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R R R R I I b S S S S S

* create a log file
*hkkkkkkkkkkkkhkkhkkhkkhkkkkk*

log using "D:\Jason\workshop\multiple imputation\2022\code2.log", replace

Khkhkhkhkhkhkhkhkhkhkhkkhkhhhkhkkhkhkhkhkhhkhkkhhkk kk k kx*x*

* Change the working directory
Ahkhkhkhkhkhkhkhkhkhkhkkhkhkhkkhkkhkhkhkhkhkhkhkhkhkhk kA rrrx

cd "D:\Jason\workshop\multiple imputation\2022"

R R R R R R R R bk b bk I I I I I I I I I R R b b b b bk kb b b i i i

* Use a Stata data file with an arbitrary missing-data pattern (p.220 of Stata Manual)

KAhhkhkhkhkhkhkhkhhkhkhhhkhhkhk bk bk kA kA A A A A A A A A A Ak ddkhhkhk ko ko ko ko hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhk kA kA kA Ak Ak Ak Ak rddk ko kkk

use https://www.stata-press.com/data/rl7/mhousesl993, clear

Ahkhkhkhkhkhkhkhkhkhkhkhkhhkhhhhhkhkhkhk bk bk bk bk hk kA A A Ak rrrrrkhkhkhkhkhkhkhkhkhkhkhhkhhhk

* Examine the patterns of missing variables in the data
EEEEEEEE S SRS SR SR SRR R R R R R R R R R I b b b b b b b i

misstable pattern
misstable sum, all
misstable nested

Khkhkhkhkhkhkhkhkhkhkhhhhhhkhkhkhkhkhkhkhk kA hk kA kA kA A A A Ak Ak Ak hkhkhkhkhkhkhkhkhkhkhkhkhhhkhkkx k%

* Normalize the highly skewed variables with missing values
R R I I R R R ik bk kR R R R R b b b b b b b b I S S S S S S

sktest age tax

generate lnage = 1ln(age)
generate lntax = ln(tax)
sktest lnage lntax

LR R R b b b b b bk b b b O i

*Specify the data format and varaible types

AhhkhkhkhkhkhkhkhkhhhhkhhhhhkhkhkhkhkhAhArA A A A A A Ak rrrkkk kK

mi set mlong

mi register imputed lnage lntax

mi register regular price sqgft nfeatures ne custom corner
mi register passive tax age

mi describe

save "examplel.dta", replace

R R I I S S I I kR kR R R R b b b b b b b S S S S S S S S I S

* Imputation using Multiple Imputation by Chained Equations (MICE)
Ahkhkhkhkhkhkhkhkhkhkhkhkhkhhhhhhkhkhkhkhk kA kA A A A A A A A A Ak Ak hkhkhkhkhkhkhkhkhkhkhkhkhkhhhhkhkhkkkk%x%

R R R R I I b i I i

*read in the data
Nk hkhkhkhkkhkhkhkhkkkhkkkkhxkx

use "examplel.dta", clear

*hkkkkkkkkkkhkkhkkhkkhkkhkkkkkk*

* Impute the data

R R I i S S S S S S S

mi impute chained (regress) lnage lntax = price sgft nfeatures ne custom corner, add(20) rseed(23)
* mi impute chained (regress) lnage (pmm,knn(3))lntax = price sqgft nfeatures ne custom corner, add(20) rseed(23)

tabl age tax if mi m ==0, mis
by mi m: sum age tax lnage lntax if mi m ~=0

Kk kkkkkkhkhkhkhkkk kK

* save the data
*hkkkkkkkkkkkkkkhx

save "mice.dta", replace

KAk hkhkhkhkhhkhhhhhhk Ak khkhdAAAAAAAAAA A AR K KKK

*** Analyis using imputed data sets
AhhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhArA A A A A A rrrxx
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use mice.dta, clear

*hkkkkkkkkhkkhkkhkkhkkhkkhkkkkk*

* Conduct Regression Analysis
R R R I S S S S S S

quietly mi passive: replace age = exp (lnage)
quietly mi passive: replace tax = exp(lntax)

mi estimate, saving(mice result.dta, replace): regress price sqgft age nfeatures ne custom corner tax

khkkkkkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkx*

* Post-estimation test
hhkhkhkkhhkkhkhkhkhkhrkkhrkhkhhkhxk*x*x

LR EEEEE RS SRS S SRR R R R R R R R R R R RS R R e I I I i I I S S S S S S S S S S S

* Test if both age and tax both are significantly different from zero
Ak hkhkhkhkhhhkhhkhhhkh bk Ak hhk bk hhkhkhkhkhkhkhkhkhkhkhkhkhhkhhkhk bk hkhk bk hkhkhkhkhkhkhkhkhkhkhkhkhkrhhkhkhkhkhkhkkkxkx*k

mi test age tax

R R i I I S I e R Rk kR R R R h e b b b b b b b b b i 3

* Test if both the coefficients of AGE and TAX are equal
Ahkhkhkhkhkhkhkhkhkhkhkhkhhhhhhkhkhkhkhk bk kA kA A A A A A A A A A A Ak Ak Ak hkkkkk

mi estimate (diff: Dblage]- bltax]): regress price sqgft age nfeatures ne custom corner tax
mi estimate, saving(mice result.dta, replace): regress price sqgft age nfeatures ne custom corner tax
mi estimate (diff: blage]- bltax]) using mice result.dta

khkhkhkhkhkkhkhhkhkhkkhhhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhhhkhkrhrhkhkhkhkhkdhkhkhkhkhkkhkhkhkhhkhkhkxkhx
* Test if the coefficients of AGE, TAX, and NE are equal

R R i S I I I R Rk kR R R R I e b b b b b b b b b i i 3

mi estimate (diffl: blage]l- bltax]) (diff2: bl[age]l]- b[ne]) using mice result.dta
mi testtransform diffl diff2

Ahkhkhkhkhkhkhkhkhkhkhkhkhhhhhhkhk bbbk bk bk bk bk hA kA A A A rrrrrrkhkhkhkhkhkhkhkhkhkhkhkkhkhk

* Test if the ratio of coefficients of AGE and TAX
Ak hkhkhkhkkhkhhkhhkhhhkhhhkhdhkhkhkhhkhkhkhkhkhkhhkhhdrhkhkhkhkhkdhkhkhkhkkhkhkhhhkhhkxkhx

mi estimate (ratio: Dblage]/ bltax]) using mice result.dta

Ahkhkhkhkhkhkhkhkhkhkhkhhkhkhhhhkhkhkhkhkhk bk bk kA kA kA A A A A A Ak Ak Ak hkhkkkk

Ak hkhkhkhkkhkhhkhhhhhhhhkhdhhkhkhhkhkhkhkhhhhkhhdhrdhhhkhhdhhkhkhkhkhkhkhkhkrhhkkhkhkhhkrdhhhhkhhkkhkx
* Imputation using multivariate normal model (MVN)

Ak hkhkhkkhkhhkhhkhhk kA bk hhkhhhkh bk hkhkhkhkhkhkh ok hkhkhkhhkhk kA hkhkhkhkhhkhkhhkhkhkhkhkhkhkhkhkrhkhkhkhkhkhkhkxk*x
Ak hkhkhkhkkhkhkkhkkkkkkkk

*read in the data
khkhkhkkhkhkkhkhhkhkkkhhkhkxkx

use "examplel.dta", clear

*hkkkkkkkkkhkhkkhkkhkkhkkhkhkkkk*

* Impute the data

R R I I S S S e S S S

mi impute mvn lnage lntax = price sqgft nfeatures ne custom corner, add(20) rseed(23)
tabl age tax if mi m ==0, mis
by mi m: sum age tax lnage Intax if mi m ~=0

*Khkkkkkkkkkkkkkk*k

* save the data
*khkhkhkkhkhkkhkhkkhkkkhkkhx

save "mvn.dta", replace

*hkhkkkkkkkkkkkkhkkkkkkk*k

* Estimating the model
khkkkkkkkkhkhkkhkkhkkhkkhkkhkkhkkhkhkhkxk*

* k% Analyis * ok kkkkk

use mvn.dta, clear

*hkhkkkkkkkkkkkkkkkkkk*k

* Conduct Regression Analysis
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AKhkkkkhkkkhkkhkkhkhkkhkkhkkhkkhkkhk Ak k,kx*

quietly mi passive: replace age = exp (lnage)
quietly mi passive: replace tax = exp(lntax)

mi estimate, saving(mice result.dta, replace): regress price sqgft age nfeatures ne custom corner tax

*hkkkkkkkkhkhkkkkhkkhkkhkkhkkk*

* Post-estimation test
khkkhkkhkhkkhkhkkhkhkhkkhhkhkhhkkhhxkhx*k

Khkhkhkhkhkhkhkhkhkhkhkhkhhhkhkhkhkhkhkhk kA kA A A A A A A A A A A A A A Ak hkhkhkhkhkhkhkhkhkhkhkhkhkhhhhhhkhkhkkkkkkkx*x%

* Test if both age and tax both are significantly different from zero
R I I I S I S R Rk Ik ki kR e R I b b b b b b 2 S I S S S S S I S S S

mi test age tax

EEEEEEEE S SRS SR S S SRR R R R R R R R RS R I I b b b b b b b i
* Test if both the coefficients of AGE and TAX are equal

Ahkhkhkhkhkhkhkhkhkhkhkhhhkhhhhhkhkhkhk bk bk bk bk bk bk kA A A rrrrr kb bk hkhkhkhkhkhkhhkhhk

mi estimate (diff: blage]l- bltax]): regress price sqft age nfeatures ne custom corner tax

mi estimate, saving(mice result.dta, replace): regress price sqgft age nfeatures ne custom corner tax
mi estimate (diff: Dblage]l- bltax]) using mice result.dta

Ahkhkhkhkhkhkhkhkhkhkhhkhhhhhhkhkhkhkhkhkhk bk bk kA bk rA A A A A Ak r kb bk hkhkhkhkhkhkhhkhk

* Test if the coefficients of AGE, TAX, and NE are equal

EEEEEEE RS SRS S S S S SRR R R R R R R R RS R I b b b b b b b b i

mi estimate (diffl: blage]l- Dbltax]) (diff2: Dblage]l- blne]) using mice result.dta

mi testtransform diffl diff2
khkhkhkhhkkhkhhkhkhhhhhhhhhhhhhhkhhkhhkhhhkhhrhrhhkhkhhkhkhkhkhkhkkhkhkhkhkrkhhkkhx

* Test if the ratio of coefficients of AGE and TAX differs from zero
Ak hkhkhkhkkhkhhkhkhkkhhhkhhkhkhkhkhkhkhkhkhkhkhkhkhrkhkhhkhkrdhrhkhkhkhkhkhhkhkhkhkkhkhkhkhrkhxkhx

mi estimate (ratio: Dblage]/ bltax]) using mice result.dta

log close



