clear
set scheme sj
set seed 569231
program drop _all
A
* Program to generate an artificial MCMC analysis
* from a multivariate normal mixture
program mixconvSim

syntax newvarlist , Mean(name) Covariance(name) Rho(real) ///

Initial(name) Updates(integer) clear [ step Proportions(numlist) COMponent(name) ]

local p = rowsof( covariance®)
local g = colsof( covariance”®)
local d = "q"/ " p"
local N = “updates*®
clear
set obs "N*
local i =0
foreach v of local varlist {
local ++i
qui gen “v" = Tinitial"["i17,1]
3
if "i" 1= "p" {
di as err ""i" variables but “p" dimensions"
exit(499)

if "d” > 1 & "“component™ I= """ qui gen “component® =1
forvalues i=1/"d" {

tempvar mi" v i®T cSTiT LTiT ivi”

matrix m i"" = “mean"[1..7p", 1"]

local il = Ci"-1)*"p"+1

local i2 = "i"* p*

matrix “v i"" = Tcovariance"[1..7p", 11"..7i12"]
matrix “iv i®" = invsym(CvVv'iT")

matrix “cSTi"" = (1-"rho** rho")* v'i""
matrix "L i"" = cholesky(CcSTi"")
local 1d7i" = log(det(CCv'i®™))

3
if "d” >1¢{
local i =0
local s = 0
foreach pr of numlist “proportions” {
local ++i

3
if it 1= "d" {
di as err ""i1" proportions but ~“d" components"
exit(499)

forvalues i=1/"d" {
local prii® = "prri*"/"s*

3
if abs(Cs"-1) > .0001 {
di as err "Warning: proportions scaled to sum to one"

3
b
K
* temporary matrices
A e e e e e e e e e e
tempname X0 z y T cM
matrix ~x0° = Tinitial”

matrix “z* = J(Cp",1,0)

local c = 1
if d" >1{
forvalues i=1/"d

L}
~



matrix “T" = CxXO0"=-"m i"")"* iv i""*(Cx0"-"m™i"")
local LL™i" = -0.5*"T"[1,1]-0.5*"1d7i""
if 7i" > 1 local mLL = max(CmLL", LLTi"%)
else local mLL = “LL~i""
b
local s = 0
forvalues i=1/"d" {

local pTi® = "prii*"*exp(CLLTi""-"mLL")
local s = "s" + "pTi*"
3
local u = runiformQ)*"s*
local c = 1
local t = “pl1*
while “u® > “t" {
local ++c
local t = "t* + "p’c™"
3
3

forvalues i=1/"p" {
matrix “z"["i1",1] = rnormal()

3
matrix “cM® = "m c"" + “rho"*("x0" - "mc"")
matrix “y" = “cM® + “Lc""* z*

local i =0
foreach v of local varlist {
local ++i
qui replace “v* = “y"[Ti",1] in "k
if "d" > 1 & "“component®" I= """ qui replace “component® = “c® in “k*

matrix ~x0" = "y

* program to create a matrix plot that distinguishes
* one section of the chain from the rest
program convPlot
syntax varlist [if] [in], from(integer) to(integer)

marksample touse
local p : word count “varlist®
local i =0
local k =0
local plotlist "
local hole "'
foreach vl of varlist “varlist” {
local ++i
local j =0
foreach v2 of varlist “varlist® {
local ++j
if "i" < 7§ {
local ++k
twoway (scatter “v1® “v2" if (_n < “from" | _n > "to") & “touse" , ///
mcol(blue) msy(circle)) 7///
(scatter “v1® “v2" if _n >= “from®™ & _n <= “to" & “touse", ///
c(l) mcol(red) msy(circle) lIpat(dash)) , 7//
legend(off) nodraw
qui graph save plot k" _.gph , replace
local plotlist "“plotlist® plot k" _gph"

else if 71" < "p" & "J" > 1 {
local ++k
local hole "“hole® “k*"
b
3

graph combine “plotlist® , hole(Chole")
end
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matrix Init = (4 \ 10 \ 0 )

mixconvSim thetal theta2 theta3 , mean(M) init(Init) rho(0.95) ///
updates(1000) cov(S) clear



mcmcmahal thetal theta2 theta3, p(0.5)



