageQ maleQ cathQ fundmQ chGoNowQ SES9)( cHumn9 ageQ maleQ cathQ fundmQ chGoNowQ SES9) (cEmbryo9 ageQ maleQ cathQ fundmQ  chGoNowQ SES9)(cIPS9 ageQ maleQ cathQ fundmQ  chGoNowQ SES9) (cEugen9 ageQ maleQ cathQ fundmQ chGoNowQ SES9), corr

>> The regression coefficients are entered into Table S4, in Excel. 

>> In addition the standard errors are entered in a hidden row just below

>> Then the significance tests, comparing the regression coefficients with those for embryonic stem cells, are computed in a third hidden row just following that. 

EXAMPLE:

Row 6: b coefficients for regression where cAnml9 is the dependent variable

Row 7 (hidden): s.e. for each regression coefficient (e.g. col K is for Age)

Row 8 (hidden): Calculation of signfiicance test. A sample formula (for col K):

        =(K6-K14)/SQRT(K7^2+K15^2) 

...

Row 14: b coefficients for regression where cEmbryo9 is the dependent variable

Row 15 (hidden): s.e. for each regression coefficient

...

*Table S6: residuals from seemingly unrelated regressions

* Lower triangle of Table S6 is produced by the sureg just above

Correlation matrix of residuals:

            cAnml9    cHumn9  cEmbryo9     cIPS9   cEugen9

  cAnml9    1.0000

  cHumn9    0.4864    1.0000

cEmbryo9    0.4436    0.3257    1.0000

   cIPS9    0.3777    0.2183    0.5653    1.0000

 cEugen9    0.3722    0.4798    0.5437    0.4844    1.0000

*Correlation matrix of predictors (xb) – upper triangle of Table S6 

*Run these immediately after the sureg just above, for Table S4

predict xbAnml, equation(cAnml9)

predict xbHumn, equation(cHumn9)

predict xbEmbryo , equation( cEmbryo9)

predict xbIPS, equation( cIPS9)

predict xbEugen, equation( cEugen9)

corr xbAnml xbHumn xbEmbryo xbIPS xbEugen

corr xbAnml xbHumn xbEmbryo xbIPS xbEugen

(obs=2023)

             |   xbAnml   xbHumn xbEmbryo    xbIPS  xbEugen

-------------+---------------------------------------------

      xbAnml |   1.0000

      xbHumn |   0.8584   1.0000

    xbEmbryo |   0.8667   0.6597   1.0000

       xbIPS |   0.9245   0.6624   0.8516   1.0000

     xbEugen |   0.9462   0.9526   0.7776   0.8149   1.0000

drop  xbAnml xbHumn xbEmbryo xbIPS xbEugen

*135 Table S5: SES disaggregated (education, occupation, income)

In general aggregating education, occupation and income into a single socioeconomic status variable is attractive (beause of its simplicity) but a bad idea analytically (because education, occupation, and income typically have different causes and different consequences). For this paper, simplicity is more important. 

Table S5 shows that in this case, simplicity does not mask any important complexity. 

regress cAnml9 ageQ maleQ cathQ fundmQ chGoNowQ someUni BA  MaPhd zStatus zFamInc, beta

test someUni BA  MaPhd zStatus zFamInc

regress cHumn9 ageQ maleQ cathQ fundmQ chGoNowQ someUni BA  MaPhd zStatus zFamInc, beta

test someUni BA  MaPhd zStatus zFamInc

regress cEmbryo9 ageQ maleQ cathQ fundmQ chGoNowQ someUni BA  MaPhd zStatus zFamInc, beta

test someUni BA  MaPhd zStatus zFamInc

regress cIPS9 ageQ maleQ cathQ fundmQ chGoNowQ someUni BA  MaPhd zStatus zFamInc, beta

test someUni BA  MaPhd zStatus zFamInc

test BA =MaPhd

      Source |       SS       df       MS              Number of obs =    1399

-------------+------------------------------           F( 10,  1388) =    9.79

       Model |  68526.9073    10  6852.69073           Prob > F      =  0.0000

    Residual |  971512.703  1388  699.937106           R-squared     =  0.0659

-------------+------------------------------           Adj R-squared =  0.0592

       Total |  1040039.61  1398  743.948219           Root MSE      =  26.456

------------------------------------------------------------------------------

       cIPS9 |      Coef.   Std. Err.      t    P>|t|                     Beta

-------------+----------------------------------------------------------------

        ageQ |  -.0052361   .0480848    -0.11   0.913                -.0029941

       maleQ |    2.54147   1.427831     1.78   0.075                 .0465614

       cathQ |   2.006428   2.064886     0.97   0.331                 .0267891

      fundmQ |  -6.408695   1.692819    -3.79   0.000                -.1072135

    chGoNowQ |  -.1637401   .0293541    -5.58   0.000                -.1548069

     someUni |   3.140802   2.025583     1.55   0.121                 .0565694

          BA |   8.330164   2.238883     3.72   0.000                 .1397473

       MaPhd |   10.89231   3.151279     3.46   0.001                 .1239601

     zStatus |   .8109228   .8398699     0.97   0.334                 .0297981

     zFamInc |  -.7932103   .7412925    -1.07   0.285                -.0293775

       _cons |    66.2781   2.918242    22.71   0.000                        .

------------------------------------------------------------------------------

. test someUni BA  MaPhd zStatus zFamInc

       F(  5,  1388) =    5.91
            Prob > F =    0.0000

. test BA =MaPhd

 ( 1)  BA - MaPhd = 0

       F(  1,  1388) =    0.92

            Prob > F =    0.3368

regress cEugen9 ageQ maleQ cathQ fundmQ chGoNowQ someUni BA  MaPhd zStatus zFamInc, beta

test someUni BA  MaPhd zStatus zFamInc

*140 Table S7: Dickey-Wicker 

tab1 cethSpareQ cethDonateQ corgPayQ  

*Ratio: Yes to no  (computed in Excel from the frequencies)

*       sample formula: =(F25+G25)/(C25+D25)

sum cethSpareQ cethDonateQ corgPayQ  

*145 Table S8: Oblique factor loadings

factor caEndgrQ caFarmQ  chKidQ chAdultQ   ctHrtQ ctCancrQ ctAllrgQ cnHrtQ cnCancrQ cnAllrgQ cipsHrtQ cipsCancrQ cipsAllrgQ ctSkinQ cnSkinQ cipsSkinQ , ipf factors(5)

rotate, oblique oblimin factors(5)

*150 Analyses mentioned only in the text 

*#1: % devout Catholics who defer to the church on morality

tab top3PopeQ if cathQ ==1 & chGoNowQ >= 24 & chGoNowQ != .

*#2: Human cloning: support by irreligous teenaged boys 

tab chKidQ

display (481+1132)/(131+115)

Not enough cases to do non-church going male teenagers by the mean (want 25+ cases).

Get them by regression: (& take male only)

We are after predicted values for an 18 year old boy who never goes to church. You could calculate that by hand (or in Excel) from the OLS coefficients or using Stata's 

This is a little tricky because there is significant curvilinearty in age and church going so you have to deal with the quadratics. 

Eval4 is a home brew program that takes care of that sort of thing conveniently (with a little trickiness about maleQ as Eval4 only handles 2 variables by itself, not three).

regress  cHumn9 ageQ ageSQ maleQ cathQ fundmQ chGoNowQ chGoNowSQ , beta 

preserve

replace maleQ=1 

eval4 linear ageQ "18 60" chGoNowQ "0.5 52"

restore

...

*---------- chGoNowQ = 0.5 

      ageQ Predicted      s.e.    ci Low   ci High  Now-prev Now-begin Now/begin

        18      40.3     2.153     36.08     44.52         0         0         1

...

Eval4 is optional. Here is Stata programming that gets the predicted value by brute force. It shows what Eval4 actually does, viz "whole population standardization" (Kelley and Evans 1995,  "Class and Class Conflict in Six Western Nations." American Sociological Review:165-166).

regress  cHumn9 ageQ ageSQ maleQ cathQ fundmQ chGoNowQ chGoNowSQ , beta 

preserve

replace maleQ=1 

replace ageQ=18

replace ageSQ = (18 -40)^2 

replace chGoNowQ = 0.5

replace chGoNowSQ = (0.5 – 12)^2

predict t, xb

sum t

restore

*#3: Church going fundamentlist women (figure used in text)

See notes for #2 just above.

regress  cEmbryo9 ageQ ageSQ maleQ cathQ fundmQ chGoNowQ chGoNowSQ

preserve

replace maleQ=0 

eval4 linear fundmQ "0 1" chGoNowQ "0.5 24"

restore

...

*---------- chGoNowQ = 24 

    fundmQ Predicted      s.e.    ci Low   ci High  Now-prev Now-begin Now/begin

         1     51.95     1.608      48.8      55.1    -11.31    -11.31     .8212

...

*#4: Test: means on cEmbryo9 vs cIPS9:  Not sig diff at p<.01
ttest cEmbryo9 == cIPS9, unpaired unequal level(99)

wo-sample t test with unequal variances

    diff = mean(cEmbryo9) - mean(cIPS9)                           t =  -2.4840
    Ha: diff < 0                 Ha: diff != 0                 Ha: diff > 0

 Pr(T < t) = 0.0065         Pr(|T| > |t|) = 0.0130          Pr(T > t) = 0.9935

*#5: No significant differences between therapeutic cloning and NIH variant, p<01  

sureg (cThrp9 ageQ maleQ chGoNowQ cathQ fundmQ SES9 ) (cNIH9 ageQ maleQ chGoNowQ cathQ fundmQ SES9), corr

test [cThrp9]ageQ = [cNIH9]ageQ 

test [cThrp9]maleQ = [cNIH9]maleQ 

test [cThrp9]cathQ = [cNIH9]cathQ 

test [cThrp9]fundmQ = [cNIH9]fundmQ 

test [cThrp9]chGoNowQ = [cNIH9]chGoNowQ 

test [cThrp9]SES9 = [cNIH9]SES9 

*155 Analyses mentioned only in text of the on-line supplement

*#1: Attitudes toward using paid-for cells

regress corgPayQ ageQ maleQ cathQ fundmQ chGoNowQ edNow2M status yFam1 polDem9, beta

preserve

replace polDem9= 0

eval4 linear fundmQ "0 1" chGoNowQ "0.5 52" 

replace polDem9= 1

eval4 linear fundmQ "0 1" chGoNowQ "0.5 52" 

restore 

replace polDem9= 0

*---------- chGoNowQ = 52 

    fundmQ Predicted      s.e.    ci Low   ci High  Now-prev Now-begin Now/begin

         1     27.37     2.681     22.12     32.63    -10.96    -10.96      .714

. replace polDem9= 1

*---------- chGoNowQ = 0.5 

    fundmQ Predicted      s.e.    ci Low   ci High  Now-prev Now-begin Now/begin

         0     79.53     2.345     74.93     84.12         0         0         1

*199 END

8

