The following two SAS programs generate 5 scenarios described by Sections 3.3 & 3.4:  

SAS Program 1: Generate scenarios 1 and 2
________________________________________________________________________

/**********************************************************

This data simulation follows Fan, Felsovalyi, Sivo, and Keenan 

(2002, SAS for Monte Carlo Studies: A Guide for Quantitative 

Researchers, Cary, NC: SAS Institute, Inc., Chapter 4).

This run simulates two scenarios:  

1. conditional on independent variable x treatment 

   assignment w is random (i.e., w is not correlated 

   with residual e); and 

2. the above assumption is violated.  

In both cases, x is independent from e.

**********************************************************/
libname sim1 'D:\Sage\ch3\verify\simu1';

/*condition 1*/
data x1;

do i=1 to 100;

 w=ranbin(1,1,.5);

 e=normal(1);

 x=1;

 output;

 end;

 proc corr;

 run;

data x2;

do i=1 to 100;

 w=ranbin(2,1,.5);

 e=normal(2);

 x=2;

 output;

 end;

 proc corr;

 run;

data x3;

do i=1 to 100;

 w=ranbin(3,1,.5);

 e=normal(3);

 x=3;

 output;

 end;

 proc corr;

 run;

 data x4;

do i=1 to 100;

 w=ranbin(4,1,.5);

 e=normal(4);

 x=4;

 output;

 end;

 proc corr;

 run;

 data sim1.sim1_1;

set x1(drop= i) x2(drop=i) x3(drop=i) x4(drop=i);

y=10+1.5*x+2*w+e;

proc corr;

proc reg;

model y = x w;

proc ttest;

class w;

var y;

where x=1;

proc ttest;

class w;

var y;

where x=2;

proc ttest;

class w;

var y;

where x=3;

proc ttest;

class w;

var y;

where x=4;

run;

/*condition 2*/
data corr (type=corr); _type_='corr';

 input x1-x2;

 cards;

 1.00 . 

 .8 1.00

 ;

 proc factor n=2;

 run;

 proc iml;

 f=

 {0.94868         0.31623,

   0.94868        -0.31623};

 data=rannor(j(100,2,1));

 data=data`;

 z=f*data;

 z1=z`;

 create a from z1 [colname={w e}];

 append from z1;

 data a1;

 set a;

 x=1;

ww=0;

if w>0 then ww=1;

proc corr;

var ww e;

run;

 proc iml;

 f=

 {0.94868         0.31623,

   0.94868        -0.31623};

 data=rannor(j(100,2,2));

 data=data`;

 z=f*data;

 z1=z`;

 create a from z1 [colname={w e}];

 append from z1;

 data a2;

 set a;

 x=2;

ww=0;

if w>0 then ww=1;

proc corr;

var ww e;

run;

 proc iml;

 f=

 {0.94868         0.31623,

   0.94868        -0.31623};

 data=rannor(j(100,2,3));

 data=data`;

 z=f*data;

 z1=z`;

 create a from z1 [colname={w e}];

 append from z1;

 data a3;

 set a;

 x=3;

ww=0;

if w>0 then ww=1;

proc corr;

var ww e;

run;

proc iml;

 f=

 {0.94868         0.31623,

   0.94868        -0.31623};

 data=rannor(j(100,2,4));

 data=data`;

 z=f*data;

 z1=z`;

 create a from z1 [colname={w e}];

 append from z1;

 data a4;

 set a;

 x=4;

ww=0;

if w>0 then ww=1;

proc corr;

var ww e;

run;

data sim1.sim1_2;

set a1 a2 a3 a4;

y=10+1.5*x+2*ww+e;

proc corr;

proc reg;

model y = x ww;

proc ttest;

class ww;

var y;

where x=1;

proc ttest;

class ww;

var y;

where x=2;

proc ttest;

class ww;

var y;

where x=3;

proc ttest;

class ww;

var y;

where x=4;

run;

_______________________________________________________________
SAS Program 2: Generate scenarios 3 to 5
________________________________________________________________
/**********************************************************

  This run generates additional three scenarios

**********************************************************/
libname sim1 'D:\Sage\ch3\verify\simu1';

/*condition 3*/
data corr (type=corr); _type_='corr';

 input w e x;

 cards;

 1.00 . .

 0 1.00 .

 .7 0 1.00

;

 proc factor n=3;

 run;

 proc iml;

 f=

 {0.92195         0.00000         0.38730,

  0.00000         1.00000         0.00000,

  0.92195         0.00000        -0.38730};

 data=rannor(j(100,3,1));

 data=data`;

 z=f*data;

 z1=z`;

 create a from z1 [colname={w e x}];

 append from z1;

 data a1;

 set a;

 ww=0;

if w>0 then ww=1;

proc corr;

var ww e x;

run;

 proc iml;

 f=

 {0.92195         0.00000         0.38730,

  0.00000         1.00000         0.00000,

  0.92195         0.00000        -0.38730};

 data=rannor(j(100,3,2));

 data=data`;

 z=f*data;

 z1=z`;

 create a from z1 [colname={w e x}];

 append from z1;

 data a2;

 set a;

 ww=0;

if w>0 then ww=1;

proc corr;

var ww e x;

run;

 proc iml;

 f=

 {0.92195         0.00000         0.38730,

  0.00000         1.00000         0.00000,

  0.92195         0.00000        -0.38730};

 data=rannor(j(100,3,3));

 data=data`;

 z=f*data;

 z1=z`;

 create a from z1 [colname={w e x}];

 append from z1;

 data a3;

 set a;

 ww=0;

if w>0 then ww=1;

proc corr;

var ww e x;

run;

 proc iml;

 f=

 {0.92195         0.00000         0.38730,

  0.00000         1.00000         0.00000,

  0.92195         0.00000        -0.38730};

 data=rannor(j(100,3,4));

 data=data`;

 z=f*data;

 z1=z`;

 create a from z1 [colname={w e x}];

 append from z1;

 data a4;

 set a;

 ww=0;

if w>0 then ww=1;

proc corr;

var ww e x;

run;

data sim1.sim1_3;

set a1 a2 a3 a4;

y=10+1.5*x+2*ww+e;

proc corr;

proc reg;

model y = x ww;

run;

/*condition 4*/
data corr (type=corr); _type_='corr';

 input w e x;

 cards;

1.00 . .

.7 1.00 .

.7 0 1.00

 ;

 proc factor n=3;

 run;

 proc iml;

 f= {0.99748         0.00000        -0.07089,

  0.70533         0.70711         0.05013,

  0.70533        -0.70711         0.05013};

 data=rannor(j(100,3,1));

 data=data`;

 z=f*data;

 z1=z`;

 create a from z1 [colname={w e x}];

 append from z1;

 data a1;

 set a;

 ww=0;

if w>0 then ww=1;

proc corr;

var ww x e;

run;

 proc iml;

 f= {0.99748         0.00000        -0.07089,

  0.70533         0.70711         0.05013,

  0.70533        -0.70711         0.05013};

 data=rannor(j(100,3,2));

 data=data`;

 z=f*data;

 z1=z`;

 create a from z1 [colname={w e x}];

 append from z1;

 data a2;

 set a;

 ww=0;

if w>0 then ww=1;

proc corr;

var ww x e;

run;

 proc iml;

 f= {0.99748         0.00000        -0.07089,

  0.70533         0.70711         0.05013,

  0.70533        -0.70711         0.05013};

 data=rannor(j(100,3,3));

 data=data`;

 z=f*data;

 z1=z`;

 create a from z1 [colname={w e x}];

 append from z1;

 data a3;

 set a;

 ww=0;

if w>0 then ww=1;

proc corr;

var ww x e;

run;

proc iml;

 f= {0.99748         0.00000        -0.07089,

  0.70533         0.70711         0.05013,

  0.70533        -0.70711         0.05013};

 data=rannor(j(100,3,4));

 data=data`;

 z=f*data;

 z1=z`;

 create a from z1 [colname={w e x}];

 append from z1;

 data a4;

 set a;

 ww=0;

if w>0 then ww=1;

proc corr;

var ww x e;

run;

data sim1.sim1_4;

set a1 a2 a3 a4;

y=10+1.5*x+2*ww+e;

proc corr;

proc reg;

model y = x ww;

run;

/*condition 5*/
data corr (type=corr); _type_='corr';

 input w e x;

 cards;

1.00 . .

.7 1.00 .

.7 .7 1.00

 ;

 proc factor n=3;

 run;

 proc iml;

 f= {0.89443        -0.22361         0.38730,

      0.89443         0.44721         0.00000,

      0.89443        -0.22361        -0.38730};

 data=rannor(j(100,3,1));

 data=data`;

 z=f*data;

 z1=z`;

 create a from z1 [colname={w e x}];

 append from z1;

 data a1;

 set a;

 ww=0;

if w>0 then ww=1;

proc corr;

var ww x e;

run;

 proc iml;

 f= {0.89443        -0.22361         0.38730,

      0.89443         0.44721         0.00000,

      0.89443        -0.22361        -0.38730};

 data=rannor(j(100,3,2));

 data=data`;

 z=f*data;

 z1=z`;

 create a from z1 [colname={w e x}];

 append from z1;

 data a2;

 set a;

 ww=0;

if w>0 then ww=1;

proc corr;

var ww x e;

run;

 proc iml;

 f= {0.89443        -0.22361         0.38730,

      0.89443         0.44721         0.00000,

      0.89443        -0.22361        -0.38730};

 data=rannor(j(100,3,3));

 data=data`;

 z=f*data;

 z1=z`;

 create a from z1 [colname={w e x}];

 append from z1;

 data a3;

 set a;

 ww=0;

if w>0 then ww=1;

proc corr;

var ww x e;

run;

 proc iml;

 f= {0.89443        -0.22361         0.38730,

      0.89443         0.44721         0.00000,

      0.89443        -0.22361        -0.38730};

 data=rannor(j(100,3,4));

 data=data`;

 z=f*data;

 z1=z`;

 create a from z1 [colname={w e x}];

 append from z1;

data a4;

 set a;

 ww=0;

if w>0 then ww=1;

proc corr;

var ww x e;

run;

data sim1.sim1_5;

set a1 a2 a3 a4;

y=10+1.5*x+2*ww+e;

proc corr;

proc reg;

model y = x ww;

run;

/*******************************************

  Converting SAS files to ASCII data files

********************************************/
libname sim1 'D:\Sage\ch3\verify\simu1';

data a;

set sim1.sim1_1;

file 'D:\Sage\ch3\verify\simu1\sim1_1.dat';

put y x w e;

proc means;

run;

data b;

set sim1.sim1_2;

file 'D:\Sage\ch3\verify\simu1\sim1_2.dat';

put y x ww e;

proc means;

run;

data b;

set sim1.sim1_3;

file 'D:\Sage\ch3\verify\simu1\sim1_3.dat';

put y x ww e;

proc means;

run;

data b;

set sim1.sim1_4;

file 'D:\Sage\ch3\verify\simu1\sim1_4.dat';

put y x ww e;

proc means;

run;

data b;

set sim1.sim1_5;

file 'D:\Sage\ch3\verify\simu1\sim1_5.dat';

put y x ww e;

proc means;

run;

________________________________________________________________________
The following Stata program runs the descriptive statistics, scatter plots, regression, matching, and subclassification.

________________________________________________________________________

cd "D:\Sage\Web\Sections 3.3 to 3.4"

//simuliation 1

log using chapter3, replace

infile y x ww e using "D:\Sage\Web\Sections 3.3 to 3.4\sim1_1.dat", clear

sum

correlate y ww x e

nnmatch y ww x, tc(att) m(1)

nnmatch y ww x, tc(att) m(4)

regress y ww x

//simuliation 2

infile y x ww e using "D:\Sage\Web\Sections 3.3 to 3.4\sim1_2.dat", clear

sum

correlate y ww x e

nnmatch y ww x, tc(att) m(1)

nnmatch y ww x, tc(att) m(4)

regress y ww x

//simuliation 3

infile y x ww e using "D:\Sage\Web\Sections 3.3 to 3.4\sim1_3.dat", clear

sum

correlate y ww x e

nnmatch y ww x, tc(att) m(1)

nnmatch y ww x, tc(att) m(4)

regress y ww x

//simuliation 4

infile y x ww e using "D:\Sage\Web\Sections 3.3 to 3.4\sim1_4.dat", clear

sum

correlate y ww x e

nnmatch y ww x, tc(att) m(1)

nnmatch y ww x, tc(att) m(4)

regress y ww x

//simuliation 5

infile y x ww e using "D:\Sage\Web\Sections 3.3 to 3.4\sim1_5.dat", clear

sum

correlate y ww x e

nnmatch y ww x, tc(att) m(1)

nnmatch y ww x, tc(att) m(4)

regress y ww x

//stratification on x

//simuliation 1

infile y x ww e using "D:\Sage\Web\Sections 3.3 to 3.4\sim1_1.dat", clear

sort x

by x: ttest y, by(ww)

//simuliation 2

infile y x ww e using "D:\Sage\Web\Sections 3.3 to 3.4\sim1_2.dat", clear

sort x

by x: ttest y, by(ww)

//simuliation 3

infile y x ww e using "D:\Sage\Web\Sections 3.3 to 3.4\sim1_3.dat", clear

sum

pctile x_p = x, nq(4)

list x_p in 1/5

gen xx=0

replace xx=1 if x < -.5668396

replace xx=2 if x > -.5668396 & x < .1633002

replace xx=3 if x > .1633002 & x < .7592185

replace xx=4 if x > .7592185

tab xx

sort xx

by xx: ttest y,by(ww)

//simuliation 4

infile y x ww e using "D:\Sage\Web\Sections 3.3 to 3.4\sim1_4.dat", clear

sum

pctile x_p = x, nq(4)

list x_p in 1/5

gen xx=0

replace xx=1 if x < -.4711682

replace xx=2 if x > -.4711682 & x < .152444

replace xx=3 if x > .152444 & x < .7611892

replace xx=4 if x > .7611892

tab xx

sort xx

by xx: ttest y,by(ww)

//simuliation 5

infile y x ww e using "D:\Sage\Web\Sections 3.3 to 3.4\sim1_5.dat", clear

sum

pctile x_p = x, nq(4)

list x_p in 1/5

gen xx=0

replace xx=1 if x < -.502991

replace xx=2 if x > -.502991 & x < .1312795

replace xx=3 if x > .1312795 & x < .7570792

replace xx=4 if x > .7570792

tab xx

sort xx

by xx: ttest y,by(ww)

//scatter plots

//simuliation 1

infile y x ww e using "D:\Sage\Web\Sections 3.3 to 3.4\sim1_1.dat", clear

scatter y x if w==1,  msymbol(O) mfcolor(yellow) mlcolor(gs12) legend(label(1 "Treated")) ||scatter y x if w==0,  msymbol(x) legend(label(2 "Nontreated")) || lfit y x, title(Scenario 1)

//simuliation 2

infile y x ww e using "D:\Sage\Web\Sections 3.3 to 3.4\sim1_2.dat", clear

scatter y x if w==1,  msymbol(O) mfcolor(yellow) mlcolor(gs12) legend(label(1 "Treated")) ||scatter y x if w==0,  msymbol(x) legend(label(2 "Nontreated")) || lfit y x, title(Scenario 2)

//simuliation 3

infile y x ww e using "D:\Sage\Web\Sections 3.3 to 3.4\sim1_3.dat", clear

scatter y x if w==1,  msymbol(O) mfcolor(yellow) mlcolor(gs12) legend(label(1 "Treated")) ||scatter y x if w==0,  msymbol(x) legend(label(2 "Nontreated")) || lfit y x, title(Scenario 3)

//simuliation 4

infile y x ww e using "D:\Sage\Web\Sections 3.3 to 3.4\sim1_4.dat", clear

scatter y x if w==1,  msymbol(O) mfcolor(yellow) mlcolor(gs12) legend(label(1 "Treated")) ||scatter y x if w==0,  msymbol(x) legend(label(2 "Nontreated")) || lfit y x, title(Scenario 4)

//simuliation 5

infile y x ww e using "D:\Sage\Web\Sections 3.3 to 3.4\sim1_5.dat", clear

scatter y x if w==1,  msymbol(O) mfcolor(yellow) mlcolor(gs12) legend(label(1 "Treated")) ||scatter y x if w==0,  msymbol(x) legend(label(2 "Nontreated")) || lfit y x, title(Scenario 5)

log close

_______________________________________________________________________
