
 
 
 
 
 
 
 
 
 
 
 
 

 
 

1. Data Management and Visualization 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Week 1: Selecting a research question 
 

 
1. Choose a sample 
2. Exploratory data analysis 
3. Inferential data analysis 

 
 
 
 
  



Week 2: Writing your first program - SAS or Python 
 

 
What is a variable distribution? 

● What values the variable takes 
● How often the variable takes those values 

 
Python or SAS? 
 

 





 
 
 



 
 



------------------------------------------------------------------ 
SAS Program for video examples (Module 2).sas 
------------------------------------------------------------------ 
 
LIBNAME​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
DATA​ new​;​ ​set​ mydata.nesarc_pds​; 
LABEL​ TAB12MDX​=​"Tobacco Dependence Past 12 Months" 

  CHECK321​=​"Smoked Cigarettes in Past 12 Months" 
  S3AQ3B1​=​"Usual Smoking Frequency" 
  S3AQ3C1​=​"Usual Smoking Quantity"​; 

/*subsetting the data to include only past 12 month smokers, age 18-25*/ 

IF​ CHECK321​=​1​; 
IF​ AGE LE ​25​; 
PROC​ ​SORT​;​ ​by​ IDNUM​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX CHECK321 S3AQ3B1 S3AQ3C1 AGE​; 
RUN​; 
 
 
 
 
 
  



--------------- 
week 2.sas 
--------------- 
 
libname​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
data​ new​;​ ​set​ mydata.gapminder​; 
/* I choose to put the full description here since not everyone is using the same data set */ 

label​ polityscore​=​"2009 Democracy score (Polity) 
Overall polity score from the Polity IV dataset, calculated by subtracting an autocracy score from a democracy 

score. 

The summary measure of a country's democratic and free nature. 

-10 is the lowest value, 10 the highest."​; 
proc​ ​sort​;​ ​by​ country​;​ ​/* country is the ID in my data set */ 
proc​ ​freq​;​ ​tables​ polityscore​;​ ​/* show the frequency distribution for this variable */ 
run​; 
/*-------------------------------------------------------------------------------------------------*/ 

/* 

* Note: the following code is used to view descriptive statistics on some variables. 

* This is instead of the method described in the course videos since my variables are continuous 

* rather than descriptive, so a "proc freq" will not say much about my data 

*/ 

/*-------------------------------------------------------------------------------------------------*/ 

ods​ ​select​ BasicMeasures Quantiles​; 
proc​ ​univariate​ ​data​=​mydata.gapminder​; 
  ​var​ incomeperperson armedforcesrate​; 
run​; 
 
 
 
 
 
 



Week 3: Managing Data 
 

 
Note: data management syntax goes after the DATA statement and before the PROC statements. 
 
 
 
 
 
 
 
  



------------------------------------ 
SAS programs week 3.sas 
------------------------------------ 
 
/*Program for NESARC data set*/ 

LIBNAME​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
DATA​ new1​;​ ​set​ mydata.nesarc_pds​; 
LABEL​ TAB12MDX​=​"Tobacco Dependence Past 12 Months" 

  CHECK321​=​"Smoked Cigarettes in Past 12 Months" 
  S3AQ3B1​=​"Usual Smoking Frequency" 
  S3AQ3C1​=​"Usual Smoking Quantity"​; 

IF​ AGE LE ​20​ ​THEN​ AGEGROUP​=​1​;​ ​/*18, 19, 20 year olds*/ 
ELSE​ ​IF​ AGE LE ​22​ ​THEN​ AGEGROUP​=​2​;​ ​/*21, 22 year olds*/ 
ELSE​ AGEGROUP​=​3​;​ ​/*23, 24, 25 year olds*/ 
/*set missing data*/ 

IF​ S3AQ3B1​=​9​ ​THEN​ S3AQ3B1​=.; 
/*Reverse code values*/ 

IF​ S3AQ3B1​=​1​ ​THEN​ USFREQ​=​6​; 
ELSE​ ​IF​ S3AQ3B1​=​2​ ​THEN​ USFREQ​=​5​; 
ELSE​ ​IF​ S3AQ3B1​=​3​ ​THEN​ USFREQ​=​4​; 
ELSE​ ​IF​ S3AQ3B1​=​4​ ​THEN​ USFREQ​=​3​; 
ELSE​ ​IF​ S3AQ3B1​=​5​ ​THEN​ USFREQ​=​2​; 
ELSE​ ​IF​ S3AQ3B1​=​6​ ​THEN​ USFREQ​=​1​; 
/*recode with more meaningful quantitative values*/ 

IF​ S3AQ3B1​=​1​ ​THEN​ USFREQMO​=​30​; 
ELSE​ ​IF​ S3AQ3B1​=​2​ ​THEN​ USFREQMO​=​22​; 
ELSE​ ​IF​ S3AQ3B1​=​3​ ​THEN​ USFREQMO​=​14​; 
ELSE​ ​IF​ S3AQ3B1​=​4​ ​THEN​ USFREQMO​=​5​; 
ELSE​ ​IF​ S3AQ3B1​=​5​ ​THEN​ USFREQMO​=​2.5​; 
ELSE​ ​IF​ S3AQ3B1​=​6​ ​THEN​ USFREQMO​=​1​; 
IF​ S3AQ3C1​=​99​ ​THEN​ S3AQ3C1​=.; 
/*coding in valid data*/ 



IF​ S2AQ3 NE ​9​ ​AND​ S2AQ8A​=.​ ​THEN​ S2AQ8A​=​11​; 
/*secondary variables estimating the number of cigaretted smoked in the past 30 days*/ 

NUMCIGMO_EST​=​USFREQMO​*​S3AQ3C1​; 
/*subsetting the data to include only past 12 month smokers, age 18-25*/ 

IF​ CHECK321​=​1​; 
IF​ AGE LE ​25​; 
PROC​ ​SORT​;​ ​by​ IDNUM​; 
PROC​ ​PRINT​;​ ​VAR​ USFREQMO S3AQ3C1 NUMCIGMO_EST​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX CHECK321 S3AQ3B1 S3AQ3C1 AGE USFREQMO NUMCIGMO_EST​; 
RUN​; 
/*Program for AddHealth data set*/ 

LIBNAME​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
DATA​ new2​;​ ​set​ mydata.addhealth_pds​; 
IF​ H1GI4 GE ​6​ ​then​ H1GI4​=.; 
IF​ H1GI6A GE ​6​ ​then​ H1GI6A​=.; 
IF​ H1GI6B GE ​6​ ​then​ H1GI6B​=.; 
IF​ H1GI6C GE ​6​ ​then​ H1GI6C​=.; 
IF​ H1GI6D GE ​6​ ​then​ H1GI6D​=.; 
NUMETHNIC​=​SUM​(​of H1GI4 H1GI6A H1GI6B H1GI6C H1GI6D​); 
IF​ NUMETHNIC GE ​2​ ​THEN​ ETHNICITY​=​1​;​ ​/*multiple race/ethnic endorsed*/ 
ELSE​ ​IF​ H1GI4​=​1​ ​THEN​ ETHNICITY​=​2​;​ ​/*Hispanic or Latino*/ 
ELSE​ ​IF​ H1GI6A​=​1​ ​THEN​ ETHNICITY​=​3​;​ ​/*Black or African American*/ 
ELSE​ ​IF​ H1GI6B​=​1​ ​THEN​ ETHNICITY​=​4​;​ ​/*American Indian or Native American*/ 
ELSE​ ​IF​ H1GI6C​=​1​ ​THEN​ ETHNICITY​=​5​;​ ​/*Asian or Pacific Islander*/ 
ELSE​ ​IF​ H1GI6D​=​1​ ​THEN​ ETHNICITY​=​6​;​ ​/*White*/ 
PROC​ ​SORT​;​ ​by​ AID​; 
PROC​ ​FREQ​;​ ​TABLES​ H1GI4 H1GI6A H1GI6B H1GI6C H1GI6D NUMETHNIC ETHNICITY​; 
RUN​; 
 
 
 
 



----------------- 
week 3.sas 
----------------- 
 
/* COURSERA GAPMINDER DATA */ 

libname​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
data​ gapminder​; 

set​ mydata.gapminder​; 
/* IMPORTING ADDITIONAL DATA (source: https://www.gapminder.org/) */ 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_population density (per square km).csv' 
OUT​=​popden ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_total population with projections.csv' 
OUT​=​pop ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/surface land.csv' 
OUT​=​surarea ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator ti cpi 2009.csv' 
OUT​=​cpi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Indicator_HDI.csv' 
OUT​=​hdi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Homicide age adjusted indicator LIVE -05 20100919.csv' 
OUT​=​murder ​REPLACE​; 



 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/military expenditure.csv' 
OUT​=​military ​REPLACE​; 

/* JOINING THE DATA USING SQL */ 

proc​ ​sql​; 
create​ ​table​ mygapminder ​AS 
select gapminder.​* 

,​surarea.surarea 
,​pop.population 
,​popden.popden 
,​cpi.corruptionindex 
,​hdi.hdi 
,​murder.homicide 
,​military.milexpprcntgdp 

from work.gapminder ​as​ gapminder 
left​ ​join​ work.popden ​as​ popden ​on​ gapminder.country ​=​ popden.country 
left​ ​join​ work.pop ​as​ pop ​on​ gapminder.country ​=​ pop.country 
left​ ​join​ work.surarea ​as​ surarea ​on​ gapminder.country ​=​ surarea.country 
left​ ​join​ work.cpi ​as​ cpi ​on​ gapminder.country ​=​ cpi.country 
left​ ​join​ work.hdi ​as​ hdi ​on​ gapminder.country ​=​ hdi.country 
left​ ​join​ work.murder ​as​ murder ​on​ gapminder.country ​=​ murder.country 
left​ ​join​ work.military ​as​ military ​on​ gapminder.country ​=​ military.country​; 

quit​; 
DATA​ mygapminder​; 

set​ work.mygapminder​; 
/* GIVING DESCRIPTIONS TO VARIABLES */ 

LABEL 

COUNTRY​=​'COUNTRY' 
INCOMEPERPERSON​=​'GDP PER CAPITA' 
ALCCONSUMPTION​=​'LITRES OF ALCOHOL CONSUMPTION' 



ARMEDFORCESRATE​=​'ARMED FORCES % OF TOTAL LABOR' 
BREASTCANCERPER100TH​=​'FEMALE BREAST CANCER PER 100,000' 
CO2EMISSIONS​=​'TOTAL AMOUNT OF CO2 EMISSIONS (IN METRIC TONS)' 
FEMALEEMPLOYRATE​=​'% OF FEMALE POPULATION EMPLOYED' 
EMPLOYRATE​=​'% OF POPULATION EMPLOYED' 
HIVRATE​=​'% ESTIMATED HIV PREVALENCE' 
INTERNETUSERATE​=​'INTERNET USERS (PER 100)' 
LIFEEXPECTANCY​=​'LIFE EXPECTANCY AT BIRTH' 
OILPERPERSON​=​'OIL CONSUMPTION PER CAPITA (TONNES PER YEAR AND PERSON)' 
POLITYSCORE​=​'DEMOCRACY SCORE MINUS AUTOCRACY SCORE' 
RELECTRICPERPERSON​=​'RESEDENTIAL ELECTRICITY CONSUMPTION PER PERSON (KWH)' 
SUICIDEPER100TH​=​'SUCIDE PER 100,000' 
URBANRATE​=​'URBAN POPULATION (% OF TOTAL)' 
surarea​=​'SURFACE AREA (IN KM^2)' 
population​=​'TOTAL POPULATION' 
popden​=​'POPULATION DENSITY (PER SQAURE KM)' 
corruptionindex​=​'CORRUPTION PERCEPTION INDEX' 
hdi​=​'HUMAN DEVELOPMENT INDEX' 
homicide​=​'MURDER, AGE ADJUSTED, PER 100,000' 
milexpprcntgdp​=​'MILITARY EXPENDITURE (% OF GDP)' 
; 

keep 

COUNTRY 

EMPLOYRATE 

EMPLOYRATE_RANK 

INCOMEPERPERSON 

INCOMEPERPERSON_RANK 

ARMEDFORCESRATE 

ARMEDFORCESRATE_RANK 

LIFEEXPECTANCY 

LIFEEXPECTANCY_RANK 



SUICIDEPER100TH 

SUICIDEPER100TH_RANK 

URBANRATE 

URBANRATE_RANK 

surarea 

surarea_RANK 

population 

population_RANK 

popden 

popden_RANK 

corruptionindex 

corruptionindex_RANK 

hdi 

hdi_RANK 

homicide 

homicide_RANK 

milexpprcntgdp 

milexpprcntgdp_RANK 

; 

/* DATA MANAGEMENT STEP 

NOTE: these are based on the following quantiles (<%25, <%50, <%75, >=%75) 

*/ 

IF​ EMPLOYRATE ​<​   ​51.2​ ​THEN​ EMPLOYRATE_RANK ​=​ ​1​; 
IF​ EMPLOYRATE ​>=​  ​51.2​ ​AND​  EMPLOYRATE ​<​  ​58.7​ ​THEN​ EMPLOYRATE_RANK ​=​ ​2​; 
IF​ EMPLOYRATE ​>=​  ​58.7​ ​AND​  EMPLOYRATE ​<​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​3​; 
IF​ EMPLOYRATE ​>=​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​4​; 
IF​ EMPLOYRATE ​=​ ​.​ ​THEN​ EMPLOYRATE_RANK ​=​ ​-​1​; 
IF​ INCOMEPERPERSON ​<​  ​744.239​  ​THEN​ INCOMEPERPERSON_RANK ​=​ ​1​; 
IF​ INCOMEPERPERSON ​>=​ ​744.239​  ​AND​  INCOMEPERPERSON ​<​  ​2553.496​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​2​; 
IF​ INCOMEPERPERSON ​>=​ ​2553.496​ ​AND​  INCOMEPERPERSON ​<​  ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​3​; 
IF​ INCOMEPERPERSON ​>=​ ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​4​; 



IF​ INCOMEPERPERSON ​=​ ​.​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​-​1​; 
IF​ ARMEDFORCESRATE ​<​   ​0.478489​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​1​; 
IF​ ARMEDFORCESRATE ​>=​  ​0.478489​ ​AND​  ARMEDFORCESRATE ​<​ ​0.930638​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​2​; 
IF​ ARMEDFORCESRATE ​>=​  ​0.930638​ ​AND​  ARMEDFORCESRATE ​<​ ​1.613217​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​3​; 
IF​ ARMEDFORCESRATE ​>=​  ​1.613217​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​4​; 
IF​ ARMEDFORCESRATE ​=​ ​.​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​-​1​; 
IF​ LIFEEXPECTANCY ​<​  ​64.228​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​1​;  

IF​ LIFEEXPECTANCY ​>=​ ​64.228​ ​AND​  LIFEEXPECTANCY ​<​ ​73.131​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​2​;  
IF​ LIFEEXPECTANCY ​>=​ ​73.131​ ​AND​  LIFEEXPECTANCY ​<​ ​76.640​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​3​;  
IF​ LIFEEXPECTANCY ​>=​ ​76.640​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​4​;  

IF​ LIFEEXPECTANCY ​=​ ​.​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​-​1​; 
IF​ SUICIDEPER100TH ​<​  ​4.983422​  ​THEN​ SUICIDEPER100TH_RANK ​=​ ​1​;  

IF​ SUICIDEPER100TH ​>=​ ​4.983422​  ​AND​  SUICIDEPER100TH ​<​    ​8.262893​   ​THEN​ SUICIDEPER100TH_RANK ​=​ ​2​;  

IF​ SUICIDEPER100TH ​>=​ ​8.262893​  ​AND​  SUICIDEPER100TH ​<​    ​12.367980​  ​THEN​ SUICIDEPER100TH_RANK ​=​ ​3​;  

IF​ SUICIDEPER100TH ​>=​ ​12.367980​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​4​;  

IF​ SUICIDEPER100TH ​=​ ​.​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​-​1​; 
IF​ URBANRATE ​<​  ​36.82​ ​THEN​ URBANRATE_RANK ​=​ ​1​; 
IF​ URBANRATE ​>=​ ​36.82​ ​AND​ URBANRATE ​<​ ​57.94​   ​THEN​ URBANRATE_RANK ​=​ ​2​; 
IF​ URBANRATE ​>=​ ​57.94​ ​AND​ URBANRATE ​<​ ​74.50​   ​THEN​ URBANRATE_RANK ​=​ ​3​; 
IF​ URBANRATE ​>=​ ​74.50​ ​THEN​ URBANRATE_RANK ​=​ ​4​; 
IF​ URBANRATE ​=​ ​.​ ​THEN​ URBANRATE_RANK ​=​ ​-​1​; 
IF​ surarea ​<​  ​18580​  ​THEN​ surarea_RANK ​=​ ​1​;  

IF​ surarea ​>=​ ​18580​  ​AND​  surarea ​<​ ​112620​   ​THEN​ surarea_RANK ​=​ ​2​;  

IF​ surarea ​>=​ ​112620​ ​AND​  surarea ​<​ ​488100​   ​THEN​ surarea_RANK ​=​ ​3​;  

IF​ surarea ​>=​ ​488100​ ​THEN​ surarea_RANK ​=​ ​4​;  

IF​ surarea ​=​ ​.​ ​THEN​ surarea_RANK ​=​ ​-​1​; 
IF​ population ​<​  ​882863​   ​THEN​ population_RANK ​=​ ​1​;  

IF​ population ​>=​ ​882863​   ​AND​  population ​<​ ​6412560​  ​THEN​ population_RANK ​=​ ​2​;  

IF​ population ​>=​ ​6412560​  ​AND​  population ​<​ ​22555046​ ​THEN​ population_RANK ​=​ ​3​;  

IF​ population ​>=​ ​22555046​ ​THEN​ population_RANK ​=​ ​4​;  

IF​ population ​=​ ​.​ ​THEN​ population_RANK ​=​ ​-​1​; 



IF​ popden ​<​  ​31.774​  ​THEN​ popden_RANK ​=​ ​1​;  

IF​ popden ​>=​ ​31.774​  ​AND​  popden ​<​ ​77.990​  ​THEN​ popden_RANK ​=​ ​2​;  

IF​ popden ​>=​ ​77.990​  ​AND​  popden ​<​ ​196.229​ ​THEN​ popden_RANK ​=​ ​3​;  

IF​ popden ​>=​ ​196.229​ ​THEN​ popden_RANK ​=​ ​4​;  

IF​ popden ​=​ ​.​ ​THEN​ popden_RANK ​=​ ​-​1​; 
IF​ corruptionindex ​<​  ​2.4​ ​THEN​ corruptionindex_RANK ​=​ ​1​; 
IF​ corruptionindex ​>=​ ​2.4​ ​AND​ corruptionindex ​<​ ​3.3​  ​THEN​ corruptionindex_RANK ​=​ ​2​; 
IF​ corruptionindex ​>=​ ​3.3​ ​AND​ corruptionindex ​<​ ​5.2​  ​THEN​ corruptionindex_RANK ​=​ ​3​; 
IF​ corruptionindex ​>=​ ​5.2​ ​THEN​ corruptionindex_RANK ​=​ ​4​; 
IF​ corruptionindex ​=​ ​.​ ​THEN​ corruptionindex_RANK ​=​ ​-​1​; 
IF​ hdi ​<​  ​0.522​ ​THEN​ hdi_RANK ​=​ ​1​; 
IF​ hdi ​>=​ ​0.522​ ​AND​ hdi ​<​ ​0.698​  ​THEN​ hdi_RANK ​=​ ​2​; 
IF​ hdi ​>=​ ​0.698​ ​AND​ hdi ​<​ ​0.793​  ​THEN​ hdi_RANK ​=​ ​3​; 
IF​ hdi ​>=​ ​0.793​ ​THEN​ hdi_RANK ​=​ ​4​; 
IF​ hdi ​=​ ​.​ ​THEN​ hdi_RANK ​=​ ​-​1​; 

 

IF​ homicide ​<​  ​1.715654​  ​THEN​ homicide_RANK ​=​ ​1​;  

IF​ homicide ​>=​ ​1.715654​  ​AND​ homicide ​<​ ​6.111090​  ​THEN​ homicide_RANK ​=​ ​2​;  

IF​ homicide ​>=​ ​6.111090​  ​AND​ homicide ​<​ ​19.004826​ ​THEN​ homicide_RANK ​=​ ​3​;  

IF​ homicide ​>=​ ​19.004826​ ​THEN​ homicide_RANK ​=​ ​4​;  

IF​ homicide ​=​ ​.​ ​THEN​ homicide_RANK ​=​ ​-​1​; 
IF​ milexpprcntgdp ​<​  ​1.0752166​ ​THEN​ milexpprcntgdp_RANK ​=​ ​1​;  

IF​ milexpprcntgdp ​>=​ ​1.0752166​ ​AND​  milexpprcntgdp ​<​ ​1.4946096​ ​THEN​ milexpprcntgdp_RANK ​=​ ​2​;  

IF​ milexpprcntgdp ​>=​ ​1.4946096​ ​AND​  milexpprcntgdp ​<​ ​2.4681756​ ​THEN​ milexpprcntgdp_RANK ​=​ ​3​;  

IF​ milexpprcntgdp ​>=​ ​2.4681756​ ​THEN​ milexpprcntgdp_RANK ​=​ ​4​;  

IF​ milexpprcntgdp ​=​ ​.​ ​THEN​ milexpprcntgdp_RANK ​=​ ​-​1​;  

 

/* FREQUENCY PER VARIABLE */ 

PROC​ ​FREQ​; 
TABLES 

EMPLOYRATE_RANK 



INCOMEPERPERSON_RANK 

ARMEDFORCESRATE_RANK 

LIFEEXPECTANCY_RANK 

SUICIDEPER100TH_RANK 

URBANRATE_RANK 

surarea_RANK 

population_RANK 

popden_RANK 

corruptionindex_RANK 

hdi_RANK 

homicide_RANK 

milexpprcntgdp_RANK​; 
RUN​; 
 
 
 
  



Week 4: Visualizing Data 
 

 







 
 









 

 
 
Very Important! 
 
⇒ Translation Syntax SPSS STATA SAS R 082115.pdf 
 
 
 



 



------------------------------------------------------------------ 
SAS Program for video examples (Module 4).sas 
------------------------------------------------------------------ 
 
/*program for NESARC data set*/ 

LIBNAME​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
DATA​ new​;​ ​set​ mydata.nesarc_pds​; 
LABEL​ TAB12MDX​=​"Tobacco Dependence Past 12 Months" 

  CHECK321​=​"Smoked Cigarettes in Past 12 Months" 
  S3AQ3B1​=​"Usual Smoking Frequency" 
  S3AQ3C1​=​"Usual Smoking Quantity"​; 

IF​ AGE LE ​20​ ​THEN​ AGEGROUP​=​1​;​ ​/*18, 19, 20 year olds*/ 
ELSE​ ​IF​ AGE LE ​22​ ​THEN​ AGEGROUP​=​2​;​ ​/*21, 22 year olds*/ 
ELSE​ AGEGROUP​=​3​;​ ​/*23, 24, 25 year olds*/ 
IF​ S3AQ3B1​=​9​ ​THEN​ S3AQ3B1​=.; 
IF​ S3AQ3C1​=​99​ ​THEN​ S3AQ3C1​=.; 
IF​ S3AQ3B1​=​1​ ​THEN​ USFREQ​=​6​; 
ELSE​ ​IF​ S3AQ3B1​=​2​ ​THEN​ USFREQ​=​5​; 
ELSE​ ​IF​ S3AQ3B1​=​3​ ​THEN​ USFREQ​=​4​; 
ELSE​ ​IF​ S3AQ3B1​=​4​ ​THEN​ USFREQ​=​3​; 
ELSE​ ​IF​ S3AQ3B1​=​5​ ​THEN​ USFREQ​=​2​; 
ELSE​ ​IF​ S3AQ3B1​=​6​ ​THEN​ USFREQ​=​1​; 
/*values for new variable USFREQ 

1=once a month or less 

2=2-3 days a month 

3=1-2 days a week 

4=3-4 days a week 

5=5-6 days a week 

6=every day*/ 

IF​ S3AQ3B1​=​1​ ​THEN​ USFREQMO​=​30​; 
ELSE​ ​IF​ S3AQ3B1​=​2​ ​THEN​ USFREQMO​=​22​; 
ELSE​ ​IF​ S3AQ3B1​=​3​ ​THEN​ USFREQMO​=​14​; 



ELSE​ ​IF​ S3AQ3B1​=​4​ ​THEN​ USFREQMO​=​5​; 
ELSE​ ​IF​ S3AQ3B1​=​5​ ​THEN​ USFREQMO​=​2.5​; 
ELSE​ ​IF​ S3AQ3B1​=​6​ ​THEN​ USFREQMO​=​1​; 
/*USFREQMO usual smoking days per month 

1=once a month or less 

2.5=2-3 days per month 

5=1-2 days per week 

14=3-4 days per week 

22=5-6 days per week 

30=everyday*/ 

NUMCIGMO_EST​=​USFREQMO​*​S3AQ3C1​; 
NUMCIGMO_EST​=​USFREQMO​*​S3AQ3C1​; 
PACKSPERMONTH​=​NUMCIGMO_EST​/​20​; 
IF​ PACKSPERMONTH LE ​5​ ​THEN​ PACKCATEGORY​=​3​; 
ELSE​ ​IF​ PACKSPERMONTH LE ​10​ ​THEN​ PACKCATEGORY​=​7​; 
ELSE​ ​IF​ PACKSPERMONTH LE ​20​ ​THEN​ PACKCATEGORY​=​15​; 
ELSE​ ​IF​ PACKSPERMONTH LE ​30​ ​THEN​ PACKCATEGORY​=​25​; 
ELSE​ ​IF​ PACKSPERMONTH GT ​30​ ​THEN​ PACKCATEGORY​=​58​; 
IF​ TAB12MDX​=​1​ ​THEN​ SMOKEGRP​=​1​;​ ​/*nicotine dependent*/ 
ELSE​ ​IF​ S3AQ3B1​=​1​ ​THEN​ SMOKEGRP​=​2​;​ ​/*daily smoker*/ 
ELSE​ SMOKEGRP​=​3​;​ ​/*non daily smoker*/ 
IF​ S3AQ3B1​=​1​ ​THEN​ DAILY​=​1​; 
ELSE​ ​IF​ S3AQ3B1 NE ​.​ ​THEN​ DAILY​=​0​; 
/*subsetting the data to include only past 12 month smokers, age 18-25*/ 

IF​ CHECK321​=​1​; 
IF​ AGE LE ​25​; 
PROC​ ​SORT​;​ ​by​ IDNUM​; 
PROC​ ​PRINT​;​ ​VAR​ USFREQMO S3AQ3C1 NUMCIGMO_EST​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX CHECK321 S3AQ3B1 S3AQ3C1 AGE USFREQMO NUMCIGMO_EST​; 
PROC​ ​GCHART​;​ ​VBAR​ TAB12MDX​/​Discrete​ ​type​=​PCT ​width​=​30​;​ ​/*Categorical variable example*/ 
PROC​ ​GCHART​;​ ​VBAR​ NUMCIGMO_EST​/​ ​type​=​PCT​;​ ​/*Quantitatitve variable example*/ 



PROC​ ​UNIVARIATE​;​ ​VAR​ NUMCIGMO_EST​;​ ​/*Univariate PROC only appropriate to use for quantitative variables*/ 
PROC​ ​FREQ​;​ ​TABLES​ PACKSPERMONTH​; 
PROC​ ​GCHART​;​ ​VBAR​ TAB12MDX​/​Discrete​ ​type​=​PCT ​width​=​30​;​ ​/*Categorical variable example*/ 
PROC​ ​GCHART​;​ ​VBAR​ NUMCIGMO_EST​/​ ​type​=​PCT​;​ ​/*Quantitatitve variable example*/ 
PROC​ ​UNIVARIATE​;​ ​VAR​ NUMCIGMO_EST​;​ ​/*Only appropriate to use for quantitative variables*/ 
PROC​ ​GCHART​;​ ​VBAR​ PACKCATEGORY​/​discrete​ ​TYPE​=​mean ​SUMVAR​=​TAB12MDX​; 
PROC​ ​GCHART​;​ ​VBAR​ ETHRACE2A​/​discrete​ ​type​=​mean ​SUMVAR​=​DAILY​; 
RUN​; 
/*Program for Gapminder data set*/ 

LIBNAME​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
DATA​ new2​;​ ​set​ mydata.gapminder​; 
IF​ incomeperperson eq ​.​ ​THEN​ incomegroup​=.; 
ELSE​ ​IF​ incomeperperson LE ​744.239​ ​THEN​ incomegroup​=​1​; 
ELSE​ ​IF​ incomeperperson LE ​2553.496​ ​THEN​ incomegroup​=​2​; 
ELSE​ ​IF​ incomeperperson LE ​9425.236​ ​THEN​ incomegroup​=​3​; 
ELSE​ ​IF​ incomeperperson GT ​9425.236​ ​THEN​ incomegroup​=​3​; 
PROC​ ​SORT​;​ ​by​ COUNTRY​; 
PROC​ ​FREQ​;​ ​TABLES​ incomegroup​; 
PROC​ ​UNIVARIATE​;​ ​VAR​ urbanrate internetuserate​; 
PROC​ ​GPLOT​;​ ​PLOT​ internetuserate​*​urbanrate​; 
PROC​ ​UNIVARIATE​;​ ​VAR​ incomeperperson HIVrate​; 
PROC​ ​GPLOT​;​ ​PLOT​ HIVrate​*​incomeperperson​; 
PROC​ ​GCHART​;​ ​VBAR​ incomegroup​/​discrete​ ​type​=​mean ​SUMVAR​=​HIVrate​; 
RUN​; 
 
 
 
 
 
  



----------------- 
week 4.sas 
----------------- 
 
 
/* COURSERA GAPMINDER DATA */ 

libname​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
data​ gapminder​; 

set​ mydata.gapminder​; 
/* IMPORTING ADDITIONAL DATA (source: https://www.gapminder.org/) */ 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_population density (per square km).csv' 
OUT​=​popden ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_total population with projections.csv' 
OUT​=​pop ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/surface land.csv' 
OUT​=​surarea ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator ti cpi 2009.csv' 
OUT​=​cpi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Indicator_HDI.csv' 
OUT​=​hdi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Homicide age adjusted indicator LIVE -05 20100919.csv' 



OUT​=​murder ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/military expenditure.csv' 
OUT​=​military ​REPLACE​; 

/* JOINING THE DATA USING SQL */ 

proc​ ​sql​; 
create​ ​table​ mygapminder ​AS 
select gapminder.​* 

,​surarea.surarea 
,​pop.population 
,​popden.popden 
,​cpi.corruptionindex 
,​hdi.hdi 
,​murder.homicide 
,​military.milexpprcntgdp 

from work.gapminder ​as​ gapminder 
left​ ​join​ work.popden ​as​ popden ​on​ gapminder.country ​=​ popden.country 
left​ ​join​ work.pop ​as​ pop ​on​ gapminder.country ​=​ pop.country 
left​ ​join​ work.surarea ​as​ surarea ​on​ gapminder.country ​=​ surarea.country 
left​ ​join​ work.cpi ​as​ cpi ​on​ gapminder.country ​=​ cpi.country 
left​ ​join​ work.hdi ​as​ hdi ​on​ gapminder.country ​=​ hdi.country 
left​ ​join​ work.murder ​as​ murder ​on​ gapminder.country ​=​ murder.country 
left​ ​join​ work.military ​as​ military ​on​ gapminder.country ​=​ military.country​; 

quit​; 
DATA​ mygapminder​; 

set​ work.mygapminder​; 
/* GIVING DESCRIPTIONS TO VARIABLES */ 

LABEL 

COUNTRY​=​'COUNTRY' 
INCOMEPERPERSON​=​'GDP PER CAPITA' 



ALCCONSUMPTION​=​'LITRES OF ALCOHOL CONSUMPTION' 
ARMEDFORCESRATE​=​'ARMED FORCES % OF TOTAL LABOR' 
BREASTCANCERPER100TH​=​'FEMALE BREAST CANCER PER 100,000' 
CO2EMISSIONS​=​'TOTAL AMOUNT OF CO2 EMISSIONS (IN METRIC TONS)' 
FEMALEEMPLOYRATE​=​'% OF FEMALE POPULATION EMPLOYED' 
EMPLOYRATE​=​'% OF POPULATION EMPLOYED' 
HIVRATE​=​'% ESTIMATED HIV PREVALENCE' 
INTERNETUSERATE​=​'INTERNET USERS (PER 100)' 
LIFEEXPECTANCY​=​'LIFE EXPECTANCY AT BIRTH' 
OILPERPERSON​=​'OIL CONSUMPTION PER CAPITA (TONNES PER YEAR AND PERSON)' 
POLITYSCORE​=​'DEMOCRACY SCORE MINUS AUTOCRACY SCORE' 
RELECTRICPERPERSON​=​'RESEDENTIAL ELECTRICITY CONSUMPTION PER PERSON (KWH)' 
SUICIDEPER100TH​=​'SUCIDE PER 100,000' 
URBANRATE​=​'URBAN POPULATION (% OF TOTAL)' 
surarea​=​'SURFACE AREA (IN KM^2)' 
population​=​'TOTAL POPULATION' 
popden​=​'POPULATION DENSITY (PER SQAURE KM)' 
corruptionindex​=​'CORRUPTION PERCEPTION INDEX' 
hdi​=​'HUMAN DEVELOPMENT INDEX' 
homicide​=​'MURDER, AGE ADJUSTED, PER 100,000' 
milexpprcntgdp​=​'MILITARY EXPENDITURE (% OF GDP)' 
; 

keep 

COUNTRY 

EMPLOYRATE 

EMPLOYRATE_RANK 

INCOMEPERPERSON 

INCOMEPERPERSON_RANK 

ARMEDFORCESRATE 

ARMEDFORCESRATE_RANK 

LIFEEXPECTANCY 



LIFEEXPECTANCY_RANK 

SUICIDEPER100TH 

SUICIDEPER100TH_RANK 

URBANRATE 

URBANRATE_RANK 

surarea 

surarea_RANK 

population 

population_RANK 

popden 

popden_RANK 

corruptionindex 

corruptionindex_RANK 

hdi 

hdi_RANK 

homicide 

homicide_RANK 

milexpprcntgdp 

milexpprcntgdp_RANK 

; 

/* DATA MANAGEMENT STEP 

NOTE: these are based on the following quantiles (<%25, <%50, <%75, >=%75) 

*/ 

IF​ EMPLOYRATE ​<​   ​51.2​ ​THEN​ EMPLOYRATE_RANK ​=​ ​1​; 
IF​ EMPLOYRATE ​>=​  ​51.2​ ​AND​  EMPLOYRATE ​<​  ​58.7​ ​THEN​ EMPLOYRATE_RANK ​=​ ​2​; 
IF​ EMPLOYRATE ​>=​  ​58.7​ ​AND​  EMPLOYRATE ​<​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​3​; 
IF​ EMPLOYRATE ​>=​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​4​; 
IF​ EMPLOYRATE ​=​ ​.​ ​THEN​ EMPLOYRATE_RANK ​=​ ​-​1​; 
IF​ INCOMEPERPERSON ​<​  ​744.239​  ​THEN​ INCOMEPERPERSON_RANK ​=​ ​1​; 
IF​ INCOMEPERPERSON ​>=​ ​744.239​  ​AND​  INCOMEPERPERSON ​<​  ​2553.496​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​2​; 
IF​ INCOMEPERPERSON ​>=​ ​2553.496​ ​AND​  INCOMEPERPERSON ​<​  ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​3​; 



IF​ INCOMEPERPERSON ​>=​ ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​4​; 
IF​ INCOMEPERPERSON ​=​ ​.​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​-​1​; 
IF​ ARMEDFORCESRATE ​<​   ​0.478489​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​1​; 
IF​ ARMEDFORCESRATE ​>=​  ​0.478489​ ​AND​  ARMEDFORCESRATE ​<​ ​0.930638​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​2​; 
IF​ ARMEDFORCESRATE ​>=​  ​0.930638​ ​AND​  ARMEDFORCESRATE ​<​ ​1.613217​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​3​; 
IF​ ARMEDFORCESRATE ​>=​  ​1.613217​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​4​; 
IF​ ARMEDFORCESRATE ​=​ ​.​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​-​1​; 
IF​ LIFEEXPECTANCY ​<​  ​64.228​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​1​;  

IF​ LIFEEXPECTANCY ​>=​ ​64.228​ ​AND​  LIFEEXPECTANCY ​<​ ​73.131​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​2​;  
IF​ LIFEEXPECTANCY ​>=​ ​73.131​ ​AND​  LIFEEXPECTANCY ​<​ ​76.640​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​3​;  
IF​ LIFEEXPECTANCY ​>=​ ​76.640​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​4​;  

IF​ LIFEEXPECTANCY ​=​ ​.​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​-​1​; 
IF​ SUICIDEPER100TH ​<​  ​4.983422​  ​THEN​ SUICIDEPER100TH_RANK ​=​ ​1​;  

IF​ SUICIDEPER100TH ​>=​ ​4.983422​  ​AND​  SUICIDEPER100TH ​<​    ​8.262893​   ​THEN​ SUICIDEPER100TH_RANK ​=​ ​2​;  

IF​ SUICIDEPER100TH ​>=​ ​8.262893​  ​AND​  SUICIDEPER100TH ​<​    ​12.367980​  ​THEN​ SUICIDEPER100TH_RANK ​=​ ​3​;  

IF​ SUICIDEPER100TH ​>=​ ​12.367980​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​4​;  

IF​ SUICIDEPER100TH ​=​ ​.​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​-​1​; 
IF​ URBANRATE ​<​  ​36.82​ ​THEN​ URBANRATE_RANK ​=​ ​1​; 
IF​ URBANRATE ​>=​ ​36.82​ ​AND​ URBANRATE ​<​ ​57.94​   ​THEN​ URBANRATE_RANK ​=​ ​2​; 
IF​ URBANRATE ​>=​ ​57.94​ ​AND​ URBANRATE ​<​ ​74.50​   ​THEN​ URBANRATE_RANK ​=​ ​3​; 
IF​ URBANRATE ​>=​ ​74.50​ ​THEN​ URBANRATE_RANK ​=​ ​4​; 
IF​ URBANRATE ​=​ ​.​ ​THEN​ URBANRATE_RANK ​=​ ​-​1​; 
IF​ surarea ​<​  ​18580​  ​THEN​ surarea_RANK ​=​ ​1​;  

IF​ surarea ​>=​ ​18580​  ​AND​  surarea ​<​ ​112620​   ​THEN​ surarea_RANK ​=​ ​2​;  

IF​ surarea ​>=​ ​112620​ ​AND​  surarea ​<​ ​488100​   ​THEN​ surarea_RANK ​=​ ​3​;  

IF​ surarea ​>=​ ​488100​ ​THEN​ surarea_RANK ​=​ ​4​;  

IF​ surarea ​=​ ​.​ ​THEN​ surarea_RANK ​=​ ​-​1​; 
IF​ population ​<​  ​882863​   ​THEN​ population_RANK ​=​ ​1​;  

IF​ population ​>=​ ​882863​   ​AND​  population ​<​ ​6412560​  ​THEN​ population_RANK ​=​ ​2​;  

IF​ population ​>=​ ​6412560​  ​AND​  population ​<​ ​22555046​ ​THEN​ population_RANK ​=​ ​3​;  

IF​ population ​>=​ ​22555046​ ​THEN​ population_RANK ​=​ ​4​;  



IF​ population ​=​ ​.​ ​THEN​ population_RANK ​=​ ​-​1​; 
IF​ popden ​<​  ​31.774​  ​THEN​ popden_RANK ​=​ ​1​;  

IF​ popden ​>=​ ​31.774​  ​AND​  popden ​<​ ​77.990​  ​THEN​ popden_RANK ​=​ ​2​;  

IF​ popden ​>=​ ​77.990​  ​AND​  popden ​<​ ​196.229​ ​THEN​ popden_RANK ​=​ ​3​;  

IF​ popden ​>=​ ​196.229​ ​THEN​ popden_RANK ​=​ ​4​;  

IF​ popden ​=​ ​.​ ​THEN​ popden_RANK ​=​ ​-​1​; 
IF​ corruptionindex ​<​  ​2.4​ ​THEN​ corruptionindex_RANK ​=​ ​1​; 
IF​ corruptionindex ​>=​ ​2.4​ ​AND​ corruptionindex ​<​ ​3.3​  ​THEN​ corruptionindex_RANK ​=​ ​2​; 
IF​ corruptionindex ​>=​ ​3.3​ ​AND​ corruptionindex ​<​ ​5.2​  ​THEN​ corruptionindex_RANK ​=​ ​3​; 
IF​ corruptionindex ​>=​ ​5.2​ ​THEN​ corruptionindex_RANK ​=​ ​4​; 
IF​ corruptionindex ​=​ ​.​ ​THEN​ corruptionindex_RANK ​=​ ​-​1​; 
IF​ hdi ​<​  ​0.522​ ​THEN​ hdi_RANK ​=​ ​1​; 
IF​ hdi ​>=​ ​0.522​ ​AND​ hdi ​<​ ​0.698​  ​THEN​ hdi_RANK ​=​ ​2​; 
IF​ hdi ​>=​ ​0.698​ ​AND​ hdi ​<​ ​0.793​  ​THEN​ hdi_RANK ​=​ ​3​; 
IF​ hdi ​>=​ ​0.793​ ​THEN​ hdi_RANK ​=​ ​4​; 
IF​ hdi ​=​ ​.​ ​THEN​ hdi_RANK ​=​ ​-​1​; 

 

IF​ homicide ​<​  ​1.715654​  ​THEN​ homicide_RANK ​=​ ​1​;  

IF​ homicide ​>=​ ​1.715654​  ​AND​ homicide ​<​ ​6.111090​  ​THEN​ homicide_RANK ​=​ ​2​;  

IF​ homicide ​>=​ ​6.111090​  ​AND​ homicide ​<​ ​19.004826​ ​THEN​ homicide_RANK ​=​ ​3​;  

IF​ homicide ​>=​ ​19.004826​ ​THEN​ homicide_RANK ​=​ ​4​;  

IF​ homicide ​=​ ​.​ ​THEN​ homicide_RANK ​=​ ​-​1​; 
IF​ milexpprcntgdp ​<​  ​1.0752166​ ​THEN​ milexpprcntgdp_RANK ​=​ ​1​;  

IF​ milexpprcntgdp ​>=​ ​1.0752166​ ​AND​  milexpprcntgdp ​<​ ​1.4946096​ ​THEN​ milexpprcntgdp_RANK ​=​ ​2​;  

IF​ milexpprcntgdp ​>=​ ​1.4946096​ ​AND​  milexpprcntgdp ​<​ ​2.4681756​ ​THEN​ milexpprcntgdp_RANK ​=​ ​3​;  

IF​ milexpprcntgdp ​>=​ ​2.4681756​ ​THEN​ milexpprcntgdp_RANK ​=​ ​4​;  

IF​ milexpprcntgdp ​=​ ​.​ ​THEN​ milexpprcntgdp_RANK ​=​ ​-​1​;  

 

/* FREQUENCY PER VARIABLE */ 

/* 

PROC FREQ; 



TABLES 

EMPLOYRATE_RANK 

INCOMEPERPERSON_RANK 

ARMEDFORCESRATE_RANK 

LIFEEXPECTANCY_RANK 

SUICIDEPER100TH_RANK 

URBANRATE_RANK 

surarea_RANK 

population_RANK 

popden_RANK 

corruptionindex_RANK 

hdi_RANK 

homicide_RANK 

milexpprcntgdp_RANK; 

RUN; 

*/ 

/* UNIVARIATE GRAPH */ 

PROC​ ​GCHART​;​ ​VBAR​ homicide_RANK ​/​DISCRETE​ ​TYPE​=​PERCENT ​WIDTH​=​30​; 
RUN​; 
PROC​ ​GCHART​;​ ​VBAR​ corruptionindex_RANK ​/​DISCRETE​ ​TYPE​=​PERCENT ​WIDTH​=​30​; 
RUN​; 
PROC​ ​GCHART​;​ ​VBAR​ hdi_RANK ​/​DISCRETE​ ​TYPE​=​PERCENT ​WIDTH​=​30​; 
RUN​; 
/* BIVARIATE GRAPH */ 

PROC​ ​GPLOT​;​ ​PLOT​ homicide​*​POPULATION​; 
RUN​; 
PROC​ ​GPLOT​;​ ​PLOT​ corruptionindex​*​POPULATION​; 
RUN​; 
PROC​ ​GPLOT​;​ ​PLOT​ hdi​*​POPULATION​; 
RUN​; 
PROC​ ​GPLOT​;​ ​PLOT​ INCOMEPERPERSON​*​POPULATION​; 



RUN​; 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

2. Data Analysis Tools 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Week 1: Hypothesis Testing and ANOVA 
 

 
Exploratory data analysis: 

1. Examination of frequency distribution 
2. Graphical representations 
3. Calculations of center and spread 

 
Statistical hypothesis testing: assessing the evidence provided by the data in favor or against each hypothesis about the population. 

















 
 
 
 
 
 



Ideas behind anova 
 

 

















 
 
 
 



----------------------------------------- 
Module1Program-ANOVA.sas 
----------------------------------------- 
 
LIBNAME​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
DATA​ new​;​ ​set​ mydata.nesarc_pds​; 
LABEL​ TAB12MDX​=​"Tobacco Dependence Past 12 Months" 

  CHECK321​=​"Smoked Cigarettes in Past 12 Months" 
  S3AQ3B1​=​"Usual Smoking Frequency" 
  S3AQ3C1​=​"Usual Smoking Quantity"​; 

/*Set appropriate missing data as needed*/ 

IF​ S3AQ3B1​=​9​ ​THEN​ S3AQ3B1​=.; 
IF​ S3AQ3C1​=​99​ ​THEN​ S3AQ3C1​=.; 
IF​ S3AQ3B1​=​1​ ​THEN​ USFREQMO​=​30​; 
ELSE​ ​IF​ S3AQ3B1​=​2​ ​THEN​ USFREQMO​=​22​; 
ELSE​ ​IF​ S3AQ3B1​=​3​ ​THEN​ USFREQMO​=​14​; 
ELSE​ ​IF​ S3AQ3B1​=​4​ ​THEN​ USFREQMO​=​5​; 
ELSE​ ​IF​ S3AQ3B1​=​5​ ​THEN​ USFREQMO​=​2.5​; 
ELSE​ ​IF​ S3AQ3B1​=​6​ ​THEN​ USFREQMO​=​1​; 
/*USFREQMO usual smoking days per month 

1=once a month or less 

2.5=2-3 days per month 

5=1-2 days per week 

14=3-4 days per week 

22=5-6 days per week 

30=everyday*/ 

NUMCIGMO_EST​=​USFREQMO​*​S3AQ3C1​; 
PACKSPERMONTH​=​NUMCIGMO_EST​/​20​; 
IF​ PACKSPERMONTH LE ​5​ ​THEN​ PACKCATEGORY​=​3​; 
ELSE​ ​IF​ PACKSPERMONTH LE ​10​ ​THEN​ PACKCATEGORY​=​7​; 
ELSE​ ​IF​ PACKSPERMONTH LE ​20​ ​THEN​ PACKCATEGORY​=​15​; 
ELSE​ ​IF​ PACKSPERMONTH LE ​30​ ​THEN​ PACKCATEGORY​=​25​; 



ELSE​ ​IF​ PACKSPERMONTH GT ​30​ ​THEN​ PACKCATEGORY​=​58​; 
/*subsetting data to include only past 12 month smokers, age 18-25*/ 

IF​ CHECK321​=​1​; 
IF​ AGE LE ​25​; 
PROC​ ​SORT​;​ ​by​ IDNUM​; 
PROC​ ​ANOVA​;​ ​CLASS​ MAJORDEPLIFE​; 
MODEL​ NUMCIGMO_EST​=​MAJORDEPLIFE​; 
MEANS​ MAJORDEPLIFE​; 
PROC​ ​ANOVA​;​ ​CLASS​ ETHRACE2A​; 
MODEL​ NUMCIGMO_EST​=​ETHRACE2A​; 
MEANS​ ETHRACE2A​/​DUNCAN​; 
RUN​; 
 
 
 
 
  



---------------- 
week 1.sas 
---------------- 
 
/* COURSERA GAPMINDER DATA */ 

libname​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
data​ gapminder​; 

set​ mydata.gapminder​; 
 

/* IMPORTING ADDITIONAL DATA (source: https://www.gapminder.org/) */ 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_population density (per square km).csv' 
OUT​=​popden ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_total population with projections.csv' 
OUT​=​pop ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/surface land.csv' 
OUT​=​surarea ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator ti cpi 2009.csv' 
OUT​=​cpi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Indicator_HDI.csv' 
OUT​=​hdi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Homicide age adjusted indicator LIVE -05 20100919.csv' 



OUT​=​murder ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/military expenditure.csv' 
OUT​=​military ​REPLACE​; 

/* JOINING THE DATA USING SQL */ 

proc​ ​sql​; 
create​ ​table​ mygapminder ​AS 
select gapminder.​* 

,​surarea.surarea 
,​pop.population 
,​popden.popden 
,​cpi.corruptionindex 
,​hdi.hdi 
,​murder.homicide 
,​military.milexpprcntgdp 

from work.gapminder ​as​ gapminder 
left​ ​join​ work.popden ​as​ popden ​on​ gapminder.country ​=​ popden.country 
left​ ​join​ work.pop ​as​ pop ​on​ gapminder.country ​=​ pop.country 
left​ ​join​ work.surarea ​as​ surarea ​on​ gapminder.country ​=​ surarea.country 
left​ ​join​ work.cpi ​as​ cpi ​on​ gapminder.country ​=​ cpi.country 
left​ ​join​ work.hdi ​as​ hdi ​on​ gapminder.country ​=​ hdi.country 
left​ ​join​ work.murder ​as​ murder ​on​ gapminder.country ​=​ murder.country 
left​ ​join​ work.military ​as​ military ​on​ gapminder.country ​=​ military.country​; 

quit​; 
DATA​ mygapminder​; 

set​ work.mygapminder​; 
/* GIVING DESCRIPTIONS TO VARIABLES */ 

LABEL 

COUNTRY​=​'COUNTRY' 
INCOMEPERPERSON​=​'GDP PER CAPITA' 



ALCCONSUMPTION​=​'LITRES OF ALCOHOL CONSUMPTION' 
ARMEDFORCESRATE​=​'ARMED FORCES % OF TOTAL LABOR' 
BREASTCANCERPER100TH​=​'FEMALE BREAST CANCER PER 100,000' 
CO2EMISSIONS​=​'TOTAL AMOUNT OF CO2 EMISSIONS (IN METRIC TONS)' 
FEMALEEMPLOYRATE​=​'% OF FEMALE POPULATION EMPLOYED' 
EMPLOYRATE​=​'% OF POPULATION EMPLOYED' 
HIVRATE​=​'% ESTIMATED HIV PREVALENCE' 
INTERNETUSERATE​=​'INTERNET USERS (PER 100)' 
LIFEEXPECTANCY​=​'LIFE EXPECTANCY AT BIRTH' 
OILPERPERSON​=​'OIL CONSUMPTION PER CAPITA (TONNES PER YEAR AND PERSON)' 
POLITYSCORE​=​'DEMOCRACY SCORE MINUS AUTOCRACY SCORE' 
RELECTRICPERPERSON​=​'RESEDENTIAL ELECTRICITY CONSUMPTION PER PERSON (KWH)' 
SUICIDEPER100TH​=​'SUCIDE PER 100,000' 
URBANRATE​=​'URBAN POPULATION (% OF TOTAL)' 
surarea​=​'SURFACE AREA (IN KM^2)' 
population​=​'TOTAL POPULATION' 
popden​=​'POPULATION DENSITY (PER SQAURE KM)' 
corruptionindex​=​'CORRUPTION PERCEPTION INDEX' 
hdi​=​'HUMAN DEVELOPMENT INDEX' 
homicide​=​'MURDER, AGE ADJUSTED, PER 100,000' 
milexpprcntgdp​=​'MILITARY EXPENDITURE (% OF GDP)' 
; 

keep 

COUNTRY 

EMPLOYRATE 

EMPLOYRATE_RANK 

INCOMEPERPERSON 

INCOMEPERPERSON_RANK 

ARMEDFORCESRATE 

ARMEDFORCESRATE_RANK 

LIFEEXPECTANCY 



LIFEEXPECTANCY_RANK 

SUICIDEPER100TH 

SUICIDEPER100TH_RANK 

URBANRATE 

URBANRATE_RANK 

surarea 

surarea_RANK 

population 

population_RANK 

popden 

popden_RANK 

corruptionindex 

corruptionindex_RANK 

hdi 

hdi_RANK 

homicide 

homicide_RANK 

milexpprcntgdp 

milexpprcntgdp_RANK 

; 

/* DATA MANAGEMENT STEP 

NOTE: these are based on the following quantiles (<%25, <%50, <%75, >=%75) 

*/ 

IF​ EMPLOYRATE ​<​   ​51.2​ ​THEN​ EMPLOYRATE_RANK ​=​ ​1​; 
IF​ EMPLOYRATE ​>=​  ​51.2​ ​AND​  EMPLOYRATE ​<​  ​58.7​ ​THEN​ EMPLOYRATE_RANK ​=​ ​2​; 
IF​ EMPLOYRATE ​>=​  ​58.7​ ​AND​  EMPLOYRATE ​<​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​3​; 
IF​ EMPLOYRATE ​>=​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​4​; 
IF​ EMPLOYRATE ​=​ ​.​ ​THEN​ EMPLOYRATE_RANK ​=​ ​.; 
IF​ INCOMEPERPERSON ​<​  ​744.239​  ​THEN​ INCOMEPERPERSON_RANK ​=​ ​1​; 
IF​ INCOMEPERPERSON ​>=​ ​744.239​  ​AND​  INCOMEPERPERSON ​<​  ​2553.496​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​2​; 
IF​ INCOMEPERPERSON ​>=​ ​2553.496​ ​AND​  INCOMEPERPERSON ​<​  ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​3​; 



IF​ INCOMEPERPERSON ​>=​ ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​4​; 
IF​ INCOMEPERPERSON ​=​ ​.​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​.; 
IF​ ARMEDFORCESRATE ​<​   ​0.478489​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​1​; 
IF​ ARMEDFORCESRATE ​>=​  ​0.478489​ ​AND​  ARMEDFORCESRATE ​<​ ​0.930638​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​2​; 
IF​ ARMEDFORCESRATE ​>=​  ​0.930638​ ​AND​  ARMEDFORCESRATE ​<​ ​1.613217​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​3​; 
IF​ ARMEDFORCESRATE ​>=​  ​1.613217​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​4​; 
IF​ ARMEDFORCESRATE ​=​ ​.​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​.; 
IF​ LIFEEXPECTANCY ​<​  ​64.228​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​1​;  

IF​ LIFEEXPECTANCY ​>=​ ​64.228​ ​AND​  LIFEEXPECTANCY ​<​ ​73.131​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​2​;  
IF​ LIFEEXPECTANCY ​>=​ ​73.131​ ​AND​  LIFEEXPECTANCY ​<​ ​76.640​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​3​;  
IF​ LIFEEXPECTANCY ​>=​ ​76.640​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​4​;  

IF​ LIFEEXPECTANCY ​=​ ​.​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​.; 
IF​ SUICIDEPER100TH ​<​  ​4.983422​  ​THEN​ SUICIDEPER100TH_RANK ​=​ ​1​;  

IF​ SUICIDEPER100TH ​>=​ ​4.983422​  ​AND​  SUICIDEPER100TH ​<​    ​8.262893​   ​THEN​ SUICIDEPER100TH_RANK ​=​ ​2​;  

IF​ SUICIDEPER100TH ​>=​ ​8.262893​  ​AND​  SUICIDEPER100TH ​<​    ​12.367980​  ​THEN​ SUICIDEPER100TH_RANK ​=​ ​3​;  

IF​ SUICIDEPER100TH ​>=​ ​12.367980​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​4​;  

IF​ SUICIDEPER100TH ​=​ ​.​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​.; 
IF​ URBANRATE ​<​  ​36.82​ ​THEN​ URBANRATE_RANK ​=​ ​1​; 
IF​ URBANRATE ​>=​ ​36.82​ ​AND​ URBANRATE ​<​ ​57.94​   ​THEN​ URBANRATE_RANK ​=​ ​2​; 
IF​ URBANRATE ​>=​ ​57.94​ ​AND​ URBANRATE ​<​ ​74.50​   ​THEN​ URBANRATE_RANK ​=​ ​3​; 
IF​ URBANRATE ​>=​ ​74.50​ ​THEN​ URBANRATE_RANK ​=​ ​4​; 
IF​ URBANRATE ​=​ ​.​ ​THEN​ URBANRATE_RANK ​=​ ​.; 
IF​ surarea ​<​  ​18580​  ​THEN​ surarea_RANK ​=​ ​1​;  

IF​ surarea ​>=​ ​18580​  ​AND​  surarea ​<​ ​112620​   ​THEN​ surarea_RANK ​=​ ​2​;  

IF​ surarea ​>=​ ​112620​ ​AND​  surarea ​<​ ​488100​   ​THEN​ surarea_RANK ​=​ ​3​;  

IF​ surarea ​>=​ ​488100​ ​THEN​ surarea_RANK ​=​ ​4​;  

IF​ surarea ​=​ ​.​ ​THEN​ surarea_RANK ​=​ ​.; 
IF​ population ​<​  ​882863​   ​THEN​ population_RANK ​=​ ​1​;  

IF​ population ​>=​ ​882863​   ​AND​  population ​<​ ​6412560​  ​THEN​ population_RANK ​=​ ​2​;  

IF​ population ​>=​ ​6412560​  ​AND​  population ​<​ ​22555046​ ​THEN​ population_RANK ​=​ ​3​;  

IF​ population ​>=​ ​22555046​ ​THEN​ population_RANK ​=​ ​4​;  



IF​ population ​=​ ​.​ ​THEN​ population_RANK ​=​ ​.; 
IF​ popden ​<​  ​31.774​  ​THEN​ popden_RANK ​=​ ​1​;  

IF​ popden ​>=​ ​31.774​  ​AND​  popden ​<​ ​77.990​  ​THEN​ popden_RANK ​=​ ​2​;  

IF​ popden ​>=​ ​77.990​  ​AND​  popden ​<​ ​196.229​ ​THEN​ popden_RANK ​=​ ​3​;  

IF​ popden ​>=​ ​196.229​ ​THEN​ popden_RANK ​=​ ​4​;  

IF​ popden ​=​ ​.​ ​THEN​ popden_RANK ​=​ ​.; 
IF​ corruptionindex ​<​  ​2.4​ ​THEN​ corruptionindex_RANK ​=​ ​1​; 
IF​ corruptionindex ​>=​ ​2.4​ ​AND​ corruptionindex ​<​ ​3.3​  ​THEN​ corruptionindex_RANK ​=​ ​2​; 
IF​ corruptionindex ​>=​ ​3.3​ ​AND​ corruptionindex ​<​ ​5.2​  ​THEN​ corruptionindex_RANK ​=​ ​3​; 
IF​ corruptionindex ​>=​ ​5.2​ ​THEN​ corruptionindex_RANK ​=​ ​4​; 
IF​ corruptionindex ​=​ ​.​ ​THEN​ corruptionindex_RANK ​=​ ​.; 
IF​ hdi ​<​  ​0.522​ ​THEN​ hdi_RANK ​=​ ​1​; 
IF​ hdi ​>=​ ​0.522​ ​AND​ hdi ​<​ ​0.698​  ​THEN​ hdi_RANK ​=​ ​2​; 
IF​ hdi ​>=​ ​0.698​ ​AND​ hdi ​<​ ​0.793​  ​THEN​ hdi_RANK ​=​ ​3​; 
IF​ hdi ​>=​ ​0.793​ ​THEN​ hdi_RANK ​=​ ​4​; 
IF​ hdi ​=​ ​.​ ​THEN​ hdi_RANK ​=​ ​.; 

 

IF​ homicide ​<​  ​1.715654​  ​THEN​ homicide_RANK ​=​ ​1​;  

IF​ homicide ​>=​ ​1.715654​  ​AND​ homicide ​<​ ​6.111090​  ​THEN​ homicide_RANK ​=​ ​2​;  

IF​ homicide ​>=​ ​6.111090​  ​AND​ homicide ​<​ ​19.004826​ ​THEN​ homicide_RANK ​=​ ​3​;  

IF​ homicide ​>=​ ​19.004826​ ​THEN​ homicide_RANK ​=​ ​4​;  

IF​ homicide ​=​ ​.​ ​THEN​ homicide_RANK ​=​ ​.; 
IF​ milexpprcntgdp ​<​  ​1.0752166​ ​THEN​ milexpprcntgdp_RANK ​=​ ​1​;  

IF​ milexpprcntgdp ​>=​ ​1.0752166​ ​AND​  milexpprcntgdp ​<​ ​1.4946096​ ​THEN​ milexpprcntgdp_RANK ​=​ ​2​;  

IF​ milexpprcntgdp ​>=​ ​1.4946096​ ​AND​  milexpprcntgdp ​<​ ​2.4681756​ ​THEN​ milexpprcntgdp_RANK ​=​ ​3​;  

IF​ milexpprcntgdp ​>=​ ​2.4681756​ ​THEN​ milexpprcntgdp_RANK ​=​ ​4​;  

IF​ milexpprcntgdp ​=​ ​.​ ​THEN​ milexpprcntgdp_RANK ​=​ ​.; 
 

/* FREQUENCY PER VARIABLE */ 

/* 

PROC FREQ; 



TABLES 

EMPLOYRATE_RANK 

INCOMEPERPERSON_RANK 

ARMEDFORCESRATE_RANK 

LIFEEXPECTANCY_RANK 

SUICIDEPER100TH_RANK 

URBANRATE_RANK 

surarea_RANK 

population_RANK 

popden_RANK 

corruptionindex_RANK 

hdi_RANK 

homicide_RANK 

milexpprcntgdp_RANK; 

RUN; 

*/ 

/* 

PROC ANOVA; CLASS homicide_RANK; 

MODEL POPULATION = homicide_RANK; 

MEANS homicide_RANK/DUNCAN; 

RUN; 

PROC ANOVA; CLASS corruptionindex_RANK; 

MODEL POPULATION = corruptionindex_RANK; 

MEANS corruptionindex_RANK/DUNCAN; 

RUN; 

PROC ANOVA; CLASS hdi_RANK; 

MODEL POPULATION = hdi_RANK; 

MEANS hdi_RANK/DUNCAN; 

RUN; 

PROC ANOVA; CLASS homicide_RANK; 

MODEL POPDEN = homicide_RANK; 



MEANS homicide_RANK/DUNCAN; 

RUN; 

PROC ANOVA; CLASS corruptionindex_RANK; 

MODEL POPDEN = corruptionindex_RANK; 

MEANS corruptionindex_RANK/DUNCAN; 

RUN; 

*/ 

ods​ ​graphics​ ​off​; 
PROC​ ​ANOVA​;​ ​CLASS​ hdi_RANK​; 
MODEL​ POPDEN ​=​ hdi_RANK​; 
MEANS​ hdi_RANK​/​DUNCAN​; 
RUN​; 
ods​ ​graphics​ ​ON​; 
/* 

PROC GPLOT; PLOT popden*hdi; 

RUN; 

*/ 
 
 
 
 
 
  



Week 2: Chi Square Test of Independence 
 

 

 









 
 
 
 
 
 
 



------------------------------------ 
Module2Program-chi2.sas 
------------------------------------ 
 
LIBNAME​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
DATA​ new​;​ ​set​ mydata.nesarc_pds​; 
LABEL​ TAB12MDX​=​"Tobacco Dependence Past 12 Months" 

  CHECK321​=​"Smoked Cigarettes in Past 12 Months" 
  S3AQ3B1​=​"Usual Smoking Frequency" 
  S3AQ3C1​=​"Usual Smoking Quantity"​; 

/*Set appropriate missing data as needed*/ 

IF​ S3AQ3B1​=​9​ ​THEN​ S3AQ3B1​=.; 
IF​ S3AQ3C1​=​99​ ​THEN​ S3AQ3C1​=.; 
IF​ S3AQ3B1​=​1​ ​THEN​ USFREQMO​=​30​; 
ELSE​ ​IF​ S3AQ3B1​=​2​ ​THEN​ USFREQMO​=​22​; 
ELSE​ ​IF​ S3AQ3B1​=​3​ ​THEN​ USFREQMO​=​14​; 
ELSE​ ​IF​ S3AQ3B1​=​4​ ​THEN​ USFREQMO​=​5​; 
ELSE​ ​IF​ S3AQ3B1​=​5​ ​THEN​ USFREQMO​=​2.5​; 
ELSE​ ​IF​ S3AQ3B1​=​6​ ​THEN​ USFREQMO​=​1​; 
/*USFREQMO usual smoking days per month 

1=once a month or less 

2.5=2-3 days per month 

5=1-2 days per week 

14=3-4 days per week 

22=5-6 days per week 

30=everyday*/ 

NUMCIGMO_EST​=​USFREQMO​*​S3AQ3C1​; 
PACKSPERMONTH​=​NUMCIGMO_EST​/​20​; 
IF​ PACKSPERMONTH LE ​5​ ​THEN​ PACKCATEGORY​=​3​; 
ELSE​ ​IF​ PACKSPERMONTH LE ​10​ ​THEN​ PACKCATEGORY​=​7​; 
ELSE​ ​IF​ PACKSPERMONTH LE ​20​ ​THEN​ PACKCATEGORY​=​15​; 
ELSE​ ​IF​ PACKSPERMONTH LE ​30​ ​THEN​ PACKCATEGORY​=​25​; 



ELSE​ ​IF​ PACKSPERMONTH GT ​30​ ​THEN​ PACKCATEGORY​=​58​; 
/*subsetting data to include only past 12 month smokers, age 18-25*/ 

IF​ CHECK321​=​1​; 
IF​ AGE LE ​25​; 
PROC​ ​SORT​;​ ​by​ IDNUM​; 
/*PROC ANOVA; CLASS ETHRACE2A; 

MODEL NUMCIGMO_EST=ETHRACE2A; 

MEANS ETHRACE2A/DUNCAN;*/ 

PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX​*​USFREQMO​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON1​;​ ​SET​ NEW​; 
IF​ USFREQMO​=​1​ OR USFREQMO​=​2.5​; 
PROC​ ​SORT​;​ ​BY​ IDNUM​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX​*​USFREQMO​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON2​;​ ​SET​ NEW​; 
IF​ USFREQMO​=​1​ OR USFREQMO​=​6​; 
PROC​ ​SORT​;​ ​BY​ IDNUM​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX​*​USFREQMO​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON3​;​ ​SET​ NEW​; 
IF​ USFREQMO​=​1​ OR USFREQMO​=​14​; 
PROC​ ​SORT​;​ ​BY​ IDNUM​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX​*​USFREQMO​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON4​;​ ​SET​ NEW​; 
IF​ USFREQMO​=​1​ OR USFREQMO​=​22​; 
PROC​ ​SORT​;​ ​BY​ IDNUM​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX​*​USFREQMO​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON5​;​ ​SET​ NEW​; 



IF​ USFREQMO​=​1​ OR USFREQMO​=​30​; 
PROC​ ​SORT​;​ ​BY​ IDNUM​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX​*​USFREQMO​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON6​;​ ​SET​ NEW​; 
IF​ USFREQMO​=​2.5​ OR USFREQMO​=​6​; 
PROC​ ​SORT​;​ ​BY​ IDNUM​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX​*​USFREQMO​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON7​;​ ​SET​ NEW​; 
IF​ USFREQMO​=​2.5​ OR USFREQMO​=​14​; 
PROC​ ​SORT​;​ ​BY​ IDNUM​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX​*​USFREQMO​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON8​;​ ​SET​ NEW​; 
IF​ USFREQMO​=​2.5​ OR USFREQMO​=​22​; 
PROC​ ​SORT​;​ ​BY​ IDNUM​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX​*​USFREQMO​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON9​;​ ​SET​ NEW​; 
IF​ USFREQMO​=​2.5​ OR USFREQMO​=​30​; 
PROC​ ​SORT​;​ ​BY​ IDNUM​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX​*​USFREQMO​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON10​;​ ​SET​ NEW​; 
IF​ USFREQMO​=​6​ OR USFREQMO​=​14​; 
PROC​ ​SORT​;​ ​BY​ IDNUM​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX​*​USFREQMO​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON11​;​ ​SET​ NEW​; 
IF​ USFREQMO​=​6​ OR USFREQMO​=​22​; 



PROC​ ​SORT​;​ ​BY​ IDNUM​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX​*​USFREQMO​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON12​;​ ​SET​ NEW​; 
IF​ USFREQMO​=​6​ OR USFREQMO​=​30​; 
PROC​ ​SORT​;​ ​BY​ IDNUM​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX​*​USFREQMO​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON13​;​ ​SET​ NEW​; 
IF​ USFREQMO​=​14​ OR USFREQMO​=​22​; 
PROC​ ​SORT​;​ ​BY​ IDNUM​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX​*​USFREQMO​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON1​;​ ​SET​ NEW​; 
IF​ USFREQMO​=​14​ OR USFREQMO​=​30​; 
PROC​ ​SORT​;​ ​BY​ IDNUM​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX​*​USFREQMO​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON15​;​ ​SET​ NEW​; 
IF​ USFREQMO​=​22​ OR USFREQMO​=​30​; 
PROC​ ​SORT​;​ ​BY​ IDNUM​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX​*​USFREQMO​/​CHISQ​; 
RUN​; 
 
 
 
 
 
 
 
 
 



---------------- 
week 2.sas 
---------------- 
 
 
/* COURSERA GAPMINDER DATA */ 

libname​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
data​ gapminder​; 

set​ mydata.gapminder​; 
/* IMPORTING ADDITIONAL DATA (source: https://www.gapminder.org/) */ 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_population density (per square km).csv' 
OUT​=​popden ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_total population with projections.csv' 
OUT​=​pop ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/surface land.csv' 
OUT​=​surarea ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator ti cpi 2009.csv' 
OUT​=​cpi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Indicator_HDI.csv' 
OUT​=​hdi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Homicide age adjusted indicator LIVE -05 20100919.csv' 



OUT​=​murder ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/military expenditure.csv' 
OUT​=​military ​REPLACE​; 

/* JOINING THE DATA USING SQL */ 

proc​ ​sql​; 
create​ ​table​ mygapminder ​AS 
select gapminder.​* 

,​surarea.surarea 
,​pop.population 
,​popden.popden 
,​cpi.corruptionindex 
,​hdi.hdi 
,​murder.homicide 
,​military.milexpprcntgdp 

from work.gapminder ​as​ gapminder 
left​ ​join​ work.popden ​as​ popden ​on​ gapminder.country ​=​ popden.country 
left​ ​join​ work.pop ​as​ pop ​on​ gapminder.country ​=​ pop.country 
left​ ​join​ work.surarea ​as​ surarea ​on​ gapminder.country ​=​ surarea.country 
left​ ​join​ work.cpi ​as​ cpi ​on​ gapminder.country ​=​ cpi.country 
left​ ​join​ work.hdi ​as​ hdi ​on​ gapminder.country ​=​ hdi.country 
left​ ​join​ work.murder ​as​ murder ​on​ gapminder.country ​=​ murder.country 
left​ ​join​ work.military ​as​ military ​on​ gapminder.country ​=​ military.country​; 

quit​; 
DATA​ mygapminder​; 

set​ work.mygapminder​; 
/* GIVING DESCRIPTIONS TO VARIABLES */ 

LABEL 

COUNTRY​=​'COUNTRY' 
INCOMEPERPERSON​=​'GDP PER CAPITA' 



ALCCONSUMPTION​=​'LITRES OF ALCOHOL CONSUMPTION' 
ARMEDFORCESRATE​=​'ARMED FORCES % OF TOTAL LABOR' 
BREASTCANCERPER100TH​=​'FEMALE BREAST CANCER PER 100,000' 
CO2EMISSIONS​=​'TOTAL AMOUNT OF CO2 EMISSIONS (IN METRIC TONS)' 
FEMALEEMPLOYRATE​=​'% OF FEMALE POPULATION EMPLOYED' 
EMPLOYRATE​=​'% OF POPULATION EMPLOYED' 
HIVRATE​=​'% ESTIMATED HIV PREVALENCE' 
INTERNETUSERATE​=​'INTERNET USERS (PER 100)' 
LIFEEXPECTANCY​=​'LIFE EXPECTANCY AT BIRTH' 
OILPERPERSON​=​'OIL CONSUMPTION PER CAPITA (TONNES PER YEAR AND PERSON)' 
POLITYSCORE​=​'DEMOCRACY SCORE MINUS AUTOCRACY SCORE' 
RELECTRICPERPERSON​=​'RESEDENTIAL ELECTRICITY CONSUMPTION PER PERSON (KWH)' 
SUICIDEPER100TH​=​'SUCIDE PER 100,000' 
URBANRATE​=​'URBAN POPULATION (% OF TOTAL)' 
surarea​=​'SURFACE AREA (IN KM^2)' 
population​=​'TOTAL POPULATION' 
popden​=​'POPULATION DENSITY (PER SQAURE KM)' 
corruptionindex​=​'CORRUPTION PERCEPTION INDEX' 
hdi​=​'HUMAN DEVELOPMENT INDEX' 
homicide​=​'MURDER, AGE ADJUSTED, PER 100,000' 
milexpprcntgdp​=​'MILITARY EXPENDITURE (% OF GDP)' 
; 

keep 

COUNTRY 

EMPLOYRATE 

EMPLOYRATE_RANK 

INCOMEPERPERSON 

INCOMEPERPERSON_RANK 

ARMEDFORCESRATE 

ARMEDFORCESRATE_RANK 

LIFEEXPECTANCY 



LIFEEXPECTANCY_RANK 

SUICIDEPER100TH 

SUICIDEPER100TH_RANK 

URBANRATE 

URBANRATE_RANK 

surarea 

surarea_RANK 

population 

population_RANK 

popden 

popden_RANK 

corruptionindex 

corruptionindex_RANK 

hdi 

hdi_RANK 

homicide 

homicide_RANK 

milexpprcntgdp 

milexpprcntgdp_RANK 

; 

/* DATA MANAGEMENT STEP 

NOTE: these are based on the following quantiles (<%25, <%50, <%75, >=%75) 

*/ 

IF​ EMPLOYRATE ​<​   ​51.2​ ​THEN​ EMPLOYRATE_RANK ​=​ ​1​; 
IF​ EMPLOYRATE ​>=​  ​51.2​ ​AND​  EMPLOYRATE ​<​  ​58.7​ ​THEN​ EMPLOYRATE_RANK ​=​ ​2​; 
IF​ EMPLOYRATE ​>=​  ​58.7​ ​AND​  EMPLOYRATE ​<​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​3​; 
IF​ EMPLOYRATE ​>=​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​4​; 
IF​ EMPLOYRATE ​=​ ​.​ ​THEN​ EMPLOYRATE_RANK ​=​ ​.; 
IF​ INCOMEPERPERSON ​<​  ​744.239​  ​THEN​ INCOMEPERPERSON_RANK ​=​ ​1​; 
IF​ INCOMEPERPERSON ​>=​ ​744.239​  ​AND​  INCOMEPERPERSON ​<​  ​2553.496​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​2​; 
IF​ INCOMEPERPERSON ​>=​ ​2553.496​ ​AND​  INCOMEPERPERSON ​<​  ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​3​; 



IF​ INCOMEPERPERSON ​>=​ ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​4​; 
IF​ INCOMEPERPERSON ​=​ ​.​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​.; 
IF​ ARMEDFORCESRATE ​<​   ​0.478489​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​1​; 
IF​ ARMEDFORCESRATE ​>=​  ​0.478489​ ​AND​  ARMEDFORCESRATE ​<​ ​0.930638​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​2​; 
IF​ ARMEDFORCESRATE ​>=​  ​0.930638​ ​AND​  ARMEDFORCESRATE ​<​ ​1.613217​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​3​; 
IF​ ARMEDFORCESRATE ​>=​  ​1.613217​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​4​; 
IF​ ARMEDFORCESRATE ​=​ ​.​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​.; 
IF​ LIFEEXPECTANCY ​<​  ​64.228​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​1​;  

IF​ LIFEEXPECTANCY ​>=​ ​64.228​ ​AND​  LIFEEXPECTANCY ​<​ ​73.131​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​2​;  
IF​ LIFEEXPECTANCY ​>=​ ​73.131​ ​AND​  LIFEEXPECTANCY ​<​ ​76.640​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​3​;  
IF​ LIFEEXPECTANCY ​>=​ ​76.640​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​4​;  

IF​ LIFEEXPECTANCY ​=​ ​.​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​.; 
IF​ SUICIDEPER100TH ​<​  ​4.983422​  ​THEN​ SUICIDEPER100TH_RANK ​=​ ​1​;  

IF​ SUICIDEPER100TH ​>=​ ​4.983422​  ​AND​  SUICIDEPER100TH ​<​    ​8.262893​   ​THEN​ SUICIDEPER100TH_RANK ​=​ ​2​;  

IF​ SUICIDEPER100TH ​>=​ ​8.262893​  ​AND​  SUICIDEPER100TH ​<​    ​12.367980​  ​THEN​ SUICIDEPER100TH_RANK ​=​ ​3​;  

IF​ SUICIDEPER100TH ​>=​ ​12.367980​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​4​;  

IF​ SUICIDEPER100TH ​=​ ​.​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​.; 
IF​ URBANRATE ​<​  ​36.82​ ​THEN​ URBANRATE_RANK ​=​ ​1​; 
IF​ URBANRATE ​>=​ ​36.82​ ​AND​ URBANRATE ​<​ ​57.94​   ​THEN​ URBANRATE_RANK ​=​ ​2​; 
IF​ URBANRATE ​>=​ ​57.94​ ​AND​ URBANRATE ​<​ ​74.50​   ​THEN​ URBANRATE_RANK ​=​ ​3​; 
IF​ URBANRATE ​>=​ ​74.50​ ​THEN​ URBANRATE_RANK ​=​ ​4​; 
IF​ URBANRATE ​=​ ​.​ ​THEN​ URBANRATE_RANK ​=​ ​.; 
IF​ surarea ​<​  ​18580​  ​THEN​ surarea_RANK ​=​ ​1​;  

IF​ surarea ​>=​ ​18580​  ​AND​  surarea ​<​ ​112620​   ​THEN​ surarea_RANK ​=​ ​2​;  

IF​ surarea ​>=​ ​112620​ ​AND​  surarea ​<​ ​488100​   ​THEN​ surarea_RANK ​=​ ​3​;  

IF​ surarea ​>=​ ​488100​ ​THEN​ surarea_RANK ​=​ ​4​;  

IF​ surarea ​=​ ​.​ ​THEN​ surarea_RANK ​=​ ​.; 
IF​ population ​<​  ​882863​   ​THEN​ population_RANK ​=​ ​1​;  

IF​ population ​>=​ ​882863​   ​AND​  population ​<​ ​6412560​  ​THEN​ population_RANK ​=​ ​2​;  

IF​ population ​>=​ ​6412560​  ​AND​  population ​<​ ​22555046​ ​THEN​ population_RANK ​=​ ​3​;  

IF​ population ​>=​ ​22555046​ ​THEN​ population_RANK ​=​ ​4​;  



IF​ population ​=​ ​.​ ​THEN​ population_RANK ​=​ ​.; 
IF​ popden ​<​  ​1032​  ​THEN​ popden_RANK ​=​ ​1​; 
IF​ popden ​>=​ ​1032​  ​THEN​ popden_RANK ​=​ ​2​;  

IF​ popden ​=​ ​.​ ​THEN​ popden_RANK ​=​ ​.; 
IF​ corruptionindex ​<​  ​2.4​ ​THEN​ corruptionindex_RANK ​=​ ​1​; 
IF​ corruptionindex ​>=​ ​2.4​ ​AND​ corruptionindex ​<​ ​3.3​  ​THEN​ corruptionindex_RANK ​=​ ​2​; 
IF​ corruptionindex ​>=​ ​3.3​ ​AND​ corruptionindex ​<​ ​5.2​  ​THEN​ corruptionindex_RANK ​=​ ​3​; 
IF​ corruptionindex ​>=​ ​5.2​ ​THEN​ corruptionindex_RANK ​=​ ​4​; 
IF​ corruptionindex ​=​ ​.​ ​THEN​ corruptionindex_RANK ​=​ ​.; 
IF​ hdi ​<​  ​0.522​ ​THEN​ hdi_RANK ​=​ ​1​; 
IF​ hdi ​>=​ ​0.522​ ​AND​ hdi ​<​ ​0.698​  ​THEN​ hdi_RANK ​=​ ​2​; 
IF​ hdi ​>=​ ​0.698​ ​AND​ hdi ​<​ ​0.793​  ​THEN​ hdi_RANK ​=​ ​3​; 
IF​ hdi ​>=​ ​0.793​ ​THEN​ hdi_RANK ​=​ ​4​; 
IF​ hdi ​=​ ​.​ ​THEN​ hdi_RANK ​=​ ​.; 

 

IF​ homicide ​<​  ​1.715654​  ​THEN​ homicide_RANK ​=​ ​1​;  

IF​ homicide ​>=​ ​1.715654​  ​AND​ homicide ​<​ ​6.111090​  ​THEN​ homicide_RANK ​=​ ​2​;  

IF​ homicide ​>=​ ​6.111090​  ​AND​ homicide ​<​ ​19.004826​ ​THEN​ homicide_RANK ​=​ ​3​;  

IF​ homicide ​>=​ ​19.004826​ ​THEN​ homicide_RANK ​=​ ​4​;  

IF​ homicide ​=​ ​.​ ​THEN​ homicide_RANK ​=​ ​.; 
IF​ milexpprcntgdp ​<​  ​1.0752166​ ​THEN​ milexpprcntgdp_RANK ​=​ ​1​;  

IF​ milexpprcntgdp ​>=​ ​1.0752166​ ​AND​  milexpprcntgdp ​<​ ​1.4946096​ ​THEN​ milexpprcntgdp_RANK ​=​ ​2​;  

IF​ milexpprcntgdp ​>=​ ​1.4946096​ ​AND​  milexpprcntgdp ​<​ ​2.4681756​ ​THEN​ milexpprcntgdp_RANK ​=​ ​3​;  

IF​ milexpprcntgdp ​>=​ ​2.4681756​ ​THEN​ milexpprcntgdp_RANK ​=​ ​4​;  

IF​ milexpprcntgdp ​=​ ​.​ ​THEN​ milexpprcntgdp_RANK ​=​ ​.; 
 

/* FREQUENCY PER VARIABLE */ 

/* 

PROC FREQ; 

TABLES 

EMPLOYRATE_RANK 



INCOMEPERPERSON_RANK 

ARMEDFORCESRATE_RANK 

LIFEEXPECTANCY_RANK 

SUICIDEPER100TH_RANK 

URBANRATE_RANK 

surarea_RANK 

population_RANK 

popden_RANK 

corruptionindex_RANK 

hdi_RANK 

homicide_RANK 

milexpprcntgdp_RANK; 

RUN; 

*/ 

/* 

PROC ANOVA; CLASS homicide_RANK; 

MODEL POPULATION = homicide_RANK; 

MEANS homicide_RANK/DUNCAN; 

RUN; 

PROC ANOVA; CLASS corruptionindex_RANK; 

MODEL POPULATION = corruptionindex_RANK; 

MEANS corruptionindex_RANK/DUNCAN; 

RUN; 

PROC ANOVA; CLASS hdi_RANK; 

MODEL POPULATION = hdi_RANK; 

MEANS hdi_RANK/DUNCAN; 

RUN; 

PROC ANOVA; CLASS homicide_RANK; 

MODEL POPDEN = homicide_RANK; 

MEANS homicide_RANK/DUNCAN; 

RUN; 



PROC ANOVA; CLASS corruptionindex_RANK; 

MODEL POPDEN = corruptionindex_RANK; 

MEANS corruptionindex_RANK/DUNCAN; 

RUN; 

*/ 

/* 

ods graphics off; 

PROC ANOVA; CLASS hdi_RANK; 

MODEL POPDEN = hdi_RANK; 

MEANS hdi_RANK/DUNCAN; 

RUN; 

ods graphics ON; 

*/ 

/* 

PROC GPLOT; PLOT popden*hdi; 

RUN; 

*/ 

/* 

proc univariate data = mygapminder plot; 

run; 

*/ 

DATA​ COMPARISON1​;​ ​SET​ MYGAPMINDER​; 
IF​ HDI_RANK​=​1​ OR HDI_RANK​=​2​; 
PROC​ ​SORT​;​ ​BY​ COUNTRY​; 
PROC​ ​FREQ​;​ ​TABLES​ POPDEN_RANK​*​HDI_RANK​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON2​;​ ​SET​ MYGAPMINDER​; 
IF​ HDI_RANK​=​1​ OR HDI_RANK​=​3​; 
PROC​ ​SORT​;​ ​BY​ COUNTRY​; 
PROC​ ​FREQ​;​ ​TABLES​ POPDEN_RANK​*​HDI_RANK​/​CHISQ​; 
RUN​; 



DATA​ COMPARISON3​;​ ​SET​ MYGAPMINDER​; 
IF​ HDI_RANK​=​1​ OR HDI_RANK​=​4​; 
PROC​ ​SORT​;​ ​BY​ COUNTRY​; 
PROC​ ​FREQ​;​ ​TABLES​ POPDEN_RANK​*​HDI_RANK​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON4​;​ ​SET​ MYGAPMINDER​; 
IF​ HDI_RANK​=​2​ OR HDI_RANK​=​3​; 
PROC​ ​SORT​;​ ​BY​ COUNTRY​; 
PROC​ ​FREQ​;​ ​TABLES​ POPDEN_RANK​*​HDI_RANK​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON5​;​ ​SET​ MYGAPMINDER​; 
IF​ HDI_RANK​=​2​ OR HDI_RANK​=​4​; 
PROC​ ​SORT​;​ ​BY​ COUNTRY​; 
PROC​ ​FREQ​;​ ​TABLES​ POPDEN_RANK​*​HDI_RANK​/​CHISQ​; 
RUN​; 
DATA​ COMPARISON6​;​ ​SET​ MYGAPMINDER​; 
IF​ HDI_RANK​=​3​ OR HDI_RANK​=​4​; 
PROC​ ​SORT​;​ ​BY​ COUNTRY​; 
PROC​ ​FREQ​;​ ​TABLES​ POPDEN_RANK​*​HDI_RANK​/​CHISQ​; 
RUN​; 
 
 
 
 
 
 
  



Week 3: Pearson Correlation 
 

 

 













 



-------------------------------------------- 
Module3Program-correlation.sas 
-------------------------------------------- 
 
LIBNAME​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
DATA​ new​;​ ​set​ mydata.gapminder​; 
IF​ incomeperperson eq ​.​ ​THEN​ incomegroup​=.; 
ELSE​ ​IF​ incomeperperson LE ​744.239​ ​THEN​ incomegroup​=​1​; 
ELSE​ ​IF​ incomeperperson LE ​2553.496​ ​THEN​ incomegroup​=​2​; 
ELSE​ ​IF​ incomeperperson LE ​9425.236​ ​THEN​ incomegroup​=​3​; 
ELSE​ ​IF​ incomeperperson GT ​9425.236​ ​THEN​ incomegroup​=​3​; 
PROC​ ​SORT​;​ ​by​ COUNTRY​; 
PROC​ ​CORR​;​ ​VAR​ urbanrate incomeperperson internetuserate​; 
RUN​; 
 
 
 
 
 
  



---------------- 
week 3.sas 
---------------- 
 
/* COURSERA GAPMINDER DATA */ 

libname​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
data​ gapminder​; 

set​ mydata.gapminder​; 
/* IMPORTING ADDITIONAL DATA (source: https://www.gapminder.org/) */ 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_population density (per square km).csv' 
OUT​=​popden ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_total population with projections.csv' 
OUT​=​pop ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/surface land.csv' 
OUT​=​surarea ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator ti cpi 2009.csv' 
OUT​=​cpi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Indicator_HDI.csv' 
OUT​=​hdi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Homicide age adjusted indicator LIVE -05 20100919.csv' 
OUT​=​murder ​REPLACE​; 



 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/military expenditure.csv' 
OUT​=​military ​REPLACE​; 

/* JOINING THE DATA USING SQL */ 

proc​ ​sql​; 
create​ ​table​ mygapminder ​AS 
select gapminder.​* 

,​surarea.surarea 
,​pop.population 
,​popden.popden 
,​cpi.corruptionindex 
,​hdi.hdi 
,​murder.homicide 
,​military.milexpprcntgdp 

from work.gapminder ​as​ gapminder 
left​ ​join​ work.popden ​as​ popden ​on​ gapminder.country ​=​ popden.country 
left​ ​join​ work.pop ​as​ pop ​on​ gapminder.country ​=​ pop.country 
left​ ​join​ work.surarea ​as​ surarea ​on​ gapminder.country ​=​ surarea.country 
left​ ​join​ work.cpi ​as​ cpi ​on​ gapminder.country ​=​ cpi.country 
left​ ​join​ work.hdi ​as​ hdi ​on​ gapminder.country ​=​ hdi.country 
left​ ​join​ work.murder ​as​ murder ​on​ gapminder.country ​=​ murder.country 
left​ ​join​ work.military ​as​ military ​on​ gapminder.country ​=​ military.country​; 

quit​; 
DATA​ mygapminder​; 

set​ work.mygapminder​; 
/* GIVING DESCRIPTIONS TO VARIABLES */ 

LABEL 

COUNTRY​=​'COUNTRY' 
INCOMEPERPERSON​=​'GDP PER CAPITA' 
ALCCONSUMPTION​=​'LITRES OF ALCOHOL CONSUMPTION' 



ARMEDFORCESRATE​=​'ARMED FORCES % OF TOTAL LABOR' 
BREASTCANCERPER100TH​=​'FEMALE BREAST CANCER PER 100,000' 
CO2EMISSIONS​=​'TOTAL AMOUNT OF CO2 EMISSIONS (IN METRIC TONS)' 
FEMALEEMPLOYRATE​=​'% OF FEMALE POPULATION EMPLOYED' 
EMPLOYRATE​=​'% OF POPULATION EMPLOYED' 
HIVRATE​=​'% ESTIMATED HIV PREVALENCE' 
INTERNETUSERATE​=​'INTERNET USERS (PER 100)' 
LIFEEXPECTANCY​=​'LIFE EXPECTANCY AT BIRTH' 
OILPERPERSON​=​'OIL CONSUMPTION PER CAPITA (TONNES PER YEAR AND PERSON)' 
POLITYSCORE​=​'DEMOCRACY SCORE MINUS AUTOCRACY SCORE' 
RELECTRICPERPERSON​=​'RESEDENTIAL ELECTRICITY CONSUMPTION PER PERSON (KWH)' 
SUICIDEPER100TH​=​'SUCIDE PER 100,000' 
URBANRATE​=​'URBAN POPULATION (% OF TOTAL)' 
surarea​=​'SURFACE AREA (IN KM^2)' 
population​=​'TOTAL POPULATION' 
popden​=​'POPULATION DENSITY (PER SQAURE KM)' 
corruptionindex​=​'CORRUPTION PERCEPTION INDEX' 
hdi​=​'HUMAN DEVELOPMENT INDEX' 
homicide​=​'MURDER, AGE ADJUSTED, PER 100,000' 
milexpprcntgdp​=​'MILITARY EXPENDITURE (% OF GDP)' 
; 

keep 

COUNTRY 

EMPLOYRATE 

EMPLOYRATE_RANK 

INCOMEPERPERSON 

INCOMEPERPERSON_RANK 

ARMEDFORCESRATE 

ARMEDFORCESRATE_RANK 

LIFEEXPECTANCY 

LIFEEXPECTANCY_RANK 



SUICIDEPER100TH 

SUICIDEPER100TH_RANK 

URBANRATE 

URBANRATE_RANK 

surarea 

surarea_RANK 

population 

population_RANK 

popden 

popden_RANK 

corruptionindex 

corruptionindex_RANK 

hdi 

hdi_RANK 

homicide 

homicide_RANK 

milexpprcntgdp 

milexpprcntgdp_RANK 

; 

/* DATA MANAGEMENT STEP 

NOTE: these are based on the following quantiles (<%25, <%50, <%75, >=%75) 

*/ 

IF​ EMPLOYRATE ​<​   ​51.2​ ​THEN​ EMPLOYRATE_RANK ​=​ ​1​; 
IF​ EMPLOYRATE ​>=​  ​51.2​ ​AND​  EMPLOYRATE ​<​  ​58.7​ ​THEN​ EMPLOYRATE_RANK ​=​ ​2​; 
IF​ EMPLOYRATE ​>=​  ​58.7​ ​AND​  EMPLOYRATE ​<​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​3​; 
IF​ EMPLOYRATE ​>=​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​4​; 
IF​ EMPLOYRATE ​=​ ​.​ ​THEN​ EMPLOYRATE_RANK ​=​ ​.; 
IF​ INCOMEPERPERSON ​<​  ​744.239​  ​THEN​ INCOMEPERPERSON_RANK ​=​ ​1​; 
IF​ INCOMEPERPERSON ​>=​ ​744.239​  ​AND​  INCOMEPERPERSON ​<​  ​2553.496​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​2​; 
IF​ INCOMEPERPERSON ​>=​ ​2553.496​ ​AND​  INCOMEPERPERSON ​<​  ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​3​; 
IF​ INCOMEPERPERSON ​>=​ ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​4​; 



IF​ INCOMEPERPERSON ​=​ ​.​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​.; 
IF​ ARMEDFORCESRATE ​<​   ​0.478489​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​1​; 
IF​ ARMEDFORCESRATE ​>=​  ​0.478489​ ​AND​  ARMEDFORCESRATE ​<​ ​0.930638​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​2​; 
IF​ ARMEDFORCESRATE ​>=​  ​0.930638​ ​AND​  ARMEDFORCESRATE ​<​ ​1.613217​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​3​; 
IF​ ARMEDFORCESRATE ​>=​  ​1.613217​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​4​; 
IF​ ARMEDFORCESRATE ​=​ ​.​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​.; 
IF​ LIFEEXPECTANCY ​<​  ​64.228​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​1​;  

IF​ LIFEEXPECTANCY ​>=​ ​64.228​ ​AND​  LIFEEXPECTANCY ​<​ ​73.131​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​2​;  
IF​ LIFEEXPECTANCY ​>=​ ​73.131​ ​AND​  LIFEEXPECTANCY ​<​ ​76.640​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​3​;  
IF​ LIFEEXPECTANCY ​>=​ ​76.640​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​4​;  

IF​ LIFEEXPECTANCY ​=​ ​.​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​.; 
IF​ SUICIDEPER100TH ​<​  ​4.983422​  ​THEN​ SUICIDEPER100TH_RANK ​=​ ​1​;  

IF​ SUICIDEPER100TH ​>=​ ​4.983422​  ​AND​  SUICIDEPER100TH ​<​    ​8.262893​   ​THEN​ SUICIDEPER100TH_RANK ​=​ ​2​;  

IF​ SUICIDEPER100TH ​>=​ ​8.262893​  ​AND​  SUICIDEPER100TH ​<​    ​12.367980​  ​THEN​ SUICIDEPER100TH_RANK ​=​ ​3​;  

IF​ SUICIDEPER100TH ​>=​ ​12.367980​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​4​;  

IF​ SUICIDEPER100TH ​=​ ​.​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​.; 
IF​ URBANRATE ​<​  ​36.82​ ​THEN​ URBANRATE_RANK ​=​ ​1​; 
IF​ URBANRATE ​>=​ ​36.82​ ​AND​ URBANRATE ​<​ ​57.94​   ​THEN​ URBANRATE_RANK ​=​ ​2​; 
IF​ URBANRATE ​>=​ ​57.94​ ​AND​ URBANRATE ​<​ ​74.50​   ​THEN​ URBANRATE_RANK ​=​ ​3​; 
IF​ URBANRATE ​>=​ ​74.50​ ​THEN​ URBANRATE_RANK ​=​ ​4​; 
IF​ URBANRATE ​=​ ​.​ ​THEN​ URBANRATE_RANK ​=​ ​.; 
IF​ surarea ​<​  ​18580​  ​THEN​ surarea_RANK ​=​ ​1​;  

IF​ surarea ​>=​ ​18580​  ​AND​  surarea ​<​ ​112620​   ​THEN​ surarea_RANK ​=​ ​2​;  

IF​ surarea ​>=​ ​112620​ ​AND​  surarea ​<​ ​488100​   ​THEN​ surarea_RANK ​=​ ​3​;  

IF​ surarea ​>=​ ​488100​ ​THEN​ surarea_RANK ​=​ ​4​;  

IF​ surarea ​=​ ​.​ ​THEN​ surarea_RANK ​=​ ​.; 
IF​ population ​<​  ​882863​   ​THEN​ population_RANK ​=​ ​1​;  

IF​ population ​>=​ ​882863​   ​AND​  population ​<​ ​6412560​  ​THEN​ population_RANK ​=​ ​2​;  

IF​ population ​>=​ ​6412560​  ​AND​  population ​<​ ​22555046​ ​THEN​ population_RANK ​=​ ​3​;  

IF​ population ​>=​ ​22555046​ ​THEN​ population_RANK ​=​ ​4​;  

IF​ population ​=​ ​.​ ​THEN​ population_RANK ​=​ ​.; 



IF​ popden ​<​  ​1032​  ​THEN​ popden_RANK ​=​ ​1​; 
IF​ popden ​>=​ ​1032​  ​THEN​ popden_RANK ​=​ ​2​;  

IF​ popden ​=​ ​.​ ​THEN​ popden_RANK ​=​ ​.; 
IF​ corruptionindex ​<​  ​2.4​ ​THEN​ corruptionindex_RANK ​=​ ​1​; 
IF​ corruptionindex ​>=​ ​2.4​ ​AND​ corruptionindex ​<​ ​3.3​  ​THEN​ corruptionindex_RANK ​=​ ​2​; 
IF​ corruptionindex ​>=​ ​3.3​ ​AND​ corruptionindex ​<​ ​5.2​  ​THEN​ corruptionindex_RANK ​=​ ​3​; 
IF​ corruptionindex ​>=​ ​5.2​ ​THEN​ corruptionindex_RANK ​=​ ​4​; 
IF​ corruptionindex ​=​ ​.​ ​THEN​ corruptionindex_RANK ​=​ ​.; 
IF​ hdi ​<​  ​0.522​ ​THEN​ hdi_RANK ​=​ ​1​; 
IF​ hdi ​>=​ ​0.522​ ​AND​ hdi ​<​ ​0.698​  ​THEN​ hdi_RANK ​=​ ​2​; 
IF​ hdi ​>=​ ​0.698​ ​AND​ hdi ​<​ ​0.793​  ​THEN​ hdi_RANK ​=​ ​3​; 
IF​ hdi ​>=​ ​0.793​ ​THEN​ hdi_RANK ​=​ ​4​; 
IF​ hdi ​=​ ​.​ ​THEN​ hdi_RANK ​=​ ​.; 

 

IF​ homicide ​<​  ​1.715654​  ​THEN​ homicide_RANK ​=​ ​1​;  

IF​ homicide ​>=​ ​1.715654​  ​AND​ homicide ​<​ ​6.111090​  ​THEN​ homicide_RANK ​=​ ​2​;  

IF​ homicide ​>=​ ​6.111090​  ​AND​ homicide ​<​ ​19.004826​ ​THEN​ homicide_RANK ​=​ ​3​;  

IF​ homicide ​>=​ ​19.004826​ ​THEN​ homicide_RANK ​=​ ​4​;  

IF​ homicide ​=​ ​.​ ​THEN​ homicide_RANK ​=​ ​.; 
IF​ milexpprcntgdp ​<​  ​1.0752166​ ​THEN​ milexpprcntgdp_RANK ​=​ ​1​;  

IF​ milexpprcntgdp ​>=​ ​1.0752166​ ​AND​  milexpprcntgdp ​<​ ​1.4946096​ ​THEN​ milexpprcntgdp_RANK ​=​ ​2​;  

IF​ milexpprcntgdp ​>=​ ​1.4946096​ ​AND​  milexpprcntgdp ​<​ ​2.4681756​ ​THEN​ milexpprcntgdp_RANK ​=​ ​3​;  

IF​ milexpprcntgdp ​>=​ ​2.4681756​ ​THEN​ milexpprcntgdp_RANK ​=​ ​4​;  

IF​ milexpprcntgdp ​=​ ​.​ ​THEN​ milexpprcntgdp_RANK ​=​ ​.; 
 

/* FREQUENCY PER VARIABLE */ 

/* 

PROC FREQ; 

TABLES 

EMPLOYRATE_RANK 

INCOMEPERPERSON_RANK 



ARMEDFORCESRATE_RANK 

LIFEEXPECTANCY_RANK 

SUICIDEPER100TH_RANK 

URBANRATE_RANK 

surarea_RANK 

population_RANK 

popden_RANK 

corruptionindex_RANK 

hdi_RANK 

homicide_RANK 

milexpprcntgdp_RANK; 

RUN; 

*/ 

/* 

PROC ANOVA; CLASS homicide_RANK; 

MODEL POPULATION = homicide_RANK; 

MEANS homicide_RANK/DUNCAN; 

RUN; 

PROC ANOVA; CLASS corruptionindex_RANK; 

MODEL POPULATION = corruptionindex_RANK; 

MEANS corruptionindex_RANK/DUNCAN; 

RUN; 

PROC ANOVA; CLASS hdi_RANK; 

MODEL POPULATION = hdi_RANK; 

MEANS hdi_RANK/DUNCAN; 

RUN; 

PROC ANOVA; CLASS homicide_RANK; 

MODEL POPDEN = homicide_RANK; 

MEANS homicide_RANK/DUNCAN; 

RUN; 

PROC ANOVA; CLASS corruptionindex_RANK; 



MODEL POPDEN = corruptionindex_RANK; 

MEANS corruptionindex_RANK/DUNCAN; 

RUN; 

*/ 

/* 

ods graphics off; 

PROC ANOVA; CLASS hdi_RANK; 

MODEL POPDEN = hdi_RANK; 

MEANS hdi_RANK/DUNCAN; 

RUN; 

ods graphics ON; 

*/ 

PROC​ ​CORR​;​ ​DATA​ MYGAPMINDER​; 
RUN​; 
PROC​ ​GPLOT​;​ ​PLOT​ corruptionindex​*​INCOMEPERPERSON​; 
RUN​; 
PROC​ ​GPLOT​;​ ​PLOT​ HDI​*​LIFEEXPECTANCY​; 
RUN​; 
 
 
 
 
 
 
  



Week 4: Exploring Statistical Interactions 
 

 

 
 



 
 
 
 



--------------------------------------------- 
Module4Program-Moderation.sas 
--------------------------------------------- 
 
/*Example Using ANOVA*/ 

LIBNAME​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
DATA​ new​;​ ​set​ mydata.diet_exercise​; 
PROC​ ​SORT​;​ ​BY​ EXERCISE​; 
PROC​ ​ANOVA​;​ ​CLASS​ DIET​; 
MODEL​ WEIGHTLOSS​=​DIET​; 
MEANS​ DIET​;​ ​BY​ EXERCISE 
RUN​; 
/*Example Using Chi-Square*/ 

LIBNAME​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
DATA​ new​;​ ​set​ mydata.nesarc_pds​; 
LABEL​ TAB12MDX​=​"Tobacco Dependence Past 12 Months" 

  CHECK321​=​"Smoked Cigarettes in Past 12 Months" 
  S3AQ3B1​=​"Usual Smoking Frequency" 
  S3AQ3C1​=​"Usual Smoking Quantity"​; 

/*Set appropriate missing data as needed*/ 

IF​ S3AQ3B1​=​9​ ​THEN​ S3AQ3B1​=.; 
IF​ S3AQ3C1​=​99​ ​THEN​ S3AQ3C1​=.; 
IF​ S3AQ3B1​=​1​ ​THEN​ USFREQMO​=​30​; 
ELSE​ ​IF​ S3AQ3B1​=​2​ ​THEN​ USFREQMO​=​22​; 
ELSE​ ​IF​ S3AQ3B1​=​3​ ​THEN​ USFREQMO​=​14​; 
ELSE​ ​IF​ S3AQ3B1​=​4​ ​THEN​ USFREQMO​=​5​; 
ELSE​ ​IF​ S3AQ3B1​=​5​ ​THEN​ USFREQMO​=​2.5​; 
ELSE​ ​IF​ S3AQ3B1​=​6​ ​THEN​ USFREQMO​=​1​; 
/*USFREQMO usual smoking days per month 

1=once a month or less 

2.5=2-3 days per month 

5=1-2 days per week 



14=3-4 days per week 

22=5-6 days per week 

30=everyday*/ 

NUMCIGMO_EST​=​USFREQMO​*​S3AQ3C1​; 
PACKSPERMONTH​=​NUMCIGMO_EST​/​20​; 
IF​ PACKSPERMONTH LE ​5​ ​THEN​ PACKCATEGORY​=​3​; 
ELSE​ ​IF​ PACKSPERMONTH LE ​10​ ​THEN​ PACKCATEGORY​=​7​; 
ELSE​ ​IF​ PACKSPERMONTH LE ​20​ ​THEN​ PACKCATEGORY​=​15​; 
ELSE​ ​IF​ PACKSPERMONTH LE ​30​ ​THEN​ PACKCATEGORY​=​25​; 
ELSE​ ​IF​ PACKSPERMONTH GT ​30​ ​THEN​ PACKCATEGORY​=​58​; 
/*USQUAN: 0=nondaily smoking; 3=1-5 cigs/day; 8=6-10 cigs/day; 

13=11-15 cigs/day; 18=16-20 cigs/day; 37=21-37 cigs/day*/ 

IF​ S3AQ3C1 NE ​1​ ​THEN​ USQUAN​=​0​; 
ELSE​ ​IF​ S3AQ3C1 GE ​1​ ​AND​ S3AQ3C1 LE ​5​ ​THEN​ USQUAN​=​3​; 
ELSE​ ​IF​ S3AQ3C1 GE ​6​ ​AND​ S3AQ3C1 LE ​10​ ​THEN​ USQUAN​=​8​; 
ELSE​ ​IF​ S3AQ3C1 GE ​11​ ​AND​ S3AQ3C1 LE ​15​ ​THEN​ USQUAN​=​13​; 
ELSE​ ​IF​ S3AQ3C1 GE ​16​ ​AND​ S3AQ3C1 LE ​20​ ​THEN​ USQUAN​=​18​; 
ELSE​ ​IF​ S3AQ3C1 GE ​20​ ​THEN​ USQUAN​=​37​; 
/*subsetting data to include only past 12 month smokers, age 18-25*/ 

IF​ CHECK321​=​1​; 
IF​ AGE LE ​25​; 
PROC​ ​SORT​;​ ​by​ MAJORDEPLIFE​; 
PROC​ ​FREQ​;​ ​TABLES​ TAB12MDX​*​USQUAN​/​CHISQ​; 
BY​ MAJORDEPLIFE​; 
/*PACKCATEGORY PACKSPERMONTH TAB12MDX CHECK321 S3AQ31 S3AQ3C1;*/ 

PROC​ ​GCHART​;​ ​VBAR​ USQUAN​/​discrete​ ​type​=​mean ​SUMVAR​=​TAB12MDX​; 
RUN​; 
/*Example Using Pearson Correlaton*/ 

LIBNAME​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
DATA​ new​;​ ​set​ mydata.gapminder​; 
IF​ incomeperperson EQ ​.​ ​THEN​ incomegrp​=.; 



ELSE​ ​IF​ incomeperperson LE ​744.239​ ​THEN​ incomegrp​=​1​; 
ELSE​ ​IF​ incomeperperson LE ​9425.236​ ​THEN​ incomegrp​=​2​; 
ELSE​ ​IF​ incomeperperson GE ​9425.236​ ​THEN​ incomegrp​=​3​; 
IF​ incomegrp NE ​.; 
PROC​ ​SORT​;​ ​by​ COUNTRY​; 
PROC​ ​SORT​;​ ​by​ incomegrp​; 
PROC​ ​CORR​;​ ​VAR​ urbanrate internetuserate​;​ ​BY​ incomegrp​; 
RUN​; 
 
 
 
 
 
 
 
 
 
 
  



----------------- 
week 4.sas 
----------------- 
 
/* COURSERA GAPMINDER DATA */ 

libname​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
data​ gapminder​; 

set​ mydata.gapminder​; 
IF​ INCOMEPERPERSON ​=​ ​.​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​.; 
ELSE​ ​IF​ INCOMEPERPERSON ​<=​  ​744.239​  ​THEN​ INCOMEPERPERSON_RANK ​=​ ​1​; 
ELSE​ ​IF​ INCOMEPERPERSON ​<=​  ​9425.326​  ​THEN​ INCOMEPERPERSON_RANK ​=​ ​2​; 
ELSE​ ​IF​ INCOMEPERPERSON  ​>​  ​9425.326​  ​THEN​ INCOMEPERPERSON_RANK ​=​ ​3​; 
IF​ INCOMEPERPERSON_RANK NE ​.; 
PROC​ ​SORT​;​ ​BY​ COUNTRY​; 
PROC​ ​SORT​;​ ​BY​ INCOMEPERPERSON_RANK​; 
PROC​ ​CORR​;​ ​VAR​ URBANRATE INTERNETUSERATE​;​ ​BY​ INCOMEPERPERSON_RANK​; 
RUN​; 
PROC​ ​GPLOT​; 

PLOT​ INTERNETUSERATE​*​URBANRATE​; 
BY​ INCOMEPERPERSON_RANK​; 

RUN​; 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

3. Regression Modeling in Practice 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Week 1: Introduction to Regression 
 

 

 

 















 
 
 

 



 
 
 



⇒ How-to-Write-About-Your-Data.pdf 
 
 
 
 
 
 
 
 
 
 
  



Week 2: Basics of Linear Regression 
 

 

 

 























 



 

 
 
 
 
 
 
 
 
 
 
 
 



------------------------------------------------------------------- 
SAS-code-for-video-examples-_Gapminder_.sas 
------------------------------------------------------------------- 
 
libname​ mydata ​"/courses/d1406ae5ba27fe300/c_3054"​ ​access​=​readonly​; 
data​ new​;​ ​set​ mydata.gapminder​; 
run​; 
**************************************************************************************************** 

BASIC LINEAR REGRESSION 

****************************************************************************************************; 

* scatterplot with linear regression line; 

proc​ ​sgplot​; 
 ​reg​ ​x​=​urbanrate ​y​=​internetuserate ​/​ ​lineattrs​=(​color​=​blue ​thickness​=​2​); 
 ​title​ ​"Scatterplot for the Association Between Urban Rate and Internet Use Rate"​; 
 ​yaxis​ ​label​=​"Female Employment Rate"​; 
 ​xaxis​ ​label​=​"Urbanization Rate"​; 
run​; 
title​; 
* basic linear regression; 

PROC​ ​glm​; 
model​ internetuserate​=​urbanrate​/​solution​; 
run​; 
 
 
 
 
 
 
 
 
 
 
 



------------------ 
week 2.sas 
------------------ 
 
 
/* COURSERA GAPMINDER DATA */ 

libname​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
data​ gapminder​; 

set​ mydata.gapminder​; 
/* IMPORTING ADDITIONAL DATA (source: https://www.gapminder.org/) */ 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_population density (per square km).csv' 
OUT​=​popden ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_total population with projections.csv' 
OUT​=​pop ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/surface land.csv' 
OUT​=​surarea ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator ti cpi 2009.csv' 
OUT​=​cpi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Indicator_HDI.csv' 
OUT​=​hdi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Homicide age adjusted indicator LIVE -05 20100919.csv' 



OUT​=​murder ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/military expenditure.csv' 
OUT​=​military ​REPLACE​; 

/* JOINING THE DATA USING SQL */ 

proc​ ​sql​; 
create​ ​table​ mygapminder ​AS 
select gapminder.​* 

,​surarea.surarea 
,​pop.population 
,​popden.popden 
,​cpi.corruptionindex 
,​hdi.hdi 
,​murder.homicide 
,​military.milexpprcntgdp 

from work.gapminder ​as​ gapminder 
left​ ​join​ work.popden ​as​ popden ​on​ gapminder.country ​=​ popden.country 
left​ ​join​ work.pop ​as​ pop ​on​ gapminder.country ​=​ pop.country 
left​ ​join​ work.surarea ​as​ surarea ​on​ gapminder.country ​=​ surarea.country 
left​ ​join​ work.cpi ​as​ cpi ​on​ gapminder.country ​=​ cpi.country 
left​ ​join​ work.hdi ​as​ hdi ​on​ gapminder.country ​=​ hdi.country 
left​ ​join​ work.murder ​as​ murder ​on​ gapminder.country ​=​ murder.country 
left​ ​join​ work.military ​as​ military ​on​ gapminder.country ​=​ military.country​; 

quit​; 
DATA​ mygapminder​; 

set​ work.mygapminder​; 
/* GIVING DESCRIPTIONS TO VARIABLES */ 

LABEL 

COUNTRY​=​'COUNTRY' 
INCOMEPERPERSON​=​'GDP PER CAPITA' 



ALCCONSUMPTION​=​'LITRES OF ALCOHOL CONSUMPTION' 
ARMEDFORCESRATE​=​'ARMED FORCES % OF TOTAL LABOR' 
BREASTCANCERPER100TH​=​'FEMALE BREAST CANCER PER 100,000' 
CO2EMISSIONS​=​'TOTAL AMOUNT OF CO2 EMISSIONS (IN METRIC TONS)' 
FEMALEEMPLOYRATE​=​'% OF FEMALE POPULATION EMPLOYED' 
EMPLOYRATE​=​'% OF POPULATION EMPLOYED' 
HIVRATE​=​'% ESTIMATED HIV PREVALENCE' 
INTERNETUSERATE​=​'INTERNET USERS (PER 100)' 
LIFEEXPECTANCY​=​'LIFE EXPECTANCY AT BIRTH' 
OILPERPERSON​=​'OIL CONSUMPTION PER CAPITA (TONNES PER YEAR AND PERSON)' 
POLITYSCORE​=​'DEMOCRACY SCORE MINUS AUTOCRACY SCORE' 
RELECTRICPERPERSON​=​'RESEDENTIAL ELECTRICITY CONSUMPTION PER PERSON (KWH)' 
SUICIDEPER100TH​=​'SUCIDE PER 100,000' 
URBANRATE​=​'URBAN POPULATION (% OF TOTAL)' 
surarea​=​'SURFACE AREA (IN KM^2)' 
population​=​'TOTAL POPULATION' 
popden​=​'POPULATION DENSITY (PER SQAURE KM)' 
corruptionindex​=​'CORRUPTION PERCEPTION INDEX' 
hdi​=​'HUMAN DEVELOPMENT INDEX' 
homicide​=​'MURDER, AGE ADJUSTED, PER 100,000' 
milexpprcntgdp​=​'MILITARY EXPENDITURE (% OF GDP)' 
; 

/* TO FIND THE MEAN OF THE VARIABLES */  

/* 

proc univariate data=MYGAPMINDER; 

run; 

*/ 

PROC​ ​SQL​; 
CREATE​ ​TABLE​ WORK.MYGAPMINDER_2 ​AS 
SELECT * 

,(​INCOMEPERPERSON ​-​ ​8740.96608​)​ ​AS​ INCOMEPERPERSON_2 



,(​ALCCONSUMPTION ​-​ ​6.68941176​)​ ​AS​ ALCCONSUMPTION_2 
,(​ARMEDFORCESRATE ​-​ ​1.44401628​)​ ​AS​ ARMEDFORCESRATE_2 
,(​BREASTCANCERPER100TH ​-​ ​37.4028902​)​ ​AS​ BREASTCANCERPER100TH_2 
,(​CO2EMISSIONS ​-​ ​5033261622​)​ ​AS​ CO2EMISSIONS_2 
,(​FEMALEEMPLOYRATE ​-​ ​47.5494381​)​ ​AS​ FEMALEEMPLOYRATE_2 
,(​HIVRATE ​-​ ​1.93544218​)​ ​AS​ HIVRATE_2 
,(​INTERNETUSERATE ​-​ ​35.6327158​)​ ​AS​ INTERNETUSERATE_2 
,(​LIFEEXPECTANCY ​-​ ​69.7535236​)​ ​AS​ LIFEEXPECTANCY_2 
,(​OILPERPERSON ​-​ ​1.48408516​)​ ​AS​ OILPERPERSON_2 
,(​POLITYSCORE ​-​ ​3.68944099​)​ ​AS​ POLITYSCORE_2 
,(​RELECTRICPERPERSON ​-​ ​1173.17899​)​ ​AS​ RELECTRICPERPERSON_2 
,(​SUICIDEPER100TH ​-​ ​9.64083901​)​ ​AS​ SUICIDEPER100TH_2 
,(​EMPLOYRATE ​-​ ​58.6359551​)​ ​AS​ EMPLOYRATE_2 
,(​URBANRATE ​-​ ​56.7693596​)​ ​AS​ URBANRATE_2 
,(​SURAREA ​-​ ​677459.604​)​ ​AS​ SURAREA_2 
,(​POPULATION ​-​ ​33730861.5​)​ ​AS​ POPULATION_2 
,(​POPDEN ​-​ ​468.994722​)​ ​AS​ POPDEN_2 
,(​CORRUPTIONINDEX ​-​ ​4.02349398​ ​)​ ​AS​ CORRUPTIONINDEX_2 
,(​HDI ​-​ ​0.66335593​)​ ​AS​ HDI_2 
,(​HOMICIDE ​-​ ​11.5500871​)​ ​AS​ HOMICIDE_2 

FROM WORK.MYGAPMINDER 

; 

QUIT​; 
/* TO CHECK THE CENTERING */  

/* 

proc univariate data=WORK.MYGAPMINDER; 

run; 

*/ 

PROC​ ​SORT​;​ ​BY​ COUNTRY​; 
PROC​ ​GLM​;​ ​MODEL​ CORRUPTIONINDEX ​=​ INCOMEPERPERSON_2​; 
 



Week 3: Multiple Regression 
 

 

 



 



------------------------------------------------------------------ 
SAS-code-for-video-examples-_Gapminder_.sas 
------------------------------------------------------------------ 
 
libname​ mydata ​"/courses/d1406ae5ba27fe300/c_3054"​ ​access​=​readonly​; 
data​ new​;​ ​set​ mydata.gapminder​; 
run​; 
************************************************************************************************* 

POLYNOMIAL REGRESSION 

*************************************************************************************************; 

* scatterplot with linear regression line femaleemployrate response variable; 

proc​ ​sgplot​; 
 ​reg​ ​x​=​urbanrate ​y​=​femaleemployrate ​/​ ​lineattrs​=(​color​=​blue ​thickness​=​2​)​ ​clm​; 
 ​yaxis​ ​label​=​"Female Employment Rate"​; 
 ​xaxis​ ​label​=​"Urbanization Rate"​; 
run​; 
* scatterplot with linear and quadratic regression line; 

proc​ ​sgplot​; 
 ​reg​ ​x​=​urbanrate ​y​=​femaleemployrate ​/​ ​lineattrs​=(​color​=​blue ​thickness​=​2​)​ ​degree​=​1​ ​clm​; 
 ​reg​ ​x​=​urbanrate ​y​=​femaleemployrate ​/​ ​lineattrs​=(​color​=​green ​thickness​=​2​)​ ​degree​=​2​ ​clm​; 
 ​yaxis​ ​label​=​"Female Employment Rate"​; 
 ​xaxis​ ​label​=​"Urbanization Rate"​; 
run​; 
* centering quantitative explanatory variables; 

data​ new2​;​ ​set​ new​; 
if​ urbanrate ne ​.​ ​and​ femaleemployrate ne ​.​ ​and​ internetuserate ne ​.; 
urbanrate_c​=​urbanrate​-​56.8410778​; 
internetuserate_c​=​internetuserate​-​34.2204688​; 
run​; 
proc​ ​means​;​ ​var​ urbanrate internetuserate​; 
run​; 
* check coding; 



proc​ ​means​;​ ​var​ urbanrate_c internetuserate_c​; 
run​; 
* linear regression model; 

PROC​ ​glm​; 
model​ femaleemployrate​=​urbanrate_c​/​solution​ ​clparm​; 
run​; 
* polynomial regression model; 

PROC​ ​glm​; 
model​ femaleemployrate​=​urbanrate_c urbanrate_c​*​urbanrate_c​/​solution​ ​clparm​; 
run​; 
************************************************************************************************* 

EVALUATING MODEL FIT 

*************************************************************************************************; 

* multiple regression adding internet use rate; 

PROC​ ​glm​; 
model​ femaleemployrate​=​urbanrate_c urbanrate_c​*​urbanrate_c internetuserate_c​/​solution​ ​clparm​; 
run​; 
* request regression diagnostic plots; 

PROC​ ​glm​ ​PLOTS​(​unpack​)=​all​; 
model​ femaleemployrate​=​urbanrate_c urbanrate_c​*​urbanrate_c 
internetuserate_c​/​solution​ ​clparm​; 
output​ ​residual​=​res ​student​=​stdres ​out​=​results​; 
run​; 
* plot of standardized residuals for each observation; 

proc​ ​gplot​; 
label​ stdres​=​"Standardized Residual"​ country​=​"Country"​; 
plot​ stdres​*​country​/​vref​=​0​; 
run​; 
* using proc reg to get a partial regression plot; 

* calculate quadratic terms; 

data​ partial​; 



set​ new2​; 
urbanrate2​=​urbanrate_c​*​urbanrate_c​; 
run​; 
*partial regression plot; 

PROC​ ​reg​ ​plots​=​partial​; 
model​ femaleemployrate​=​urbanrate urbanrate2 
internetuserate​/​partial​; 
run​; 
 
 
 
 
 
  



----------------------- 
week 3 - v2.sas 
----------------------- 
 
************************************************************************************************* 

FETCHING DATA 

*************************************************************************************************; 

/* COURSERA GAPMINDER DATA */ 

libname​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
data​ gapminder​; 

set​ mydata.gapminder​; 
/* IMPORTING ADDITIONAL DATA (source: https://www.gapminder.org/) */ 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_population density (per square km).csv' 
OUT​=​popden ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_total population with projections.csv' 
OUT​=​pop ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/surface land.csv' 
OUT​=​surarea ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator ti cpi 2009.csv' 
OUT​=​cpi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Indicator_HDI.csv' 
OUT​=​hdi ​REPLACE​; 
 



PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Homicide age adjusted indicator LIVE -05 20100919.csv' 
OUT​=​murder ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/military expenditure.csv' 
OUT​=​military ​REPLACE​; 

/* JOINING THE DATA USING SQL */ 

proc​ ​sql​; 
create​ ​table​ mygapminder ​AS 
select gapminder.​* 

,​surarea.surarea 
,​pop.population 
,​popden.popden 
,​cpi.corruptionindex 
,​hdi.hdi 
,​murder.homicide 
,​military.milexpprcntgdp 

from work.gapminder ​as​ gapminder 
left​ ​join​ work.popden ​as​ popden ​on​ gapminder.country ​=​ popden.country 
left​ ​join​ work.pop ​as​ pop ​on​ gapminder.country ​=​ pop.country 
left​ ​join​ work.surarea ​as​ surarea ​on​ gapminder.country ​=​ surarea.country 
left​ ​join​ work.cpi ​as​ cpi ​on​ gapminder.country ​=​ cpi.country 
left​ ​join​ work.hdi ​as​ hdi ​on​ gapminder.country ​=​ hdi.country 
left​ ​join​ work.murder ​as​ murder ​on​ gapminder.country ​=​ murder.country 
left​ ​join​ work.military ​as​ military ​on​ gapminder.country ​=​ military.country​; 

quit​; 
DATA​ mygapminder​; 

set​ work.mygapminder​; 
/* GIVING DESCRIPTIONS TO VARIABLES */ 

LABEL 



COUNTRY​=​'COUNTRY' 
INCOMEPERPERSON​=​'GDP PER CAPITA' 
ALCCONSUMPTION​=​'LITRES OF ALCOHOL CONSUMPTION' 
ARMEDFORCESRATE​=​'ARMED FORCES % OF TOTAL LABOR' 
BREASTCANCERPER100TH​=​'FEMALE BREAST CANCER PER 100,000' 
CO2EMISSIONS​=​'TOTAL AMOUNT OF CO2 EMISSIONS (IN METRIC TONS)' 
FEMALEEMPLOYRATE​=​'% OF FEMALE POPULATION EMPLOYED' 
EMPLOYRATE​=​'% OF POPULATION EMPLOYED' 
HIVRATE​=​'% ESTIMATED HIV PREVALENCE' 
INTERNETUSERATE​=​'INTERNET USERS (PER 100)' 
LIFEEXPECTANCY​=​'LIFE EXPECTANCY AT BIRTH' 
OILPERPERSON​=​'OIL CONSUMPTION PER CAPITA (TONNES PER YEAR AND PERSON)' 
POLITYSCORE​=​'DEMOCRACY SCORE MINUS AUTOCRACY SCORE' 
RELECTRICPERPERSON​=​'RESEDENTIAL ELECTRICITY CONSUMPTION PER PERSON (KWH)' 
SUICIDEPER100TH​=​'SUCIDE PER 100,000' 
URBANRATE​=​'URBAN POPULATION (% OF TOTAL)' 
surarea​=​'SURFACE AREA (IN KM^2)' 
population​=​'TOTAL POPULATION' 
popden​=​'POPULATION DENSITY (PER SQAURE KM)' 
corruptionindex​=​'CORRUPTION PERCEPTION INDEX' 
hdi​=​'HUMAN DEVELOPMENT INDEX' 
homicide​=​'MURDER, AGE ADJUSTED, PER 100,000' 
milexpprcntgdp​=​'MILITARY EXPENDITURE (% OF GDP)' 
; 

PROC​ ​SQL​; 
CREATE​ ​TABLE​ WORK.MYGAPMINDER_2 ​AS 
SELECT * 

,(​INCOMEPERPERSON ​-​ ​8740.96608​)​ ​AS​ INCOMEPERPERSON_2 
,(​ALCCONSUMPTION ​-​ ​6.68941176​)​ ​AS​ ALCCONSUMPTION_2 
,(​ARMEDFORCESRATE ​-​ ​1.44401628​)​ ​AS​ ARMEDFORCESRATE_2 
,(​BREASTCANCERPER100TH ​-​ ​37.4028902​)​ ​AS​ BREASTCANCERPER100TH_2 



,(​CO2EMISSIONS ​-​ ​5033261622​)​ ​AS​ CO2EMISSIONS_2 
,(​FEMALEEMPLOYRATE ​-​ ​47.5494381​)​ ​AS​ FEMALEEMPLOYRATE_2 
,(​HIVRATE ​-​ ​1.93544218​)​ ​AS​ HIVRATE_2 
,(​INTERNETUSERATE ​-​ ​35.6327158​)​ ​AS​ INTERNETUSERATE_2 
,(​LIFEEXPECTANCY ​-​ ​69.7535236​)​ ​AS​ LIFEEXPECTANCY_2 
,(​OILPERPERSON ​-​ ​1.48408516​)​ ​AS​ OILPERPERSON_2 
,(​POLITYSCORE ​-​ ​3.68944099​)​ ​AS​ POLITYSCORE_2 
,(​RELECTRICPERPERSON ​-​ ​1173.17899​)​ ​AS​ RELECTRICPERPERSON_2 
,(​SUICIDEPER100TH ​-​ ​9.64083901​)​ ​AS​ SUICIDEPER100TH_2 
,(​EMPLOYRATE ​-​ ​58.6359551​)​ ​AS​ EMPLOYRATE_2 
,(​URBANRATE ​-​ ​56.7693596​)​ ​AS​ URBANRATE_2 
,(​SURAREA ​-​ ​677459.604​)​ ​AS​ SURAREA_2 
,(​POPULATION ​-​ ​33730861.5​)​ ​AS​ POPULATION_2 
,(​POPDEN ​-​ ​468.994722​)​ ​AS​ POPDEN_2 
,(​CORRUPTIONINDEX ​-​ ​4.02349398​ ​)​ ​AS​ CORRUPTIONINDEX_2 
,(​HDI ​-​ ​0.66335593​)​ ​AS​ HDI_2 
,(​HOMICIDE ​-​ ​11.5500871​)​ ​AS​ HOMICIDE_2 

FROM WORK.MYGAPMINDER 

; 

QUIT​; 
/* 

PROC GPLOT; 

PLOT suicideper100th * country ; 

PLOT suicideper100th * incomeperperson ; 

PLOT suicideper100th * alcconsumption ; 

PLOT suicideper100th * armedforcesrate ; 

PLOT suicideper100th * breastcancerper100th ; 

PLOT suicideper100th * co2emissions ; 

PLOT suicideper100th * femaleemployrate ; 

PLOT suicideper100th * hivrate ; 

PLOT suicideper100th * internetuserate ; 



PLOT suicideper100th * lifeexpectancy ; 

PLOT suicideper100th * oilperperson ; 

PLOT suicideper100th * polityscore ; 

PLOT suicideper100th * relectricperperson ; 

PLOT suicideper100th * employrate ; 

PLOT suicideper100th * urbanrate ; 

PLOT suicideper100th * surarea ; 

PLOT suicideper100th * population ; 

PLOT suicideper100th * popden ; 

PLOT suicideper100th * corruptionindex ; 

PLOT suicideper100th * hdi ; 

PLOT suicideper100th * homicide ; 

PLOT suicideper100th * milexpprcntgdp ; 

RUN; 

*/ 

* check coding; 

/* 

proc means; data WORK.MYGAPMINDER_2; 

run; 

*/ 

/* 

data gapminder; 

set WORK.MYGAPMINDER_2; 

run; 

*/ 

************************************************************************************************* 

POLYNOMIAL REGRESSION 

*************************************************************************************************; 

* scatterplot with linear and quadratic regression line; 

proc​ ​sgplot​; 
 ​reg​ ​x​=​ALCCONSUMPTION ​y​=​SUICIDEPER100TH ​/​ ​lineattrs​=(​color​=​blue ​thickness​=​2​)​ ​degree​=​1​ ​clm​; 



 ​reg​ ​x​=​ALCCONSUMPTION ​y​=​SUICIDEPER100TH ​/​ ​lineattrs​=(​color​=​green ​thickness​=​2​)​ ​degree​=​2​ ​clm​; 
 ​xaxis​ ​label​=​'LITRES OF ALCOHOL CONSUMPTION'​; 
 ​yaxis​ ​label​=​'SUCIDE PER 100,000'​; 
run​; 
* linear regression model; 

PROC​ ​glm​; 
model​ SUICIDEPER100TH ​=​ ALCCONSUMPTION_2​/​solution​ ​clparm​; 
run​; 
* polynomial regression model; 

PROC​ ​glm​; 
model​ SUICIDEPER100TH ​=​ ALCCONSUMPTION_2 ALCCONSUMPTION_2​*​ALCCONSUMPTION_2​/​solution​ ​clparm​; 
run​; 
************************************************************************************************* 

EVALUATING MODEL FIT 

*************************************************************************************************; 

* multiple regression adding more variables; 

PROC​ ​GLM​; 
MODEL​ SUICIDEPER100TH ​= 

ALCCONSUMPTION_2 

ALCCONSUMPTION_2​*​ALCCONSUMPTION_2 
URBANRATE_2   

HOMICIDE_2 

/​ ​SOLUTION​ ​CLPARM​; 
RUN​; 
* request regression diagnostic plots; 

PROC​ ​glm​ ​PLOTS​(​unpack​)=​all​; 
MODEL​ SUICIDEPER100TH ​= 

ALCCONSUMPTION_2 

ALCCONSUMPTION_2​*​ALCCONSUMPTION_2 
URBANRATE_2   

HOMICIDE_2 



/​ ​SOLUTION​ ​CLPARM​; 
output​ ​residual​=​res ​student​=​stdres ​out​=​results​; 
run​; 
* plot of standardized residuals for each observation; 

proc​ ​gplot​; 
label​ stdres​=​"Standardized Residual"​ country​=​"Country"​; 
plot​ stdres​*​country​/​vref​=​0​; 
run​; 
* using proc reg to get a partial regression plot; 

* calculate quadratic terms; 

data​ partial​; 
set​ WORK.MYGAPMINDER_2​; 
ALCCONSUMPTION_sq ​=​ ALCCONSUMPTION_2​*​ALCCONSUMPTION_2 
; 

run​; 
*partial regression plot; 

PROC​ ​reg​ ​plots​=​partial​; 
MODEL​ SUICIDEPER100TH ​= 

ALCCONSUMPTION_2 

ALCCONSUMPTION_sq 

URBANRATE_2   

HOMICIDE_2 

/​partial​; 
run​; 
 
 
 
 
 
 
 
 



Week 4: Logistic Regression 
 

 

 



 



---------------------------------------------------------------- 
SAS-code-for-video-examples-_NESARC_.sas 
---------------------------------------------------------------- 
 
libname​ mydata ​"/courses/d1406ae5ba27fe300/c_3054"​ ​access​=​readonly​; 
************************************************************************************************************** 

DATA MANAGEMENT 

**************************************************************************************************************; 

data​ new​;​ ​set​ mydata.NESARC_PDS​; 
if​ s3aq3c1​=​99​ ​then​ s3aq3c1​=.; 
if​ tab12mdx​=​1​ ​then​ nicotinedep​=​1​;​ ​else​ nicotinedep​=​0​; 
rename​ s3aq3c1​=​numbercigsmoked​; 
/***********************************************/ 

/***********MORE COMPLICATED AGGREGATION********/ 

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

array​ one​(*) 
s3aq3b1 ever_daily s3aq51 s3aq8b12 

S3AQ8B11 S3AQ8B7A S3AQ8B7B S3AQ8B7C S3AQ8B7D S3AQ8B7E S3AQ8B7F S3AQ8B7G S3AQ8B7H 

S3AQ8B7J S3AQ8B13 S3AQ8B6 S3AQ8B1 S3AQ8B5 S3AQ8B2 S3AQ8B3 S3AQ8B4 S3AQ8B14​; 
do​ I​=​1​ ​to​ dim​(​one​); 
if​ one​(​I​)​ eq ​9​ ​then​ one​(​I​)=.; 
end​; 
/*array two(*) 

s6q1 s6q2 s6q3 s6q61 s6q62 s6q63 s6q64 s6q65 s6q66 s6q67 s6q68 s6q69 s6q610 s6q611 

s6q612 s6q613 s6q7; 

do II=1 to dim (two); 

if two(II) eq 9 then two(II)=.; 

end;*/ 

/*qualifying panic aggregate variable*/ 

if​ s6q1​=​1​ and s6q2​=​1​ or s6q2​=​1​ and s6q3​=​1​ or s6q3​=​1​ and s6q61​=​1​ or s6q61​=​1​ and s6q62​=​1​ or s6q62​=​1 
and s6q63​=​1​ or s6q63​=​1​ and s6q64​=​1​ or s6q64​=​1​ and s6q65​=​1​ or s6q65​=​1​ and s6q66​=​1​ or s6q66​=​1 
and s6q67​=​1​ or s6q67​=​1​ and s6q68​=​1​ or s6q68​=​1​ and s6q69​=​1​ or s6q69​=​1​ and s6q610​=​1​ or s6q610​=​1 



and s6q611​=​1​ or s6q611​=​1​ and s6q612​=​1​ or s6q612​=​1​ and s6q613​=​1​ or s6q613​=​1​ and s6q7​=​1 
or s6q7​=​1​ ​then​ panic​=​1​;​ ​else​ panic​=​0​; 
if​ check321​=​1​;​ ​/*SMOKED IN THE PAST YEAR*/ 
if​ s3aq3b1​=​1​;​ ​/*USUALLY SMOKED DAILY IN THE PAST YEAR*/ 
if​ age le ​25​;​ ​/*AGE 18 TO 25*/ 
if​ s6q1​=​9​ ​then​ s6q1​=.; 
if​ s6q2​=​9​ ​then​ s6q2​=.; 
if​ s6q3​=​9​ ​then​ s6q3​=.; 
if​ s6q61​=​9​ ​then​ s6q61​=.; 
if​ s6q62​=​9​ ​then​ s6q62​=.; 
if​ s6q63​=​9​ ​then​ s6q63​=.; 
if​ s6q64​=​9​ ​then​ s6q64​=.; 
if​ s6q65​=​9​ ​then​ s6q65​=.; 
if​ s6q66​=​9​ ​then​ s6q66​=.; 
if​ s6q67​=​9​ ​then​ s6q67​=.; 
if​ s6q68​=​9​ ​then​ s6q68​=.; 
if​ s6q69​=​9​ ​then​ s6q69​=.; 
if​ s6q610​=​9​ ​then​ s6q610​=.; 
if​ s6q611​=​9​ ​then​ s6q611​=.; 
if​ s6q612​=​9​ ​then​ s6q612​=.; 
if​ s6q613​=​9​ ​then​ s6q613​=.; 
if​ s6q7​=​9​ ​then​ s6q7​=.; 
/*Current Tolerance criteria #1 DSM-IV*/ 

if​ S3AQ8B11 eq ​1​ ​or​ S3AQ8B12 eq ​1​ ​then​ ctobcrit1​=​1​; 
else​ ​if​ S3AQ8B11 eq ​2​ ​and​ S3AQ8B12 eq ​2​ ​then​ ctobcrit1​=​0​; 
/*Current 8 WITHDRAWAL SUB-SYMPTOMS IN DSM-IV*/ 

CWITHDR_count​=​0​; 
     ​if​ S3AQ8B7A eq ​1​ ​then​ CWITHDR_count​=​CWITHDR_count​+​1​;​ ​/*depressed mood*/ 
     ​if​ S3AQ8B7B eq ​1​ ​then​ CWITHDR_count​=​CWITHDR_count​+​1​;​ ​/*insomnia*/ 
     ​if​ S3AQ8B7C eq ​1​ ​then​ CWITHDR_count​=​CWITHDR_count​+​1​;​ ​/*difficulty concentrating*/ 
     ​if​ S3AQ8B7D eq ​1​ ​then​ CWITHDR_count​=​CWITHDR_count​+​1​;​ ​/*increased appetite or weight gain*/ 



   ​if​ S3AQ8B7E eq ​1​ ​then​ CWITHDR_count​=​CWITHDR_count​+​1​;​ ​/*irritability, anger and frustration*/ 
   ​if​ S3AQ8B7F eq ​1​ ​then​ CWITHDR_count​=​CWITHDR_count​+​1​;​ ​/*anxiety*/ 
     ​if​ S3AQ8B7G eq ​1​ ​then​ CWITHDR_count​=​CWITHDR_count​+​1​;​ ​/*anxiety*/ 
   ​if​ S3AQ8B7H eq ​1​ ​then​ CWITHDR_count​=​CWITHDR_count​+​1​;​ ​/*restlessness*/ 
  

/*Current Withdrawal criteria #2 DSM-IV*/  

if​ CWITHDR_count​>=​4​ ​or​ S3AQ8B7J​=​1​ ​then​ Ctobcrit2​=​1​; 
else​ ​if​ CWITHDR_count lt ​4​ ​and​ S3AQ8B7J​=​2​ ​then​ Ctobcrit2​=​0​; 
/*Current Larger amount or longer period criteria #3 DSM-IV*/ 

if​ S3AQ8B13 eq ​1​ ​then​ Ctobcrit3​=​1​; 
else​ ​if​ S3AQ8B13 eq ​2​ ​then​ Ctobcrit3​=​0​;  
/*Current Cut down criteria #4 DSM-IV*/ 

if​ S3AQ8B6 eq ​1​ ​or​ S3AQ8B1 eq ​1​ ​then​ Ctobcrit4​=​1​; 
else​ ​if​ S3AQ8B6 eq ​2​ ​and​ S3AQ8B1 eq ​2​ ​then​ Ctobcrit4​=​0​; 
/*Current Substance activities criteria #5 DSM-IV*/ 

if​ S3AQ8B5 eq ​1​ ​then​ Ctobcrit5​=​1​; 
else​ ​if​ S3AQ8B5 eq ​2​ ​then​ Ctobcrit5​=​0​; 
/*Current Reduce activities criteria #6 DSM-IV*/ 

if​ S3AQ8B2 eq ​1​ ​or​ S3AQ8B3 eq ​1​ ​then​ Ctobcrit6​=​1​; 
else​ ​if​ S3AQ8B2 eq ​2​ ​and​ S3AQ8B3 eq ​2​ ​then​ Ctobcrit6​=​0​;  

/*Current use continued despite knowledge of physical or psychological problem criteria #7 DSM-IV*/ 

if​ S3AQ8B4​=​1​ or S3AQ8B14​=​1​ ​then​ Ctobcrit7​=​1​; 
else​ ​if​ S3AQ8B4​=​2​ and S3AQ8B14​=​2​ ​then​ Ctobcrit7​=​0​; 
/*CURRENT DSM-IV NICOTINE DEPENDENCE SYMPTOM COUNT*/ 

NDSYMPTOMS​=​sum​ ​(​of Ctobcrit1 Ctobcrit2 Ctobcrit3 Ctobcrit4 
       Ctobcrit5 Ctobcrit6 Ctobcrit7​); 
* ETHNICITY/RACE VARIABLE; 

if​ ethrace2a​=​5​ ​then​ ethrace​=​0​;​ ​* hispanic; 
if​ ethrace2a​=​1​ ​then​ ethrace​=​1​;​ ​* white; 
if​ ethrace2a​=​2​ ​then​ ethrace​=​2​;​ ​* black; 
if​ ​(​ethrace2a​=​3​ or ethrace2a​=​4​)​ ​then​ ethrace​=​3​;​ ​* other; 



run​; 
**************************************************************************************************** 

END DATA MANAGEMENT 

****************************************************************************************************; 

**************************************************************************************************** 

CATEGORICAL EXPLANATORY VARIABLES RE-VISITED (3+ CATEGORIES) 

****************************************************************************************************; 

* centering quantitative number of cigarettes smoked (also age for later regression); 

* print mean; 

PROC​ ​MEANS​; 
var​ numbercigsmoked age​; 
run​; 
* centering (subtract mean); 

data​ new2​; 
set​ new​; 
numbercigsmoked_c ​=​ numbercigsmoked ​-​ ​13.3642586​; 
age_c ​=​ age ​-​ ​21.6053030​; 
run​; 
* check coding; 

PROC​ ​MEANS​; 
var​ numbercigsmoked_c age_c​; 
run​; 
*adding 4 category race-ethicity variable; 

PROC​ ​GLM​; 
class​ ethrace ​(​ref​=​"0"​); 
model​ NDSymptoms​=​dyslife majordeplife numbercigsmoked_c age_c SEX 
ethrace​/​solution​; 
run​; 
* change the reference group to non-Hispanic White; 

PROC​ ​GLM​; 
class​ ethrace ​(​ref​=​"1"​); 



model​ NDSymptoms​=​dyslife majordeplife numbercigsmoked_c age_c SEX 
ethrace​/​solution​; 
run​; 
**************************************************************************************************** 

LOGISTIC REGRESSION 

****************************************************************************************************; 

Proc​ ​logistic​ ​descending​;​ ​model​ nicotinedep​=​SOCPDLIFE​; 
run​; 
* adding depression; 

Proc​ ​logistic​ ​descending​;​ ​model​ nicotinedep​=​SOCPDLIFE MAJORDEPLIFE​; 
run​; 
 
 
 
 
 
 
 
 
  



------------------ 
week 4.sas 
------------------ 
 
/* COURSERA GAPMINDER DATA */ 

libname​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
data​ gapminder​; 

set​ mydata.gapminder​; 
/* IMPORTING ADDITIONAL DATA (source: https://www.gapminder.org/) */ 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_population density (per square km).csv' 
OUT​=​popden ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_total population with projections.csv' 
OUT​=​pop ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/surface land.csv' 
OUT​=​surarea ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator ti cpi 2009.csv' 
OUT​=​cpi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Indicator_HDI.csv' 
OUT​=​hdi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Homicide age adjusted indicator LIVE -05 20100919.csv' 
OUT​=​murder ​REPLACE​; 



 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/military expenditure.csv' 
OUT​=​military ​REPLACE​; 

/* JOINING THE DATA USING SQL */ 

proc​ ​sql​; 
create​ ​table​ mygapminder ​AS 
select gapminder.​* 

,​surarea.surarea 
,​pop.population 
,​popden.popden 
,​cpi.corruptionindex 
,​hdi.hdi 
,​murder.homicide 
,​military.milexpprcntgdp 
 

,(​INCOMEPERPERSON ​-​ ​8740.96608​)​ ​AS​ INCOMEPERPERSON_2 
,(​ALCCONSUMPTION ​-​ ​6.68941176​)​ ​AS​ ALCCONSUMPTION_2 
,(​ARMEDFORCESRATE ​-​ ​1.44401628​)​ ​AS​ ARMEDFORCESRATE_2 
,(​BREASTCANCERPER100TH ​-​ ​37.4028902​)​ ​AS​ BREASTCANCERPER100TH_2 
,(​CO2EMISSIONS ​-​ ​5033261622​)​ ​AS​ CO2EMISSIONS_2 
,(​FEMALEEMPLOYRATE ​-​ ​47.5494381​)​ ​AS​ FEMALEEMPLOYRATE_2 
,(​HIVRATE ​-​ ​1.93544218​)​ ​AS​ HIVRATE_2 
,(​INTERNETUSERATE ​-​ ​35.6327158​)​ ​AS​ INTERNETUSERATE_2 
,(​LIFEEXPECTANCY ​-​ ​69.7535236​)​ ​AS​ LIFEEXPECTANCY_2 
,(​OILPERPERSON ​-​ ​1.48408516​)​ ​AS​ OILPERPERSON_2 
,(​POLITYSCORE ​-​ ​3.68944099​)​ ​AS​ POLITYSCORE_2 
,(​RELECTRICPERPERSON ​-​ ​1173.17899​)​ ​AS​ RELECTRICPERPERSON_2 
,(​SUICIDEPER100TH ​-​ ​9.64083901​)​ ​AS​ SUICIDEPER100TH_2 
,(​EMPLOYRATE ​-​ ​58.6359551​)​ ​AS​ EMPLOYRATE_2 
,(​URBANRATE ​-​ ​56.7693596​)​ ​AS​ URBANRATE_2 



,(​SURAREA ​-​ ​677459.604​)​ ​AS​ SURAREA_2 
,(​POPULATION ​-​ ​33730861.5​)​ ​AS​ POPULATION_2 
,(​POPDEN ​-​ ​468.994722​)​ ​AS​ POPDEN_2 
,(​CORRUPTIONINDEX ​-​ ​4.02349398​ ​)​ ​AS​ CORRUPTIONINDEX_2 
,(​HDI ​-​ ​0.66335593​)​ ​AS​ HDI_2 
,(​HOMICIDE ​-​ ​11.5500871​)​ ​AS​ HOMICIDE_2 

from work.gapminder ​as​ gapminder 
left​ ​join​ work.popden ​as​ popden ​on​ gapminder.country ​=​ popden.country 
left​ ​join​ work.pop ​as​ pop ​on​ gapminder.country ​=​ pop.country 
left​ ​join​ work.surarea ​as​ surarea ​on​ gapminder.country ​=​ surarea.country 
left​ ​join​ work.cpi ​as​ cpi ​on​ gapminder.country ​=​ cpi.country 
left​ ​join​ work.hdi ​as​ hdi ​on​ gapminder.country ​=​ hdi.country 
left​ ​join​ work.murder ​as​ murder ​on​ gapminder.country ​=​ murder.country 
left​ ​join​ work.military ​as​ military ​on​ gapminder.country ​=​ military.country​; 

quit​; 
DATA​ mygapminder​; 

set​ work.mygapminder​; 
/* GIVING DESCRIPTIONS TO VARIABLES */ 

LABEL 

COUNTRY​=​'COUNTRY' 
INCOMEPERPERSON​=​'GDP PER CAPITA' 
ALCCONSUMPTION​=​'LITRES OF ALCOHOL CONSUMPTION' 
ARMEDFORCESRATE​=​'ARMED FORCES % OF TOTAL LABOR' 
BREASTCANCERPER100TH​=​'FEMALE BREAST CANCER PER 100,000' 
CO2EMISSIONS​=​'TOTAL AMOUNT OF CO2 EMISSIONS (IN METRIC TONS)' 
FEMALEEMPLOYRATE​=​'% OF FEMALE POPULATION EMPLOYED' 
EMPLOYRATE​=​'% OF POPULATION EMPLOYED' 
HIVRATE​=​'% ESTIMATED HIV PREVALENCE' 
INTERNETUSERATE​=​'INTERNET USERS (PER 100)' 
LIFEEXPECTANCY​=​'LIFE EXPECTANCY AT BIRTH' 
OILPERPERSON​=​'OIL CONSUMPTION PER CAPITA (TONNES PER YEAR AND PERSON)' 



POLITYSCORE​=​'DEMOCRACY SCORE MINUS AUTOCRACY SCORE' 
RELECTRICPERPERSON​=​'RESEDENTIAL ELECTRICITY CONSUMPTION PER PERSON (KWH)' 
SUICIDEPER100TH​=​'SUCIDE PER 100,000' 
URBANRATE​=​'URBAN POPULATION (% OF TOTAL)' 
surarea​=​'SURFACE AREA (IN KM^2)' 
population​=​'TOTAL POPULATION' 
popden​=​'POPULATION DENSITY (PER SQAURE KM)' 
corruptionindex​=​'CORRUPTION PERCEPTION INDEX' 
hdi​=​'HUMAN DEVELOPMENT INDEX' 
homicide​=​'MURDER, AGE ADJUSTED, PER 100,000' 
milexpprcntgdp​=​'MILITARY EXPENDITURE (% OF GDP)' 
; 

keep 

COUNTRY 

EMPLOYRATE 

EMPLOYRATE_RANK 

INCOMEPERPERSON 

INCOMEPERPERSON_RANK 

ARMEDFORCESRATE 

ARMEDFORCESRATE_RANK 

LIFEEXPECTANCY 

LIFEEXPECTANCY_RANK 

SUICIDEPER100TH 

SUICIDEPER100TH_RANK 

URBANRATE 

URBANRATE_RANK 

surarea 

surarea_RANK 

population 

population_RANK 

popden 



popden_RANK 

corruptionindex 

corruptionindex_RANK 

hdi 

hdi_RANK 

homicide 

homicide_RANK 

milexpprcntgdp 

milexpprcntgdp_RANK 

ALCCONSUMPTION 

; 

/* DATA MANAGEMENT STEP 

NOTE: these are based on the following quantiles (<%25, <%50, <%75, >=%75) 

*/ 

IF​ SUICIDEPER100TH ​<​  ​16​  ​THEN​ SUICIDEPER100TH_RANK ​=​ ​0​; 
IF​ SUICIDEPER100TH ​>=​ ​16​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​1​;  

IF​ SUICIDEPER100TH ​=​ ​.​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​.; 
/* UNIVARIATE GRAPH */ 

PROC​ ​GCHART​;​ ​VBAR​ SUICIDEPER100TH​; 
RUN​; 
PROC​ ​FREQ​; 
TABLES 

SUICIDEPER100TH​; 
RUN​; 
**************************************************************************************************** 

LOGISTIC REGRESSION 

****************************************************************************************************; 

PROC​ ​LOGISTIC​ ​DESCENDING​;​ ​MODEL​ SUICIDEPER100TH_RANK​=​ALCCONSUMPTION​; 
RUN​; 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

4. Machine Learning for Data Analysis 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Week 1: Decision Trees 
 

 

 





















 
 
 
 
 
 



----------------------------------------- 
Decision-Tree-Program.sas 
----------------------------------------- 
 
LIBNAME​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
DATA​ new​;​ ​set​ mydata.treeaddhealth​; 
PROC​ ​SORT​;​ ​BY​ AID​; 
ods​ ​graphics​ ​on​; 
proc​ ​hpsplit​ seed​=​15531​; 
class TREG1 BIO_SEX HISPANIC WHITE BLACK NAMERICAN ASIAN 

  alcevr1 marever1 cocever1 inhever1 Cigavail EXPEL1 ​; 
model TREG1 ​=​AGE BIO_SEX HISPANIC WHITE BLACK NAMERICAN ASIAN alcevr1 ALCPROBS1 
 marever1 cocever1 inhever1 DEVIANT1 VIOL1 DEP1 ESTEEM1 PARPRES PARACTV 

 FAMCONCT schconn1 Cigavail PASSIST EXPEL1 GPA1​; 
grow entropy​; 
prune​ costcomplexity​; 
  

RUN​; 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



----------------- 
week 1.sas 
----------------- 
 
/* COURSERA GAPMINDER DATA */ 

libname​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
data​ gapminder​; 

set​ mydata.gapminder​; 
/* IMPORTING ADDITIONAL DATA (source: https://www.gapminder.org/) */ 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_population density (per square km).csv' 
OUT​=​popden ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_total population with projections.csv' 
OUT​=​pop ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/surface land.csv' 
OUT​=​surarea ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator ti cpi 2009.csv' 
OUT​=​cpi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Indicator_HDI.csv' 
OUT​=​hdi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Homicide age adjusted indicator LIVE -05 20100919.csv' 
OUT​=​murder ​REPLACE​; 



 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/military expenditure.csv' 
OUT​=​military ​REPLACE​; 

/* JOINING THE DATA USING SQL */ 

proc​ ​sql​; 
create​ ​table​ mygapminder ​AS 
select gapminder.​* 

,​surarea.surarea 
,​pop.population 
,​popden.popden 
,​cpi.corruptionindex 
,​hdi.hdi 
,​murder.homicide 
,​military.milexpprcntgdp 
 

,(​INCOMEPERPERSON ​-​ ​8740.96608​)​ ​AS​ INCOMEPERPERSON_2 
,(​ALCCONSUMPTION ​-​ ​6.68941176​)​ ​AS​ ALCCONSUMPTION_2 
,(​ARMEDFORCESRATE ​-​ ​1.44401628​)​ ​AS​ ARMEDFORCESRATE_2 
,(​BREASTCANCERPER100TH ​-​ ​37.4028902​)​ ​AS​ BREASTCANCERPER100TH_2 
,(​CO2EMISSIONS ​-​ ​5033261622​)​ ​AS​ CO2EMISSIONS_2 
,(​FEMALEEMPLOYRATE ​-​ ​47.5494381​)​ ​AS​ FEMALEEMPLOYRATE_2 
,(​HIVRATE ​-​ ​1.93544218​)​ ​AS​ HIVRATE_2 
,(​INTERNETUSERATE ​-​ ​35.6327158​)​ ​AS​ INTERNETUSERATE_2 
,(​LIFEEXPECTANCY ​-​ ​69.7535236​)​ ​AS​ LIFEEXPECTANCY_2 
,(​OILPERPERSON ​-​ ​1.48408516​)​ ​AS​ OILPERPERSON_2 
,(​POLITYSCORE ​-​ ​3.68944099​)​ ​AS​ POLITYSCORE_2 
,(​RELECTRICPERPERSON ​-​ ​1173.17899​)​ ​AS​ RELECTRICPERPERSON_2 
,(​SUICIDEPER100TH ​-​ ​9.64083901​)​ ​AS​ SUICIDEPER100TH_2 
,(​EMPLOYRATE ​-​ ​58.6359551​)​ ​AS​ EMPLOYRATE_2 
,(​URBANRATE ​-​ ​56.7693596​)​ ​AS​ URBANRATE_2 



,(​SURAREA ​-​ ​677459.604​)​ ​AS​ SURAREA_2 
,(​POPULATION ​-​ ​33730861.5​)​ ​AS​ POPULATION_2 
,(​POPDEN ​-​ ​468.994722​)​ ​AS​ POPDEN_2 
,(​CORRUPTIONINDEX ​-​ ​4.02349398​ ​)​ ​AS​ CORRUPTIONINDEX_2 
,(​HDI ​-​ ​0.66335593​)​ ​AS​ HDI_2 
,(​HOMICIDE ​-​ ​11.5500871​)​ ​AS​ HOMICIDE_2 

from work.gapminder ​as​ gapminder 
left​ ​join​ work.popden ​as​ popden ​on​ gapminder.country ​=​ popden.country 
left​ ​join​ work.pop ​as​ pop ​on​ gapminder.country ​=​ pop.country 
left​ ​join​ work.surarea ​as​ surarea ​on​ gapminder.country ​=​ surarea.country 
left​ ​join​ work.cpi ​as​ cpi ​on​ gapminder.country ​=​ cpi.country 
left​ ​join​ work.hdi ​as​ hdi ​on​ gapminder.country ​=​ hdi.country 
left​ ​join​ work.murder ​as​ murder ​on​ gapminder.country ​=​ murder.country 
left​ ​join​ work.military ​as​ military ​on​ gapminder.country ​=​ military.country​; 

quit​; 
DATA​ mygapminder​; 

set​ work.mygapminder​; 
/* GIVING DESCRIPTIONS TO VARIABLES */ 

LABEL 

COUNTRY​=​'COUNTRY' 
INCOMEPERPERSON​=​'GDP PER CAPITA' 
ALCCONSUMPTION​=​'LITRES OF ALCOHOL CONSUMPTION' 
ARMEDFORCESRATE​=​'ARMED FORCES % OF TOTAL LABOR' 
BREASTCANCERPER100TH​=​'FEMALE BREAST CANCER PER 100,000' 
CO2EMISSIONS​=​'TOTAL AMOUNT OF CO2 EMISSIONS (IN METRIC TONS)' 
FEMALEEMPLOYRATE​=​'% OF FEMALE POPULATION EMPLOYED' 
EMPLOYRATE​=​'% OF POPULATION EMPLOYED' 
HIVRATE​=​'% ESTIMATED HIV PREVALENCE' 
INTERNETUSERATE​=​'INTERNET USERS (PER 100)' 
LIFEEXPECTANCY​=​'LIFE EXPECTANCY AT BIRTH' 
OILPERPERSON​=​'OIL CONSUMPTION PER CAPITA (TONNES PER YEAR AND PERSON)' 



POLITYSCORE​=​'DEMOCRACY SCORE MINUS AUTOCRACY SCORE' 
RELECTRICPERPERSON​=​'RESEDENTIAL ELECTRICITY CONSUMPTION PER PERSON (KWH)' 
SUICIDEPER100TH​=​'SUCIDE PER 100,000' 
URBANRATE​=​'URBAN POPULATION (% OF TOTAL)' 
surarea​=​'SURFACE AREA (IN KM^2)' 
population​=​'TOTAL POPULATION' 
popden​=​'POPULATION DENSITY (PER SQAURE KM)' 
corruptionindex​=​'CORRUPTION PERCEPTION INDEX' 
hdi​=​'HUMAN DEVELOPMENT INDEX' 
homicide​=​'MURDER, AGE ADJUSTED, PER 100,000' 
milexpprcntgdp​=​'MILITARY EXPENDITURE (% OF GDP)' 
; 

/* DATA MANAGEMENT STEP */ 

IF​ SUICIDEPER100TH ​<​  ​16​  ​THEN​ SUICIDEPER100TH_RANK ​=​ ​2​; 
IF​ SUICIDEPER100TH ​>=​ ​16​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​1​;  

IF​ SUICIDEPER100TH ​=​ ​.​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​.; 
/* DATA MANAGEMENT STEP 

NOTE: these are based on the following quantiles (<%25, <%50, <%75, >=%75) 

*/ 

IF​ EMPLOYRATE ​<​   ​51.2​ ​THEN​ EMPLOYRATE_RANK ​=​ ​1​; 
IF​ EMPLOYRATE ​>=​  ​51.2​ ​AND​  EMPLOYRATE ​<​  ​58.7​ ​THEN​ EMPLOYRATE_RANK ​=​ ​2​; 
IF​ EMPLOYRATE ​>=​  ​58.7​ ​AND​  EMPLOYRATE ​<​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​3​; 
IF​ EMPLOYRATE ​>=​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​4​; 
IF​ EMPLOYRATE ​=​ ​.​ ​THEN​ EMPLOYRATE_RANK ​=​ ​.; 
IF​ INCOMEPERPERSON ​<​  ​744.239​  ​THEN​ INCOMEPERPERSON_RANK ​=​ ​1​; 
IF​ INCOMEPERPERSON ​>=​ ​744.239​  ​AND​  INCOMEPERPERSON ​<​  ​2553.496​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​2​; 
IF​ INCOMEPERPERSON ​>=​ ​2553.496​ ​AND​  INCOMEPERPERSON ​<​  ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​3​; 
IF​ INCOMEPERPERSON ​>=​ ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​4​; 
IF​ INCOMEPERPERSON ​=​ ​.​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​.; 
IF​ ARMEDFORCESRATE ​<​   ​0.478489​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​1​; 
IF​ ARMEDFORCESRATE ​>=​  ​0.478489​ ​AND​  ARMEDFORCESRATE ​<​ ​0.930638​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​2​; 



IF​ ARMEDFORCESRATE ​>=​  ​0.930638​ ​AND​  ARMEDFORCESRATE ​<​ ​1.613217​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​3​; 
IF​ ARMEDFORCESRATE ​>=​  ​1.613217​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​4​; 
IF​ ARMEDFORCESRATE ​=​ ​.​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​.; 
IF​ LIFEEXPECTANCY ​<​  ​64.228​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​1​;  

IF​ LIFEEXPECTANCY ​>=​ ​64.228​ ​AND​  LIFEEXPECTANCY ​<​ ​73.131​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​2​;  
IF​ LIFEEXPECTANCY ​>=​ ​73.131​ ​AND​  LIFEEXPECTANCY ​<​ ​76.640​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​3​;  
IF​ LIFEEXPECTANCY ​>=​ ​76.640​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​4​;  

IF​ LIFEEXPECTANCY ​=​ ​.​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​.; 
IF​ URBANRATE ​<​  ​36.82​ ​THEN​ URBANRATE_RANK ​=​ ​1​; 
IF​ URBANRATE ​>=​ ​36.82​ ​AND​ URBANRATE ​<​ ​57.94​   ​THEN​ URBANRATE_RANK ​=​ ​2​; 
IF​ URBANRATE ​>=​ ​57.94​ ​AND​ URBANRATE ​<​ ​74.50​   ​THEN​ URBANRATE_RANK ​=​ ​3​; 
IF​ URBANRATE ​>=​ ​74.50​ ​THEN​ URBANRATE_RANK ​=​ ​4​; 
IF​ URBANRATE ​=​ ​.​ ​THEN​ URBANRATE_RANK ​=​ ​.; 
IF​ surarea ​<​  ​18580​  ​THEN​ surarea_RANK ​=​ ​1​;  

IF​ surarea ​>=​ ​18580​  ​AND​  surarea ​<​ ​112620​   ​THEN​ surarea_RANK ​=​ ​2​;  

IF​ surarea ​>=​ ​112620​ ​AND​  surarea ​<​ ​488100​   ​THEN​ surarea_RANK ​=​ ​3​;  

IF​ surarea ​>=​ ​488100​ ​THEN​ surarea_RANK ​=​ ​4​;  

IF​ surarea ​=​ ​.​ ​THEN​ surarea_RANK ​=​ ​.; 
IF​ population ​<​  ​882863​   ​THEN​ population_RANK ​=​ ​1​;  

IF​ population ​>=​ ​882863​   ​AND​  population ​<​ ​6412560​  ​THEN​ population_RANK ​=​ ​2​;  

IF​ population ​>=​ ​6412560​  ​AND​  population ​<​ ​22555046​ ​THEN​ population_RANK ​=​ ​3​;  

IF​ population ​>=​ ​22555046​ ​THEN​ population_RANK ​=​ ​4​;  

IF​ population ​=​ ​.​ ​THEN​ population_RANK ​=​ ​.; 
IF​ popden ​<​  ​1032​  ​THEN​ popden_RANK ​=​ ​1​; 
IF​ popden ​>=​ ​1032​  ​THEN​ popden_RANK ​=​ ​2​;  

IF​ popden ​=​ ​.​ ​THEN​ popden_RANK ​=​ ​.; 
IF​ corruptionindex ​<​  ​2.4​ ​THEN​ corruptionindex_RANK ​=​ ​1​; 
IF​ corruptionindex ​>=​ ​2.4​ ​AND​ corruptionindex ​<​ ​3.3​  ​THEN​ corruptionindex_RANK ​=​ ​2​; 
IF​ corruptionindex ​>=​ ​3.3​ ​AND​ corruptionindex ​<​ ​5.2​  ​THEN​ corruptionindex_RANK ​=​ ​3​; 
IF​ corruptionindex ​>=​ ​5.2​ ​THEN​ corruptionindex_RANK ​=​ ​4​; 
IF​ corruptionindex ​=​ ​.​ ​THEN​ corruptionindex_RANK ​=​ ​.; 



IF​ hdi ​<​  ​0.522​ ​THEN​ hdi_RANK ​=​ ​1​; 
IF​ hdi ​>=​ ​0.522​ ​AND​ hdi ​<​ ​0.698​  ​THEN​ hdi_RANK ​=​ ​2​; 
IF​ hdi ​>=​ ​0.698​ ​AND​ hdi ​<​ ​0.793​  ​THEN​ hdi_RANK ​=​ ​3​; 
IF​ hdi ​>=​ ​0.793​ ​THEN​ hdi_RANK ​=​ ​4​; 
IF​ hdi ​=​ ​.​ ​THEN​ hdi_RANK ​=​ ​.; 
************************************************************************************************* 

DECISION TREE 

*************************************************************************************************; 

PROC​ ​SORT​;​ ​BY​ COUNTRY​; 
ods​ ​graphics​ ​on​; 
proc​ ​hpsplit​ seed ​=​ ​12345​; 
class SUICIDEPER100TH_RANK 

EMPLOYRATE_RANK 

INCOMEPERPERSON_RANK 

ARMEDFORCESRATE_RANK 

LIFEEXPECTANCY_RANK 

URBANRATE_RANK 

surarea_RANK 

population_RANK 

popden_RANK 

corruptionindex_RANK 

hdi_RANK 

; 

model SUICIDEPER100TH_RANK ​= 
ALCCONSUMPTION 

EMPLOYRATE_RANK 

INCOMEPERPERSON_RANK 

ARMEDFORCESRATE_RANK 

LIFEEXPECTANCY_RANK 

URBANRATE_RANK 

surarea_RANK 



population_RANK 

popden_RANK 

corruptionindex_RANK 

hdi_RANK 

; 

grow entropy​; 
prune​ costcomplexity​; 
  

RUN​; 
  



Week 2: Random Forests 
 

 

 















































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



----------------------------------------- 
Random-Forest-Program.sas 
----------------------------------------- 
 
LIBNAME​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
DATA​ new​;​ ​set​ mydata.treeaddhealth​; 
PROC​ ​SORT​;​ ​BY​ AID​; 
PROC​ ​HPFOREST​; 
target​ TREG1​/​level​=​nominal​; 
input​ BIO_SEX HISPANIC WHITE BLACK NAMERICAN ASIAN alcevr1 MARever1 cocever1 inhever1 

Cigavail PASSIST EXPEL1 ​/​level​=​nominal​; 
input​ age DEVIANT1 VIOL1 DEP1 ESTEEM1 PARPRES PARACTV 
 FAMCONCT schconn1 GPA1 ​/​level​=​interval​; 
  

RUN​; 
 
 
 
  



------------------- 
Week 2.sas 
------------------- 
 
/* COURSERA GAPMINDER DATA */ 

libname​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
data​ gapminder​; 

set​ mydata.gapminder​; 
/* IMPORTING ADDITIONAL DATA (source: https://www.gapminder.org/) */ 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_population density (per square km).csv' 
OUT​=​popden ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_total population with projections.csv' 
OUT​=​pop ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/surface land.csv' 
OUT​=​surarea ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator ti cpi 2009.csv' 
OUT​=​cpi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Indicator_HDI.csv' 
OUT​=​hdi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Homicide age adjusted indicator LIVE -05 20100919.csv' 
OUT​=​murder ​REPLACE​; 



 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/military expenditure.csv' 
OUT​=​military ​REPLACE​; 

/* JOINING THE DATA USING SQL */ 

proc​ ​sql​; 
create​ ​table​ mygapminder ​AS 
select gapminder.​* 

,​surarea.surarea 
,​pop.population 
,​popden.popden 
,​cpi.corruptionindex 
,​hdi.hdi 
,​murder.homicide 
,​military.milexpprcntgdp 
 

,(​INCOMEPERPERSON ​-​ ​8740.96608​)​ ​AS​ INCOMEPERPERSON_2 
,(​ALCCONSUMPTION ​-​ ​6.68941176​)​ ​AS​ ALCCONSUMPTION_2 
,(​ARMEDFORCESRATE ​-​ ​1.44401628​)​ ​AS​ ARMEDFORCESRATE_2 
,(​BREASTCANCERPER100TH ​-​ ​37.4028902​)​ ​AS​ BREASTCANCERPER100TH_2 
,(​CO2EMISSIONS ​-​ ​5033261622​)​ ​AS​ CO2EMISSIONS_2 
,(​FEMALEEMPLOYRATE ​-​ ​47.5494381​)​ ​AS​ FEMALEEMPLOYRATE_2 
,(​HIVRATE ​-​ ​1.93544218​)​ ​AS​ HIVRATE_2 
,(​INTERNETUSERATE ​-​ ​35.6327158​)​ ​AS​ INTERNETUSERATE_2 
,(​LIFEEXPECTANCY ​-​ ​69.7535236​)​ ​AS​ LIFEEXPECTANCY_2 
,(​OILPERPERSON ​-​ ​1.48408516​)​ ​AS​ OILPERPERSON_2 
,(​POLITYSCORE ​-​ ​3.68944099​)​ ​AS​ POLITYSCORE_2 
,(​RELECTRICPERPERSON ​-​ ​1173.17899​)​ ​AS​ RELECTRICPERPERSON_2 
,(​SUICIDEPER100TH ​-​ ​9.64083901​)​ ​AS​ SUICIDEPER100TH_2 
,(​EMPLOYRATE ​-​ ​58.6359551​)​ ​AS​ EMPLOYRATE_2 
,(​URBANRATE ​-​ ​56.7693596​)​ ​AS​ URBANRATE_2 



,(​SURAREA ​-​ ​677459.604​)​ ​AS​ SURAREA_2 
,(​POPULATION ​-​ ​33730861.5​)​ ​AS​ POPULATION_2 
,(​POPDEN ​-​ ​468.994722​)​ ​AS​ POPDEN_2 
,(​CORRUPTIONINDEX ​-​ ​4.02349398​ ​)​ ​AS​ CORRUPTIONINDEX_2 
,(​HDI ​-​ ​0.66335593​)​ ​AS​ HDI_2 
,(​HOMICIDE ​-​ ​11.5500871​)​ ​AS​ HOMICIDE_2 

from work.gapminder ​as​ gapminder 
left​ ​join​ work.popden ​as​ popden ​on​ gapminder.country ​=​ popden.country 
left​ ​join​ work.pop ​as​ pop ​on​ gapminder.country ​=​ pop.country 
left​ ​join​ work.surarea ​as​ surarea ​on​ gapminder.country ​=​ surarea.country 
left​ ​join​ work.cpi ​as​ cpi ​on​ gapminder.country ​=​ cpi.country 
left​ ​join​ work.hdi ​as​ hdi ​on​ gapminder.country ​=​ hdi.country 
left​ ​join​ work.murder ​as​ murder ​on​ gapminder.country ​=​ murder.country 
left​ ​join​ work.military ​as​ military ​on​ gapminder.country ​=​ military.country​; 

quit​; 
DATA​ mygapminder​; 

set​ work.mygapminder​; 
/* GIVING DESCRIPTIONS TO VARIABLES */ 

LABEL 

COUNTRY​=​'COUNTRY' 
INCOMEPERPERSON​=​'GDP PER CAPITA' 
ALCCONSUMPTION​=​'LITRES OF ALCOHOL CONSUMPTION' 
ARMEDFORCESRATE​=​'ARMED FORCES % OF TOTAL LABOR' 
BREASTCANCERPER100TH​=​'FEMALE BREAST CANCER PER 100,000' 
CO2EMISSIONS​=​'TOTAL AMOUNT OF CO2 EMISSIONS (IN METRIC TONS)' 
FEMALEEMPLOYRATE​=​'% OF FEMALE POPULATION EMPLOYED' 
EMPLOYRATE​=​'% OF POPULATION EMPLOYED' 
HIVRATE​=​'% ESTIMATED HIV PREVALENCE' 
INTERNETUSERATE​=​'INTERNET USERS (PER 100)' 
LIFEEXPECTANCY​=​'LIFE EXPECTANCY AT BIRTH' 
OILPERPERSON​=​'OIL CONSUMPTION PER CAPITA (TONNES PER YEAR AND PERSON)' 



POLITYSCORE​=​'DEMOCRACY SCORE MINUS AUTOCRACY SCORE' 
RELECTRICPERPERSON​=​'RESEDENTIAL ELECTRICITY CONSUMPTION PER PERSON (KWH)' 
SUICIDEPER100TH​=​'SUCIDE PER 100,000' 
URBANRATE​=​'URBAN POPULATION (% OF TOTAL)' 
surarea​=​'SURFACE AREA (IN KM^2)' 
population​=​'TOTAL POPULATION' 
popden​=​'POPULATION DENSITY (PER SQAURE KM)' 
corruptionindex​=​'CORRUPTION PERCEPTION INDEX' 
hdi​=​'HUMAN DEVELOPMENT INDEX' 
homicide​=​'MURDER, AGE ADJUSTED, PER 100,000' 
milexpprcntgdp​=​'MILITARY EXPENDITURE (% OF GDP)' 
; 

/* DATA MANAGEMENT STEP */ 

IF​ SUICIDEPER100TH ​<​  ​16​  ​THEN​ SUICIDEPER100TH_RANK ​=​ ​0​; 
IF​ SUICIDEPER100TH ​>=​ ​16​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​1​;  

IF​ SUICIDEPER100TH ​=​ ​.​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​.; 
/* DATA MANAGEMENT STEP 

NOTE: these are based on the following quantiles (<%25, <%50, <%75, >=%75) 

*/ 

IF​ EMPLOYRATE ​<​   ​51.2​ ​THEN​ EMPLOYRATE_RANK ​=​ ​1​; 
IF​ EMPLOYRATE ​>=​  ​51.2​ ​AND​  EMPLOYRATE ​<​  ​58.7​ ​THEN​ EMPLOYRATE_RANK ​=​ ​2​; 
IF​ EMPLOYRATE ​>=​  ​58.7​ ​AND​  EMPLOYRATE ​<​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​3​; 
IF​ EMPLOYRATE ​>=​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​4​; 
IF​ EMPLOYRATE ​=​ ​.​ ​THEN​ EMPLOYRATE_RANK ​=​ ​.; 
IF​ INCOMEPERPERSON ​<​  ​744.239​  ​THEN​ INCOMEPERPERSON_RANK ​=​ ​1​; 
IF​ INCOMEPERPERSON ​>=​ ​744.239​  ​AND​  INCOMEPERPERSON ​<​  ​2553.496​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​2​; 
IF​ INCOMEPERPERSON ​>=​ ​2553.496​ ​AND​  INCOMEPERPERSON ​<​  ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​3​; 
IF​ INCOMEPERPERSON ​>=​ ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​4​; 
IF​ INCOMEPERPERSON ​=​ ​.​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​.; 
IF​ ARMEDFORCESRATE ​<​   ​0.478489​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​1​; 
IF​ ARMEDFORCESRATE ​>=​  ​0.478489​ ​AND​  ARMEDFORCESRATE ​<​ ​0.930638​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​2​; 



IF​ ARMEDFORCESRATE ​>=​  ​0.930638​ ​AND​  ARMEDFORCESRATE ​<​ ​1.613217​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​3​; 
IF​ ARMEDFORCESRATE ​>=​  ​1.613217​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​4​; 
IF​ ARMEDFORCESRATE ​=​ ​.​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​.; 
IF​ LIFEEXPECTANCY ​<​  ​64.228​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​1​;  

IF​ LIFEEXPECTANCY ​>=​ ​64.228​ ​AND​  LIFEEXPECTANCY ​<​ ​73.131​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​2​;  
IF​ LIFEEXPECTANCY ​>=​ ​73.131​ ​AND​  LIFEEXPECTANCY ​<​ ​76.640​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​3​;  
IF​ LIFEEXPECTANCY ​>=​ ​76.640​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​4​;  

IF​ LIFEEXPECTANCY ​=​ ​.​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​.; 
IF​ URBANRATE ​<​  ​36.82​ ​THEN​ URBANRATE_RANK ​=​ ​1​; 
IF​ URBANRATE ​>=​ ​36.82​ ​AND​ URBANRATE ​<​ ​57.94​   ​THEN​ URBANRATE_RANK ​=​ ​2​; 
IF​ URBANRATE ​>=​ ​57.94​ ​AND​ URBANRATE ​<​ ​74.50​   ​THEN​ URBANRATE_RANK ​=​ ​3​; 
IF​ URBANRATE ​>=​ ​74.50​ ​THEN​ URBANRATE_RANK ​=​ ​4​; 
IF​ URBANRATE ​=​ ​.​ ​THEN​ URBANRATE_RANK ​=​ ​.; 
IF​ surarea ​<​  ​18580​  ​THEN​ surarea_RANK ​=​ ​1​;  

IF​ surarea ​>=​ ​18580​  ​AND​  surarea ​<​ ​112620​   ​THEN​ surarea_RANK ​=​ ​2​;  

IF​ surarea ​>=​ ​112620​ ​AND​  surarea ​<​ ​488100​   ​THEN​ surarea_RANK ​=​ ​3​;  

IF​ surarea ​>=​ ​488100​ ​THEN​ surarea_RANK ​=​ ​4​;  

IF​ surarea ​=​ ​.​ ​THEN​ surarea_RANK ​=​ ​.; 
IF​ population ​<​  ​882863​   ​THEN​ population_RANK ​=​ ​1​;  

IF​ population ​>=​ ​882863​   ​AND​  population ​<​ ​6412560​  ​THEN​ population_RANK ​=​ ​2​;  

IF​ population ​>=​ ​6412560​  ​AND​  population ​<​ ​22555046​ ​THEN​ population_RANK ​=​ ​3​;  

IF​ population ​>=​ ​22555046​ ​THEN​ population_RANK ​=​ ​4​;  

IF​ population ​=​ ​.​ ​THEN​ population_RANK ​=​ ​.; 
IF​ popden ​<​  ​1032​  ​THEN​ popden_RANK ​=​ ​1​; 
IF​ popden ​>=​ ​1032​  ​THEN​ popden_RANK ​=​ ​2​;  

IF​ popden ​=​ ​.​ ​THEN​ popden_RANK ​=​ ​.; 
IF​ corruptionindex ​<​  ​2.4​ ​THEN​ corruptionindex_RANK ​=​ ​1​; 
IF​ corruptionindex ​>=​ ​2.4​ ​AND​ corruptionindex ​<​ ​3.3​  ​THEN​ corruptionindex_RANK ​=​ ​2​; 
IF​ corruptionindex ​>=​ ​3.3​ ​AND​ corruptionindex ​<​ ​5.2​  ​THEN​ corruptionindex_RANK ​=​ ​3​; 
IF​ corruptionindex ​>=​ ​5.2​ ​THEN​ corruptionindex_RANK ​=​ ​4​; 
IF​ corruptionindex ​=​ ​.​ ​THEN​ corruptionindex_RANK ​=​ ​.; 



IF​ hdi ​<​  ​0.522​ ​THEN​ hdi_RANK ​=​ ​1​; 
IF​ hdi ​>=​ ​0.522​ ​AND​ hdi ​<​ ​0.698​  ​THEN​ hdi_RANK ​=​ ​2​; 
IF​ hdi ​>=​ ​0.698​ ​AND​ hdi ​<​ ​0.793​  ​THEN​ hdi_RANK ​=​ ​3​; 
IF​ hdi ​>=​ ​0.793​ ​THEN​ hdi_RANK ​=​ ​4​; 
IF​ hdi ​=​ ​.​ ​THEN​ hdi_RANK ​=​ ​.; 
************************************************************************************************* 

RANDOM FOREST 

*************************************************************************************************; 

PROC​ ​HPFOREST​; 
target​ SUICIDEPER100TH_RANK​/​level​=​nominal​; 
input​ EMPLOYRATE_RANK 
INCOMEPERPERSON_RANK 

ARMEDFORCESRATE_RANK 

LIFEEXPECTANCY_RANK 

URBANRATE_RANK 

surarea_RANK 

population_RANK 

popden_RANK 

corruptionindex_RANK 

hdi_RANK ​/​level​=​nominal​; 
input​ ALCCONSUMPTION ​/​level​=​ORDINAL​; 
  

RUN​; 
 
 
  



Week 3: Lasso Regression 
 

 

 









 





 
 
 
 
 
  



----------------------------------------------- 
SAS-code-for-video-examples.sas 
----------------------------------------------- 
 
libname​ mydata ​"/courses/d1406ae5ba27fe300"​ ​access​=​readonly​; 
************************************************************************************************************** 

DATA MANAGEMENT 

**************************************************************************************************************; 

data​ new​; 
set​ mydata.tree_addhealth​; 
if​ bio_sex​=​1​ ​then​ male​=​1​; 
if​ bio_sex​=​2​ ​then​ male​=​0​; 
* delete observations with missing data; 

if​ cmiss​(​of _all_​)​ ​then​ delete​; 
run​; 
ods​ ​graphics​ ​on​; 
* Split data randomly into test and training data; 

proc​ ​surveyselect​ ​data​=​new ​out​=​traintest ​seed​ ​=​ ​123 
samprate​=​0.7​ ​method​=​srs ​outall​; 
run​;  

* lasso multiple regression with lars algorithm k=10 fold validation; 

proc​ ​glmselect​ ​data​=​traintest ​plots​=​all ​seed​=​123​; 
    ​partition​ ​ROLE=selected(train='1' test='0'); 
    model schconn1 = male hispanic white black namerican asian alcevr1 marever1 cocever1 

    inhever1 cigavail passist expel1 age alcprobs1 deviant1 viol1 dep1 esteem1 parpres paractv 

    famconct gpa1/selection=lar(choose=cv stop=none) cvmethod=random(10); 

run; 
 
 
 
  



------------------ 
week 3.sas 
------------------ 
 
/* COURSERA GAPMINDER DATA */ 

libname​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
data​ gapminder​; 

set​ mydata.gapminder​; 
/* IMPORTING ADDITIONAL DATA (source: https://www.gapminder.org/) */ 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_population density (per square km).csv' 
OUT​=​popden ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_total population with projections.csv' 
OUT​=​pop ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/surface land.csv' 
OUT​=​surarea ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator ti cpi 2009.csv' 
OUT​=​cpi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Indicator_HDI.csv' 
OUT​=​hdi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Homicide age adjusted indicator LIVE -05 20100919.csv' 
OUT​=​murder ​REPLACE​; 



 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/military expenditure.csv' 
OUT​=​military ​REPLACE​; 

/* JOINING THE DATA USING SQL */ 

proc​ ​sql​; 
create​ ​table​ mygapminder ​AS 
select gapminder.​* 

,​surarea.surarea 
,​pop.population 
,​popden.popden 
,​cpi.corruptionindex 
,​hdi.hdi 
,​murder.homicide 
,​military.milexpprcntgdp 
 

,(​INCOMEPERPERSON ​-​ ​8740.96608​)​ ​AS​ INCOMEPERPERSON_2 
,(​ALCCONSUMPTION ​-​ ​6.68941176​)​ ​AS​ ALCCONSUMPTION_2 
,(​ARMEDFORCESRATE ​-​ ​1.44401628​)​ ​AS​ ARMEDFORCESRATE_2 
,(​BREASTCANCERPER100TH ​-​ ​37.4028902​)​ ​AS​ BREASTCANCERPER100TH_2 
,(​CO2EMISSIONS ​-​ ​5033261622​)​ ​AS​ CO2EMISSIONS_2 
,(​FEMALEEMPLOYRATE ​-​ ​47.5494381​)​ ​AS​ FEMALEEMPLOYRATE_2 
,(​HIVRATE ​-​ ​1.93544218​)​ ​AS​ HIVRATE_2 
,(​INTERNETUSERATE ​-​ ​35.6327158​)​ ​AS​ INTERNETUSERATE_2 
,(​LIFEEXPECTANCY ​-​ ​69.7535236​)​ ​AS​ LIFEEXPECTANCY_2 
,(​OILPERPERSON ​-​ ​1.48408516​)​ ​AS​ OILPERPERSON_2 
,(​POLITYSCORE ​-​ ​3.68944099​)​ ​AS​ POLITYSCORE_2 
,(​RELECTRICPERPERSON ​-​ ​1173.17899​)​ ​AS​ RELECTRICPERPERSON_2 
,(​SUICIDEPER100TH ​-​ ​9.64083901​)​ ​AS​ SUICIDEPER100TH_2 
,(​EMPLOYRATE ​-​ ​58.6359551​)​ ​AS​ EMPLOYRATE_2 
,(​URBANRATE ​-​ ​56.7693596​)​ ​AS​ URBANRATE_2 



,(​SURAREA ​-​ ​677459.604​)​ ​AS​ SURAREA_2 
,(​POPULATION ​-​ ​33730861.5​)​ ​AS​ POPULATION_2 
,(​POPDEN ​-​ ​468.994722​)​ ​AS​ POPDEN_2 
,(​CORRUPTIONINDEX ​-​ ​4.02349398​ ​)​ ​AS​ CORRUPTIONINDEX_2 
,(​HDI ​-​ ​0.66335593​)​ ​AS​ HDI_2 
,(​HOMICIDE ​-​ ​11.5500871​)​ ​AS​ HOMICIDE_2 

from work.gapminder ​as​ gapminder 
left​ ​join​ work.popden ​as​ popden ​on​ gapminder.country ​=​ popden.country 
left​ ​join​ work.pop ​as​ pop ​on​ gapminder.country ​=​ pop.country 
left​ ​join​ work.surarea ​as​ surarea ​on​ gapminder.country ​=​ surarea.country 
left​ ​join​ work.cpi ​as​ cpi ​on​ gapminder.country ​=​ cpi.country 
left​ ​join​ work.hdi ​as​ hdi ​on​ gapminder.country ​=​ hdi.country 
left​ ​join​ work.murder ​as​ murder ​on​ gapminder.country ​=​ murder.country 
left​ ​join​ work.military ​as​ military ​on​ gapminder.country ​=​ military.country​; 

quit​; 
DATA​ mygapminder​; 

set​ work.mygapminder​; 
/* GIVING DESCRIPTIONS TO VARIABLES */ 

LABEL 

COUNTRY​=​'COUNTRY' 
INCOMEPERPERSON​=​'GDP PER CAPITA' 
ALCCONSUMPTION​=​'LITRES OF ALCOHOL CONSUMPTION' 
ARMEDFORCESRATE​=​'ARMED FORCES % OF TOTAL LABOR' 
BREASTCANCERPER100TH​=​'FEMALE BREAST CANCER PER 100,000' 
CO2EMISSIONS​=​'TOTAL AMOUNT OF CO2 EMISSIONS (IN METRIC TONS)' 
FEMALEEMPLOYRATE​=​'% OF FEMALE POPULATION EMPLOYED' 
EMPLOYRATE​=​'% OF POPULATION EMPLOYED' 
HIVRATE​=​'% ESTIMATED HIV PREVALENCE' 
INTERNETUSERATE​=​'INTERNET USERS (PER 100)' 
LIFEEXPECTANCY​=​'LIFE EXPECTANCY AT BIRTH' 
OILPERPERSON​=​'OIL CONSUMPTION PER CAPITA (TONNES PER YEAR AND PERSON)' 



POLITYSCORE​=​'DEMOCRACY SCORE MINUS AUTOCRACY SCORE' 
RELECTRICPERPERSON​=​'RESEDENTIAL ELECTRICITY CONSUMPTION PER PERSON (KWH)' 
SUICIDEPER100TH​=​'SUCIDE PER 100,000' 
URBANRATE​=​'URBAN POPULATION (% OF TOTAL)' 
surarea​=​'SURFACE AREA (IN KM^2)' 
population​=​'TOTAL POPULATION' 
popden​=​'POPULATION DENSITY (PER SQAURE KM)' 
corruptionindex​=​'CORRUPTION PERCEPTION INDEX' 
hdi​=​'HUMAN DEVELOPMENT INDEX' 
homicide​=​'MURDER, AGE ADJUSTED, PER 100,000' 
milexpprcntgdp​=​'MILITARY EXPENDITURE (% OF GDP)' 
; 

/* DATA MANAGEMENT STEP */ 

IF​ SUICIDEPER100TH ​<​  ​16​  ​THEN​ SUICIDEPER100TH_RANK ​=​ ​0​; 
IF​ SUICIDEPER100TH ​>=​ ​16​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​1​;  

IF​ SUICIDEPER100TH ​=​ ​.​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​.; 
/* DATA MANAGEMENT STEP 

NOTE: these are based on the following quantiles (<%25, <%50, <%75, >=%75) 

*/ 

IF​ EMPLOYRATE ​<​   ​51.2​ ​THEN​ EMPLOYRATE_RANK ​=​ ​1​; 
IF​ EMPLOYRATE ​>=​  ​51.2​ ​AND​  EMPLOYRATE ​<​  ​58.7​ ​THEN​ EMPLOYRATE_RANK ​=​ ​2​; 
IF​ EMPLOYRATE ​>=​  ​58.7​ ​AND​  EMPLOYRATE ​<​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​3​; 
IF​ EMPLOYRATE ​>=​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​4​; 
IF​ EMPLOYRATE ​=​ ​.​ ​THEN​ EMPLOYRATE_RANK ​=​ ​.; 
IF​ INCOMEPERPERSON ​<​  ​744.239​  ​THEN​ INCOMEPERPERSON_RANK ​=​ ​1​; 
IF​ INCOMEPERPERSON ​>=​ ​744.239​  ​AND​  INCOMEPERPERSON ​<​  ​2553.496​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​2​; 
IF​ INCOMEPERPERSON ​>=​ ​2553.496​ ​AND​  INCOMEPERPERSON ​<​  ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​3​; 
IF​ INCOMEPERPERSON ​>=​ ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​4​; 
IF​ INCOMEPERPERSON ​=​ ​.​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​.; 
IF​ ARMEDFORCESRATE ​<​   ​0.478489​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​1​; 
IF​ ARMEDFORCESRATE ​>=​  ​0.478489​ ​AND​  ARMEDFORCESRATE ​<​ ​0.930638​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​2​; 



IF​ ARMEDFORCESRATE ​>=​  ​0.930638​ ​AND​  ARMEDFORCESRATE ​<​ ​1.613217​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​3​; 
IF​ ARMEDFORCESRATE ​>=​  ​1.613217​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​4​; 
IF​ ARMEDFORCESRATE ​=​ ​.​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​.; 
IF​ LIFEEXPECTANCY ​<​  ​64.228​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​1​;  

IF​ LIFEEXPECTANCY ​>=​ ​64.228​ ​AND​  LIFEEXPECTANCY ​<​ ​73.131​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​2​;  
IF​ LIFEEXPECTANCY ​>=​ ​73.131​ ​AND​  LIFEEXPECTANCY ​<​ ​76.640​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​3​;  
IF​ LIFEEXPECTANCY ​>=​ ​76.640​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​4​;  

IF​ LIFEEXPECTANCY ​=​ ​.​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​.; 
IF​ URBANRATE ​<​  ​36.82​ ​THEN​ URBANRATE_RANK ​=​ ​1​; 
IF​ URBANRATE ​>=​ ​36.82​ ​AND​ URBANRATE ​<​ ​57.94​   ​THEN​ URBANRATE_RANK ​=​ ​2​; 
IF​ URBANRATE ​>=​ ​57.94​ ​AND​ URBANRATE ​<​ ​74.50​   ​THEN​ URBANRATE_RANK ​=​ ​3​; 
IF​ URBANRATE ​>=​ ​74.50​ ​THEN​ URBANRATE_RANK ​=​ ​4​; 
IF​ URBANRATE ​=​ ​.​ ​THEN​ URBANRATE_RANK ​=​ ​.; 
IF​ surarea ​<​  ​18580​  ​THEN​ surarea_RANK ​=​ ​1​;  

IF​ surarea ​>=​ ​18580​  ​AND​  surarea ​<​ ​112620​   ​THEN​ surarea_RANK ​=​ ​2​;  

IF​ surarea ​>=​ ​112620​ ​AND​  surarea ​<​ ​488100​   ​THEN​ surarea_RANK ​=​ ​3​;  

IF​ surarea ​>=​ ​488100​ ​THEN​ surarea_RANK ​=​ ​4​;  

IF​ surarea ​=​ ​.​ ​THEN​ surarea_RANK ​=​ ​.; 
IF​ population ​<​  ​882863​   ​THEN​ population_RANK ​=​ ​1​;  

IF​ population ​>=​ ​882863​   ​AND​  population ​<​ ​6412560​  ​THEN​ population_RANK ​=​ ​2​;  

IF​ population ​>=​ ​6412560​  ​AND​  population ​<​ ​22555046​ ​THEN​ population_RANK ​=​ ​3​;  

IF​ population ​>=​ ​22555046​ ​THEN​ population_RANK ​=​ ​4​;  

IF​ population ​=​ ​.​ ​THEN​ population_RANK ​=​ ​.; 
IF​ popden ​<​  ​1032​  ​THEN​ popden_RANK ​=​ ​1​; 
IF​ popden ​>=​ ​1032​  ​THEN​ popden_RANK ​=​ ​2​;  

IF​ popden ​=​ ​.​ ​THEN​ popden_RANK ​=​ ​.; 
IF​ corruptionindex ​<​  ​2.4​ ​THEN​ corruptionindex_RANK ​=​ ​1​; 
IF​ corruptionindex ​>=​ ​2.4​ ​AND​ corruptionindex ​<​ ​3.3​  ​THEN​ corruptionindex_RANK ​=​ ​2​; 
IF​ corruptionindex ​>=​ ​3.3​ ​AND​ corruptionindex ​<​ ​5.2​  ​THEN​ corruptionindex_RANK ​=​ ​3​; 
IF​ corruptionindex ​>=​ ​5.2​ ​THEN​ corruptionindex_RANK ​=​ ​4​; 
IF​ corruptionindex ​=​ ​.​ ​THEN​ corruptionindex_RANK ​=​ ​.; 



IF​ hdi ​<​  ​0.522​ ​THEN​ hdi_RANK ​=​ ​1​; 
IF​ hdi ​>=​ ​0.522​ ​AND​ hdi ​<​ ​0.698​  ​THEN​ hdi_RANK ​=​ ​2​; 
IF​ hdi ​>=​ ​0.698​ ​AND​ hdi ​<​ ​0.793​  ​THEN​ hdi_RANK ​=​ ​3​; 
IF​ hdi ​>=​ ​0.793​ ​THEN​ hdi_RANK ​=​ ​4​; 
IF​ hdi ​=​ ​.​ ​THEN​ hdi_RANK ​=​ ​.; 
 

************************************************************************************************* 

LASSO REGRESSION 

*************************************************************************************************; 

 

* delete observations with missing data; 

if​ cmiss​(​of _all_​)​ ​then​ delete​; 
run​; 
ods​ ​graphics​ ​on​; 
* Split data randomly into test and training data; 

proc​ ​surveyselect​ ​data​=​MYGAPMINDER ​out​=​traintest ​seed​ ​=​ ​123 
samprate​=​0.7​ ​method​=​srs ​outall​; 
run​;  

* lasso multiple regression with lars algorithm k=10 fold validation; 

proc​ ​glmselect​ ​data​=​traintest ​plots​=​all ​seed​=​123​; 
    ​partition​ ​ROLE​=​selected​(​train​=​'1'​ ​test​=​'0'​); 
    ​model​ SUICIDEPER100TH_RANK ​= 
ALCCONSUMPTION 

EMPLOYRATE_RANK 

INCOMEPERPERSON_RANK 

ARMEDFORCESRATE_RANK 

LIFEEXPECTANCY_RANK 

URBANRATE_RANK 

surarea_RANK 

population_RANK 

popden_RANK 



corruptionindex_RANK 

hdi_RANK ​/​selection​=​lar​(​choose​=​cv ​stop​=​none​)​ ​cvmethod​=​random​(​10​); 
run​;  



Week 4: K-Means Cluster Analysis 
 

 





















 
 
 
 
  



----------------------------------------------- 
SAS-code-for-video-examples.sas 
----------------------------------------------- 
 
libname​ mydata ​"/courses/d1406ae5ba27fe300"​ ​access​=​readonly​; 
 

************************************************************************************************************** 

DATA MANAGEMENT 

**************************************************************************************************************; 

data​ clust​; 
set​ mydata.tree_addhealth​; 
* create a unique identifier to merge cluster assignment variable with 

the main data set; 

idnum​=​_n_​; 
keep​ idnum alcevr1 marever1 alcprobs1 deviant1 viol1 dep1 esteem1 schconn1 
   parpres paractv famconct gpa1​; 
  

* delete observations with missing data; 

if​ cmiss​(​of _all_​)​ ​then​ delete​; 
run​; 
ods​ ​graphics​ ​on​; 
* Split data randomly into test and training data; 

proc​ ​surveyselect​ ​data​=​clust ​out​=​traintest ​seed​ ​=​ ​123 
samprate​=​0.7​ ​method​=​srs ​outall​; 
run​;  

data​ clus_train​; 
set​ traintest​; 
if​ selected​=​1​; 
run​; 
data​ clus_test​; 
set​ traintest​; 
if​ selected​=​0​; 



run​; 
* standardize the clustering variables to have a mean of 0 and standard deviation of 1; 

proc​ ​standard​ ​data​=​clus_train ​out​=​clustvar ​mean​=​0​ ​std​=​1​; 
var​ alcevr1 marever1 alcprobs1 deviant1 viol1 dep1 esteem1 schconn1 
   parpres paractv famconct​; 
run​; 
%macro​ kmean​(​K​); 
proc​ ​fastclus​ ​data​=​clustvar ​out​=​outdata​&​K.​ ​outstat​=​cluststat​&​K.​ ​maxclusters​=​ ​&​K.​ ​maxiter​=​300​; 
var​ alcevr1 marever1 alcprobs1 deviant1 viol1 dep1 esteem1 schconn1 
   parpres paractv famconct​; 
run​; 
%mend​; 
%kmean(​1​); 
%kmean(​2​); 
%kmean(​3​); 
%kmean(​4​); 
%kmean(​5​); 
%kmean(​6​); 
%kmean(​7​); 
%kmean(​8​); 
%kmean(​9​); 
* extract r-square values from each cluster solution and then merge them to plot elbow curve; 

data​ clus1​; 
set​ cluststat1​; 
nclust​=​1​; 
if​ _type_​=​'RSQ'​; 
keep​ nclust over_all​; 
run​; 
data​ clus2​; 
set​ cluststat2​; 
nclust​=​2​; 



if​ _type_​=​'RSQ'​; 
keep​ nclust over_all​; 
run​; 
data​ clus3​; 
set​ cluststat3​; 
nclust​=​3​; 
if​ _type_​=​'RSQ'​; 
keep​ nclust over_all​; 
run​; 
data​ clus4​; 
set​ cluststat4​; 
nclust​=​4​; 
if​ _type_​=​'RSQ'​; 
keep​ nclust over_all​; 
run​; 
data​ clus5​; 
set​ cluststat5​; 
nclust​=​5​; 
if​ _type_​=​'RSQ'​; 
keep​ nclust over_all​; 
run​; 
data​ clus6​; 
set​ cluststat6​; 
nclust​=​6​; 
if​ _type_​=​'RSQ'​; 
keep​ nclust over_all​; 
run​; 
data​ clus7​; 
set​ cluststat7​; 
nclust​=​7​; 
if​ _type_​=​'RSQ'​; 



keep​ nclust over_all​; 
run​; 
data​ clus8​; 
set​ cluststat8​; 
nclust​=​8​; 
if​ _type_​=​'RSQ'​; 
keep​ nclust over_all​; 
run​; 
data​ clus9​; 
set​ cluststat9​; 
nclust​=​9​; 
if​ _type_​=​'RSQ'​; 
keep​ nclust over_all​; 
run​; 
data​ clusrsquare​; 
set​ clus1 clus2 clus3 clus4 clus5 clus6 clus7 clus8 clus9​; 
run​; 
* plot elbow curve using r-square values; 

symbol1​ ​color​=​blue ​interpol​=​join​; 
proc​ ​gplot​ ​data​=​clusrsquare​; 
plot​ over_all​*​nclust​; 
Run​; 
 

***************************************************************************************** 

further examine cluster solution for the number of clusters suggested by the elbow curve 

***************************************************************************************** 

* plot clusters for 4 cluster solution; 

proc​ ​candisc​ ​data​=​outdata4 ​out​=​clustcan​; 
class​ cluster​; 
var​ alcevr1 marever1 alcprobs1 deviant1 viol1 dep1 esteem1 schconn1 
   parpres paractv famconct​; 



run​; 
proc​ ​sgplot​ ​data​=​clustcan​; 
scatter​ ​y​=​can2 ​x​=​can1 ​/​ ​group​=​cluster​; 
run​; 
* validate clusters on GPA; 

* first merge clustering variable and assignment data with GPA data; 

data​ gpa_data​; 
set​ clus_train​; 
keep​ idnum gpa1​; 
run​; 
proc​ ​sort​ ​data​=​outdata4​; 
by​ idnum​; 
run​; 
proc​ ​sort​ ​data​=​gpa_data​; 
by​ idnum​; 
run​; 
data​ merged​; 
merge​ outdata4 gpa_data​; 
by​ idnum​; 
run​; 
proc​ ​sort​ ​data​=​merged​; 
by​ cluster​; 
run​; 
proc​ ​means​ ​data​=​merged​; 
var​ gpa1​; 
by​ cluster​; 
run​; 
proc​ ​anova​ ​data​=​merged​; 
class​ cluster​; 
model​ gpa1 ​=​ cluster​; 
means​ cluster​/​tukey​; 



run​; 
 
 
  



-------------------- 
week 4.sas 
-------------------- 
 
/* COURSERA GAPMINDER DATA */ 

libname​ mydata ​"/courses/d1406ae5ba27fe300 "​ ​access​=​readonly​; 
data​ gapminder​; 

set​ mydata.gapminder​; 
/* IMPORTING ADDITIONAL DATA (source: https://www.gapminder.org/) */ 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_population density (per square km).csv' 
OUT​=​popden ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator_total population with projections.csv' 
OUT​=​pop ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/surface land.csv' 
OUT​=​surarea ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/indicator ti cpi 2009.csv' 
OUT​=​cpi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Indicator_HDI.csv' 
OUT​=​hdi ​REPLACE​; 
 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/Homicide age adjusted indicator LIVE -05 20100919.csv' 
OUT​=​murder ​REPLACE​; 



 

PROC​ ​IMPORT 
DATAFILE​=​'/home/qallaf890/military expenditure.csv' 
OUT​=​military ​REPLACE​; 

/* JOINING THE DATA USING SQL */ 

proc​ ​sql​; 
create​ ​table​ mygapminder ​AS 
select gapminder.​* 

,​surarea.surarea 
,​pop.population 
,​popden.popden 
,​cpi.corruptionindex 
,​hdi.hdi 
,​murder.homicide 
,​military.milexpprcntgdp 
 

,(​INCOMEPERPERSON ​-​ ​8740.96608​)​ ​AS​ INCOMEPERPERSON_2 
,(​ALCCONSUMPTION ​-​ ​6.68941176​)​ ​AS​ ALCCONSUMPTION_2 
,(​ARMEDFORCESRATE ​-​ ​1.44401628​)​ ​AS​ ARMEDFORCESRATE_2 
,(​BREASTCANCERPER100TH ​-​ ​37.4028902​)​ ​AS​ BREASTCANCERPER100TH_2 
,(​CO2EMISSIONS ​-​ ​5033261622​)​ ​AS​ CO2EMISSIONS_2 
,(​FEMALEEMPLOYRATE ​-​ ​47.5494381​)​ ​AS​ FEMALEEMPLOYRATE_2 
,(​HIVRATE ​-​ ​1.93544218​)​ ​AS​ HIVRATE_2 
,(​INTERNETUSERATE ​-​ ​35.6327158​)​ ​AS​ INTERNETUSERATE_2 
,(​LIFEEXPECTANCY ​-​ ​69.7535236​)​ ​AS​ LIFEEXPECTANCY_2 
,(​OILPERPERSON ​-​ ​1.48408516​)​ ​AS​ OILPERPERSON_2 
,(​POLITYSCORE ​-​ ​3.68944099​)​ ​AS​ POLITYSCORE_2 
,(​RELECTRICPERPERSON ​-​ ​1173.17899​)​ ​AS​ RELECTRICPERPERSON_2 
,(​SUICIDEPER100TH ​-​ ​9.64083901​)​ ​AS​ SUICIDEPER100TH_2 
,(​EMPLOYRATE ​-​ ​58.6359551​)​ ​AS​ EMPLOYRATE_2 
,(​URBANRATE ​-​ ​56.7693596​)​ ​AS​ URBANRATE_2 



,(​SURAREA ​-​ ​677459.604​)​ ​AS​ SURAREA_2 
,(​POPULATION ​-​ ​33730861.5​)​ ​AS​ POPULATION_2 
,(​POPDEN ​-​ ​468.994722​)​ ​AS​ POPDEN_2 
,(​CORRUPTIONINDEX ​-​ ​4.02349398​ ​)​ ​AS​ CORRUPTIONINDEX_2 
,(​HDI ​-​ ​0.66335593​)​ ​AS​ HDI_2 
,(​HOMICIDE ​-​ ​11.5500871​)​ ​AS​ HOMICIDE_2 

from work.gapminder ​as​ gapminder 
left​ ​join​ work.popden ​as​ popden ​on​ gapminder.country ​=​ popden.country 
left​ ​join​ work.pop ​as​ pop ​on​ gapminder.country ​=​ pop.country 
left​ ​join​ work.surarea ​as​ surarea ​on​ gapminder.country ​=​ surarea.country 
left​ ​join​ work.cpi ​as​ cpi ​on​ gapminder.country ​=​ cpi.country 
left​ ​join​ work.hdi ​as​ hdi ​on​ gapminder.country ​=​ hdi.country 
left​ ​join​ work.murder ​as​ murder ​on​ gapminder.country ​=​ murder.country 
left​ ​join​ work.military ​as​ military ​on​ gapminder.country ​=​ military.country​; 

quit​; 
DATA​ mygapminder​; 

set​ work.mygapminder​; 
/* GIVING DESCRIPTIONS TO VARIABLES */ 

LABEL 

COUNTRY​=​'COUNTRY' 
INCOMEPERPERSON​=​'GDP PER CAPITA' 
ALCCONSUMPTION​=​'LITRES OF ALCOHOL CONSUMPTION' 
ARMEDFORCESRATE​=​'ARMED FORCES % OF TOTAL LABOR' 
BREASTCANCERPER100TH​=​'FEMALE BREAST CANCER PER 100,000' 
CO2EMISSIONS​=​'TOTAL AMOUNT OF CO2 EMISSIONS (IN METRIC TONS)' 
FEMALEEMPLOYRATE​=​'% OF FEMALE POPULATION EMPLOYED' 
EMPLOYRATE​=​'% OF POPULATION EMPLOYED' 
HIVRATE​=​'% ESTIMATED HIV PREVALENCE' 
INTERNETUSERATE​=​'INTERNET USERS (PER 100)' 
LIFEEXPECTANCY​=​'LIFE EXPECTANCY AT BIRTH' 
OILPERPERSON​=​'OIL CONSUMPTION PER CAPITA (TONNES PER YEAR AND PERSON)' 



POLITYSCORE​=​'DEMOCRACY SCORE MINUS AUTOCRACY SCORE' 
RELECTRICPERPERSON​=​'RESEDENTIAL ELECTRICITY CONSUMPTION PER PERSON (KWH)' 
SUICIDEPER100TH​=​'SUCIDE PER 100,000' 
URBANRATE​=​'URBAN POPULATION (% OF TOTAL)' 
surarea​=​'SURFACE AREA (IN KM^2)' 
population​=​'TOTAL POPULATION' 
popden​=​'POPULATION DENSITY (PER SQAURE KM)' 
corruptionindex​=​'CORRUPTION PERCEPTION INDEX' 
hdi​=​'HUMAN DEVELOPMENT INDEX' 
homicide​=​'MURDER, AGE ADJUSTED, PER 100,000' 
milexpprcntgdp​=​'MILITARY EXPENDITURE (% OF GDP)' 
; 

/* DATA MANAGEMENT STEP */ 

IF​ SUICIDEPER100TH ​<​  ​16​  ​THEN​ SUICIDEPER100TH_RANK ​=​ ​0​; 
IF​ SUICIDEPER100TH ​>=​ ​16​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​1​;  

IF​ SUICIDEPER100TH ​=​ ​.​ ​THEN​ SUICIDEPER100TH_RANK ​=​ ​.; 
/* DATA MANAGEMENT STEP 

NOTE: these are based on the following quantiles (<%25, <%50, <%75, >=%75) 

*/ 

IF​ EMPLOYRATE ​<​   ​51.2​ ​THEN​ EMPLOYRATE_RANK ​=​ ​1​; 
IF​ EMPLOYRATE ​>=​  ​51.2​ ​AND​  EMPLOYRATE ​<​  ​58.7​ ​THEN​ EMPLOYRATE_RANK ​=​ ​2​; 
IF​ EMPLOYRATE ​>=​  ​58.7​ ​AND​  EMPLOYRATE ​<​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​3​; 
IF​ EMPLOYRATE ​>=​  ​65.0​ ​THEN​ EMPLOYRATE_RANK ​=​ ​4​; 
IF​ EMPLOYRATE ​=​ ​.​ ​THEN​ EMPLOYRATE_RANK ​=​ ​.; 
IF​ INCOMEPERPERSON ​<​  ​744.239​  ​THEN​ INCOMEPERPERSON_RANK ​=​ ​1​; 
IF​ INCOMEPERPERSON ​>=​ ​744.239​  ​AND​  INCOMEPERPERSON ​<​  ​2553.496​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​2​; 
IF​ INCOMEPERPERSON ​>=​ ​2553.496​ ​AND​  INCOMEPERPERSON ​<​  ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​3​; 
IF​ INCOMEPERPERSON ​>=​ ​9425.326​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​4​; 
IF​ INCOMEPERPERSON ​=​ ​.​ ​THEN​ INCOMEPERPERSON_RANK ​=​ ​.; 
IF​ ARMEDFORCESRATE ​<​   ​0.478489​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​1​; 
IF​ ARMEDFORCESRATE ​>=​  ​0.478489​ ​AND​  ARMEDFORCESRATE ​<​ ​0.930638​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​2​; 



IF​ ARMEDFORCESRATE ​>=​  ​0.930638​ ​AND​  ARMEDFORCESRATE ​<​ ​1.613217​  ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​3​; 
IF​ ARMEDFORCESRATE ​>=​  ​1.613217​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​4​; 
IF​ ARMEDFORCESRATE ​=​ ​.​ ​THEN​ ARMEDFORCESRATE_RANK ​=​ ​.; 
IF​ LIFEEXPECTANCY ​<​  ​64.228​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​1​;  

IF​ LIFEEXPECTANCY ​>=​ ​64.228​ ​AND​  LIFEEXPECTANCY ​<​ ​73.131​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​2​;  
IF​ LIFEEXPECTANCY ​>=​ ​73.131​ ​AND​  LIFEEXPECTANCY ​<​ ​76.640​  ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​3​;  
IF​ LIFEEXPECTANCY ​>=​ ​76.640​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​4​;  

IF​ LIFEEXPECTANCY ​=​ ​.​ ​THEN​ LIFEEXPECTANCY_RANK ​=​ ​.; 
IF​ URBANRATE ​<​  ​36.82​ ​THEN​ URBANRATE_RANK ​=​ ​1​; 
IF​ URBANRATE ​>=​ ​36.82​ ​AND​ URBANRATE ​<​ ​57.94​   ​THEN​ URBANRATE_RANK ​=​ ​2​; 
IF​ URBANRATE ​>=​ ​57.94​ ​AND​ URBANRATE ​<​ ​74.50​   ​THEN​ URBANRATE_RANK ​=​ ​3​; 
IF​ URBANRATE ​>=​ ​74.50​ ​THEN​ URBANRATE_RANK ​=​ ​4​; 
IF​ URBANRATE ​=​ ​.​ ​THEN​ URBANRATE_RANK ​=​ ​.; 
IF​ surarea ​<​  ​18580​  ​THEN​ surarea_RANK ​=​ ​1​;  

IF​ surarea ​>=​ ​18580​  ​AND​  surarea ​<​ ​112620​   ​THEN​ surarea_RANK ​=​ ​2​;  

IF​ surarea ​>=​ ​112620​ ​AND​  surarea ​<​ ​488100​   ​THEN​ surarea_RANK ​=​ ​3​;  

IF​ surarea ​>=​ ​488100​ ​THEN​ surarea_RANK ​=​ ​4​;  

IF​ surarea ​=​ ​.​ ​THEN​ surarea_RANK ​=​ ​.; 
IF​ population ​<​  ​882863​   ​THEN​ population_RANK ​=​ ​1​;  

IF​ population ​>=​ ​882863​   ​AND​  population ​<​ ​6412560​  ​THEN​ population_RANK ​=​ ​2​;  

IF​ population ​>=​ ​6412560​  ​AND​  population ​<​ ​22555046​ ​THEN​ population_RANK ​=​ ​3​;  

IF​ population ​>=​ ​22555046​ ​THEN​ population_RANK ​=​ ​4​;  

IF​ population ​=​ ​.​ ​THEN​ population_RANK ​=​ ​.; 
IF​ popden ​<​  ​1032​  ​THEN​ popden_RANK ​=​ ​1​; 
IF​ popden ​>=​ ​1032​  ​THEN​ popden_RANK ​=​ ​2​;  

IF​ popden ​=​ ​.​ ​THEN​ popden_RANK ​=​ ​.; 
IF​ corruptionindex ​<​  ​2.4​ ​THEN​ corruptionindex_RANK ​=​ ​1​; 
IF​ corruptionindex ​>=​ ​2.4​ ​AND​ corruptionindex ​<​ ​3.3​  ​THEN​ corruptionindex_RANK ​=​ ​2​; 
IF​ corruptionindex ​>=​ ​3.3​ ​AND​ corruptionindex ​<​ ​5.2​  ​THEN​ corruptionindex_RANK ​=​ ​3​; 
IF​ corruptionindex ​>=​ ​5.2​ ​THEN​ corruptionindex_RANK ​=​ ​4​; 
IF​ corruptionindex ​=​ ​.​ ​THEN​ corruptionindex_RANK ​=​ ​.; 



IF​ hdi ​<​  ​0.522​ ​THEN​ hdi_RANK ​=​ ​1​; 
IF​ hdi ​>=​ ​0.522​ ​AND​ hdi ​<​ ​0.698​  ​THEN​ hdi_RANK ​=​ ​2​; 
IF​ hdi ​>=​ ​0.698​ ​AND​ hdi ​<​ ​0.793​  ​THEN​ hdi_RANK ​=​ ​3​; 
IF​ hdi ​>=​ ​0.793​ ​THEN​ hdi_RANK ​=​ ​4​; 
IF​ hdi ​=​ ​.​ ​THEN​ hdi_RANK ​=​ ​.; 
************************************************************************************************* 

K-MEANS CLUSTER ANALYSIS 

*************************************************************************************************; 

data​ clust​; 
set​ MYGAPMINDER​; 
* create a unique identifier to merge cluster assignment variable with 

the main data set; 

idnum​=​_n_​; 
keep 

idnum 

incomeperperson 

alcconsumption 

armedforcesrate 

breastcancerper100th 

co2emissions 

femaleemployrate 

hivrate 

internetuserate 

lifeexpectancy 

oilperperson 

polityscore 

relectricperperson 

suicideper100th 

employrate 

urbanrate 

surarea 



population 

popden 

corruptionindex 

hdi 

homicide 

milexpprcntgdp​; 
  

* delete observations with missing data; 

if​ cmiss​(​of _all_​)​ ​then​ delete​; 
run​; 
ods​ ​graphics​ ​on​; 
* Split data randomly into test and training data; 

proc​ ​surveyselect​ ​data​=​clust ​out​=​traintest ​seed​ ​=​ ​123 
samprate​=​0.7​ ​method​=​srs ​outall​; 
run​;  

data​ clus_train​; 
set​ traintest​; 
if​ selected​=​1​; 
run​; 
data​ clus_test​; 
set​ traintest​; 
if​ selected​=​0​; 
run​; 
* standardize the clustering variables to have a mean of 0 and standard deviation of 1; 

proc​ ​standard​ ​data​=​clus_train ​out​=​clustvar ​mean​=​0​ ​std​=​1​; 
var​ incomeperperson 
alcconsumption 

armedforcesrate 

breastcancerper100th 

co2emissions 

femaleemployrate 



hivrate 

internetuserate 

lifeexpectancy 

oilperperson 

polityscore 

relectricperperson 

suicideper100th 

employrate 

urbanrate 

surarea 

population 

popden 

corruptionindex 

hdi 

homicide 

milexpprcntgdp​; 
run​; 
%macro​ kmean​(​K​); 
proc​ ​fastclus​ ​data​=​clustvar ​out​=​outdata​&​K.​ ​outstat​=​cluststat​&​K.​ ​maxclusters​=​ ​&​K.​ ​maxiter​=​300​; 
var​ incomeperperson 
alcconsumption 

armedforcesrate 

breastcancerper100th 

co2emissions 

femaleemployrate 

hivrate 

internetuserate 

lifeexpectancy 

oilperperson 

polityscore 

relectricperperson 



suicideper100th 

employrate 

urbanrate 

surarea 

population 

popden 

corruptionindex 

hdi 

homicide 

milexpprcntgdp​; 
run​; 
%mend​; 
%kmean(​1​); 
%kmean(​2​); 
%kmean(​3​); 
%kmean(​4​); 
%kmean(​5​); 
%kmean(​6​); 
%kmean(​7​); 
%kmean(​8​); 
%kmean(​9​); 
* extract r-square values from each cluster solution and then merge them to plot elbow curve; 

data​ clus1​; 
set​ cluststat1​; 
nclust​=​1​; 
if​ _type_​=​'RSQ'​; 
keep​ nclust over_all​; 
run​; 
data​ clus2​; 
set​ cluststat2​; 
nclust​=​2​; 



if​ _type_​=​'RSQ'​; 
keep​ nclust over_all​; 
run​; 
data​ clus3​; 
set​ cluststat3​; 
nclust​=​3​; 
if​ _type_​=​'RSQ'​; 
keep​ nclust over_all​; 
run​; 
data​ clus4​; 
set​ cluststat4​; 
nclust​=​4​; 
if​ _type_​=​'RSQ'​; 
keep​ nclust over_all​; 
run​; 
data​ clus5​; 
set​ cluststat5​; 
nclust​=​5​; 
if​ _type_​=​'RSQ'​; 
keep​ nclust over_all​; 
run​; 
data​ clus6​; 
set​ cluststat6​; 
nclust​=​6​; 
if​ _type_​=​'RSQ'​; 
keep​ nclust over_all​; 
run​; 
data​ clus7​; 
set​ cluststat7​; 
nclust​=​7​; 
if​ _type_​=​'RSQ'​; 



keep​ nclust over_all​; 
run​; 
data​ clus8​; 
set​ cluststat8​; 
nclust​=​8​; 
if​ _type_​=​'RSQ'​; 
keep​ nclust over_all​; 
run​; 
data​ clus9​; 
set​ cluststat9​; 
nclust​=​9​; 
if​ _type_​=​'RSQ'​; 
keep​ nclust over_all​; 
run​; 
data​ clusrsquare​; 
set​ clus1 clus2 clus3 clus4 clus5 clus6 clus7 clus8 clus9​; 
run​; 
* plot elbow curve using r-square values; 

symbol1​ ​color​=​blue ​interpol​=​join​; 
proc​ ​gplot​ ​data​=​clusrsquare​; 
plot​ over_all​*​nclust​; 
Run​; 
 

***************************************************************************************** 

further examine cluster solution for the number of clusters suggested by the elbow curve 

***************************************************************************************** 

* plot clusters for 3 cluster solution; 

proc​ ​candisc​ ​data​=​outdata3 ​out​=​clustcan​; 
class​ cluster​; 
var​ incomeperperson 
alcconsumption 



armedforcesrate 

breastcancerper100th 

co2emissions 

femaleemployrate 

hivrate 

internetuserate 

lifeexpectancy 

oilperperson 

polityscore 

relectricperperson 

suicideper100th 

employrate 

urbanrate 

surarea 

population 

popden 

corruptionindex 

hdi 

homicide 

milexpprcntgdp​; 
run​; 
proc​ ​sgplot​ ​data​=​clustcan​; 
scatter​ ​y​=​can2 ​x​=​can1 ​/​ ​group​=​cluster​; 
run​; 
* validate clusters on alcconsumption; 

* first merge clustering variable and assignment data with alcconsumption data; 

data​ alcconsumption_data​; 
set​ clus_train​; 
keep​ idnum alcconsumption​; 
run​; 
proc​ ​sort​ ​data​=​outdata3​; 



by​ idnum​; 
run​; 
proc​ ​sort​ ​data​=​alcconsumption_data​; 
by​ idnum​; 
run​; 
data​ merged​; 
merge​ outdata3 alcconsumption_data​; 
by​ idnum​; 
run​; 
proc​ ​sort​ ​data​=​merged​; 
by​ cluster​; 
run​; 
proc​ ​means​ ​data​=​merged​; 
var​ alcconsumption​; 
by​ cluster​; 
run​; 
proc​ ​anova​ ​data​=​merged​; 
class​ cluster​; 
model​ alcconsumption ​=​ cluster​; 
means​ cluster​/​tukey​; 
run​; 
 


