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CLT example.do

*// Open 2012 MAP-Works data
use "/Users/Brad/Documents/SAU Materials/MATH 300/M300 2013/Student 
Activities/Site/17 data/mapworks.dta"
describe

*// histogram and kernal density plot of HSGPA
histogram  s1_p47hsgpa
dotplot s1_p47hsgpa
kdensity s1_p47hsgpa
graph box s1_p47hsgpa

*// Get summary statistics
summarize s1_p47hsgpa, detail
robmean s1_p47hsgpa

*// Proportion of students with HSGPA > 3.5
tabulate s1_p47hsgpa if s1_p47hsgpa>3.5

*// What's the probability we have a student with HSGPA > 3.5?
*// Best estimate = 221/580 = 38.1%
*// Normal approximation = .33.9%
mata
 1-normal((3.5-3.270719)/.5527017)
end
 
 
 *// Let's take 5,000 samples of size n=5 and calculate the mean of 
each sample.
bootstrap (location: mean=r(mean) median=r(p50)) (scale: sd=r(sd) 
range=(r(max)-r(min))), reps(5000) nodots size(5) saving(/Users/Brad
/Documents/SAU Materials/MATH 300/M300 2013/Student Activities/Site/
17 data/size5.dta, replace) bca nodrop nowarn : summarize 
s1_p47hsgpa, detail

 *// Open all those sample means and graph
use "/Users/Brad/Documents/SAU Materials/MATH 300/M300 2013/Student 
Activities/Site/17 data/size5.dta", clear
kdensity location_mean

*// Is this sampling distribution approximately normal?
histogram location_mean, normal
qnorm location_mean

*// Does the CLT hold in terms of mean and standard error?
*// They should be:  3.270719 and 0.5527017/SQRT(5) = 0.247176
summarize location_mean, detail

*// What's the probability we have an average HSGPA > 3.5 for 5 
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students?
*// Best estimate = whatever we get below / 580
tabulate location_mean if location_mean>3.5
*// Normal approximation = 17.7%
mata
 1-normal((3.5-3.270719)/.247176)
end

*// What do the other sampling distributions look like?
 kdensity location_median
  kdensity scale_sd
   kdensity scale_range

   
*// Let's take 5,000 samples of size n=144 and calculate the mean 
of each sample.
use "/Users/Brad/Documents/SAU Materials/MATH 300/M300 2013/Student 
Activities/Site/17 data/mapworks.dta", clear
bootstrap (location: mean=r(mean)), reps(5000) nodots size(144) 
saving(/Users/Brad/Documents/SAU Materials/MATH 300/M300 2013/
Student Activities/Site/17 data/size25.dta, replace) bca nodrop 
nowarn : summarize s1_p47hsgpa

 *// Open all those sample means and graph
use "/Users/Brad/Documents/SAU Materials/MATH 300/M300 2013/Student 
Activities/Site/17 data/size25.dta", clear
kdensity location_mean

*// Is this sampling distribution approximately normal?
histogram location_mean, normal
qnorm location_mean

*// Does the CLT hold in terms of mean and standard error?
*// They should be:  3.270719 and 0.5527017/12 = 0.046
summarize location_mean, detail

*// What's the probability we have an average HSGPA > 3.5 for 5 
students?
*// Best estimate = 0
tabulate location_mean if location_mean>3.5
*// Normal approximation = .0000033%
mata
 1-normal((3.5-3.270719)/.046)
end
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