HM Bscript
Modél Fitting

This code will run the 7 models reported in the paper and generate all the relevant paramters.

I'i brary(hBayesDM
library(knitr)
library("vioplot")
attach(ntcars)

setwd("C./ User s/ orobi nson/ OneDrive - University Coll ege

London/ OneDri ve_QA i/ Bandit St udy/ Bandi t R")

out put 1_ANXT = bandi t 4ar m 4par (" Bandi t Dat af or RThr eat ANXAnon. t xt", nchai n=3,
ncor e=3)

out put 1_ANXS = bandi t 4ar m 4par (" Bandi t Dat af or RSaf eANXAnon. t xt", nchai n=3,
ncor e=3)

out put1_HCT = bandi t 4ar m 4par (" Bandi t Dat af or RThr eat HCAnon. t xt", nchai n=3,
ncor e=3)

out put1_HCS = bandi t 4ar m 4par (" Bandi t Dat af or RSaf eHCAnon. t xt", nchai n=3,
ncor e=3)

out put 2_ANXT = bandi t 4ar m | apse(" Bandi t Dat af or RThr eat ANXAnon. t xt ",

nchai n=3, ncore=3)

out put 2_ANXS = bandi t 4ar m | apse( " Bandi t Dat af or RSaf eANXAnon. t xt", nchai n=3,
ncor e=3)

out put 2_HCT = bandi t 4arm | apse( " Bandi t Dat af or RThr eat HCAnon. t xt ", nchai n=3,
ncor e=3)

out put 2_HCS
ncor e=3)

out put 3_ANXT = igt_pvl _decay("Bandit Dat af or RThr eat ANXAnon. t xt", nchai n=3,
ncor e=3)

out put 3_ANXS = igt_pvl _decay("Bandit Dat af or RSaf eANXAnon. t xt", nchai n=3,
ncor e=3)

out put 3_HCT = igt_pvl _decay("Bandit Dat af or RThr eat HCAnon. t xt ", nchai n=3,
ncor e=3)

out put 3_HCS
ncor e=3)

out put4_ANXT = igt_pvl _delta("Bandit Dat af or RThr eat ANXAnon. t xt", nchai n=3,
ncor e=3)

out put 4_ANXS
ncor e=3)

out put4 HCT = igt_pvl _delta("BanditDat af or RThr eat HCAnon. t xt", nchai n=3,
ncor e=3)

out put 4_HCS
ncor e=3)

out put 5_ANXT = bandi t 4ar m 2par _| apse(" Bandi t Dat af or RThr eat ANXAnon. t xt ",
nchai n=3, ncore=3)

out put 5_ ANXS = bandi t 4ar m 2par _| apse(" Bandi t Dat af or RSaf e ANXAnon. t xt ",
nchai n=3, ncore=3)

out put 5_ HCT = bandi t 4arm 2par _| apse( " Bandi t Dat af or RThr eat HCAnon. t xt ",
nchai n=3, ncore=3)

out put5_HCS = bandi t 4arm 2par _| apse( " Bandi t Dat af or RSaf eHCAnon. t xt ",

nchai n=3, ncore=3)

out put 6_ANXT = bandi t 4ar m si ngl eA | apse( " Bandi t Dat af or RThr eat ANXAnon. t xt ",
nchai n=3, ncore=3)

out put 6_ANXS = bandi t 4ar m si ngl eA | apse( " Bandi t Dat af or RSaf e ANXAnon. t xt ",
nchai n=3, ncore=3)

bandi t 4ar m | apse( " Bandi t Dat af or RSaf eHCAnon. t xt", nchai n=3,

i gt _pvl _decay("Bandi t Dat af or RSaf eHCAnon. t xt", nchai n=3,

i gt _pvl _del ta("Bandi t Dat af or RSaf eANXAnon. t xt", nchai n=3,

i gt _pvl _del ta("Bandi t Dat af or RSaf eHCAnon. t xt", nchai n=3,



out put 6_HCT = bandi t 4arm si ngl eA | apse( " Bandi t Dat af or RThr eat HCAnon. t xt ",
nchai n=3, ncore=3)

out put 6_HCS = bandi t 4ar m si ngl eA | apse( " Bandi t Dat af or RSaf eHCAnon. t xt ",
nchai n=3, ncore=3)

out put 7_ANXT = bandi t 4arm | apse_decay(" Bandi t Dat af or RThr eat ANXAnon. t xt ",
nchai n=3, ncore=3)

out put 7_ANXS = bandi t 4ar m | apse_decay(" Bandi t Dat af or RSaf eANXAnon. t xt ",
nchai n=3, ncore=3)

out put 7_HCT = bandi t 4arm | apse_decay( " Bandi t Dat af or RThr eat HCAnon. t xt ",
nchai n=3, ncore=3)

out put 7_HCS = bandi t 4arm | apse_decay("Bandi t Dat af or RSaf eHCAnon. t xt ",
nchai n=3, ncore=3)

Model Comparison

This code will generate amodel comparison table (N.b. exact values will likely differ due to
nature of fitting).

fits = printFit(outputl ANXT, outputl ANXS,

out put 1_HCT, out put 1_HCS, out put 2_ANXT, out put 2_ANXS,

out put 2_HCT, out put 2_HCS, out put 3_ANXT, out put 3_ANXS, out put 3_HCT, out put 3_HCS,
out put 4_ANXT, out put 4_ANXS,

out put 4_HCT, out put 4_HCS, out put 5_ANXT, out put 5_ANXS,

out put 5_HCT, out put 5_HCS, out put 6_ANXT, out put 6_ANXS,

out put 6_HCT, out put 6_HCS, out put 7_ANXT, out put 7_ANXS, out put 7_HCT, out put 7_HCS)
bandi t 4ar m 4parLOO C <- sun(fits[1:4,2])

bandi t 4arm | apseLOO C <- sunm(fits[5:8,2])

i gt _pvl _decayLOO C <- sum(fits[9:12,2])

igt _pvl _deltalOd C <- sum(fits[13:16,2])

bandi t 4ar m 2par _| apseLOO C <- sum(fits[17:20, 2])

bandi t 4ar m si ngl eA | apseLOO C <- sun(fits[21:24,2])

bandi t 4ar m | apse_decayLOO C <- sum(fits[25:28,2])

LOA Ct abl e<-

mat ri x( c(bandit4arm 4parLOO C, bandit4arm | apseLOO C, i gt _pvl _decayLOO C,i gt _
pvl _del taLOO C, bandi t 4arm 2par _| apseLOQ C, bandi t 4ar m si ngl eA | apseLOd C, ban
di t4darm | apse_decayLOd C), ncol =1, byr ow=TRUE)

rownanes(LOO Ct abl e) <-

c("bandi t4arm 4par", "bandi t4arm | apse","igt_pvl _decay","igt_pvl _delta", "ban
di t 4arm 2par _| apseL O C', "bandi t 4arm si ngl eA | apseLOO C', "bandi t 4arm | apse_
decayLOd C")

col names(LOO Ctabl e) <-c("LOA C")

LOO Ctabl e <- as.tabl e(LOO Ctabl e)

kabl e(LOO Ctable) # %%

| nfer ence on bandit4arm_lapse modé

The below will extract and compare parameters for one of the reported models (tweak if you
want to do the same for other models)

#reward Sensitivity

di ff Di st Rdi agT = out put 2_ANXT$par Val s$mu_R-
out put 2_HCT$par Val s$mu_R

di f f Di st Rdi agS = out put 2_ANXS$par Val s$nmu_R -
out put 2_HCS$par Val s$mu_R



di f f Di st RcondA = out put 2_ANXT$par Val s$nmu_R -
out put 2_ANXS$par Val s$mu_R

di ff Di st RecondH = out put 2_HCT$par Val s$mu_R -
out put 2_HCS$par Val s$mu_R

# Rl ot 95% Hi ghest Density Interval (HDI)

Rdi agT = HDI of MCMC( di f f Di st Rdi agT)
Rdi agS = HDI of MCMC( di f f Di st Rdi agS)
RcondA = HDI of MCMC( di f f Di st RcondA)
RcondH = HDI of MCMC( di f f Di st RcondH)

#puni shrent Sensitivity

di f f Di st Pdi agT = out put 2_ANXT$par Val s$nmu_P -
out put 2_HCT$par Val s$mu_P

di ff Di st Pdi agS = out put 2_ANXS$par Val s$nmu_P -
out put 2_HCS$par Val s$nmu_P

di f f Di st P)condA = out put 2_ANXT$par Val s$nmu_P -
out put 2_ANXS$par Val s$nu_P

di ff Di st PcondH = out put 2_HCT$par Val s$nmu_P -
out put 2_HCS$par Val s$mu_P

Pdi agT = HDI of MCMC( di f f Di st Pdi agT)
Pdi agS = HDI of MCMC( di f f Di st Pdi agS)
PcondA = HDI of MCMC( di f f Di st PcondA)
PcondH = HDI of MCMC( di f f Di st PcondH)
#reward LR

di f f Di st RAdi agT = out put 2_ANXT$par Val s$nmu_Ar ew -
out put 2_HCT$par Val s$mu_Ar ew

di ff Di st RAdi agS = out put 2_ANXS$par Val s$nu_Ar ew -
out put 2_HCS$par Val s$nmu_Ar ew

di f f Di st RAcondA = out put 2_ANXT$par Val s$nmu_Ar ew -
out put 2_ANXS$par Val s$mu_Ar ew

di f f Di st RAcondH = out put 2_HCT$par Val s$mu_Arew -
out put 2_HCS$par Val s$nu_Ar ew

# Rl ot 95% Hi ghest Density Interval (HDI)

RAdi agT = HDI of MCMC( di f f Di st RAdi agT)
RAdi agS = HDI of MCMC( di f f Di st RAdi agS)
RAcondA = HDI of MCMC( di f f Di st RAcondA)
RAcondH = HDI of MCMC( di f f Di st RAcondH)

#puni shrent LR

di f f Di st PAdi agT = out put 2_ANXT$par Val s$nmu_Apun -
out put 2_HCT$par Val s$mu_Apun

di ff Di st PAdi agS = out put 2_ANXS$par Val s$nmu_Apun -
out put 2_HCS$par Val s$mu_Apun

di f f Di st PAcondA = out put 2_ANXT$par Val s$nmu_Apun -
out put 2_ANXS$par Val s$rmu_Apun

di f f Di st PAcondH = out put 2_HCT$par Val s$mu_Apun -
out put 2_HCS$par Val s$mu_Apun

PAdi agT = HDI of MCMC( di f f Di st PAdi agT)
PAdi agS = HDI of MCMC( di f f Di st PAdi agS)
PAcondA = HDI of MCMC( di f f Di st PAcondA)
PAcondH = HDI of MCMC( di f f Di st PAcondH)
#lLapse

di f f Di st Lapsedi agT = out put 2_ANXT$par Val s$mu_xi -
out put 2_HCT$par Val s$mu_xi

di f f Di st Lapsedi agS = out put 2_ANXS$par Val s$mu_xi -
out put 2_HCS$par Val s$mu_xi

di f f Di st LapsecondA = out put 2_ANXT$par Val s$mu_xi -
out put 2_ANXS$par Val s$mu_xi

di f f Di st LapsecondH = out put 2_HCT$par Val s$mu_xi -



out put 2_HCS$par Val s$mu_xi

Lapsedi agT = HDI of MCMC(di f f Di st Lapsedi agT)
Lapsedi agS = HDI of MCMC( di f f Di st Lapsedi agS)
LapsecondA = HDI of MCMC( di f f Di st LapsecondA)
LapsecondH = HDI of MCMC( di f f Di st LapsecondH)

HDI t abl e<-matri x(¢c( Rdi agT, Rdi agS, RcondA, RcondH

Pdi agT, Pdi agS, PcondA, PcondH, RAdi agT, RAdi agS, RAcondA, RAcondH,

PAdi agT, PAdi agS, PAcondA, PAcondH

Lapsedi agT, Lapsedi agS, LapsecondA, LapsecondH), ncol =8, byr ow=TRUE)
rownanes(HDI t abl e) <-c("Reward Sensitivity","Punishment Sensitivity","Reward
Learni ng Rate", "Puni shmrent Learni ng Rate", "Lapse")

col names(HDI t abl €) <-c(" Anx-HC Thr LB", "Anx-HC Thr UB", "Anx-HC Saf LB",
"Anx-HC Saf UB", "Thr-Saf Anx LB", "Thr-Saf Anx UB","Thr-Saf HC LB", "Thr-
Saf HC UB")

HDI t abl e <- as.tabl e(HDItable)

kabl e( HDI t abl e)

PTANX
PSANX
PTHC
PSHC

out put 2_ANXT$par Val s$mu_Apun
out put 2_ANXS$par Val s$rmu_Apun
out put 2_HCT$par Val s$mu_Apun
out put 2_HCS$par Val s$mu_Apun

XTANX = out put 2_ANXT$par Val s$mu_xi
XSANX = out put 2_ANXS$par Val s$rmu_xi
XTHC = out put 2_HCT$par Val s$nmu_xi
XSHC = out put 2_HCS$par Val s$nmu_xi

par (nfrow=c(1, 2))
plot(1, 2, xlim= c(0, 8),ylim= range(c(PTANX, PSANX, PTHC, PSHC)), type =

'n", xlab ="'"', ylab = 'Puni shnent Learning Rate', xaxt = 'n")

vi opl ot (PSANX, at = 1, add = T, col = 'pal egreen2')

vi opl ot (PTANX, at = 3, add = T, col = 'pal egreend')

vi opl ot (PSHC, at =5, add = T, col = 'paleturquoise2')

vioplot (PTHC, at = 7, add = T, col = 'pal eturquoised4')

| egend("topright", inset=.02, |egend=c('ANX Safe', 'ANX Threat',6'HC Safe',
"HC Threat'), fill = c("pal egreen2", "pal egreend4", "pal eturquoi se2"

"pal et urquoi se4"), cex=0.8)

plot(2, 2, xlim= c(0, 8),ylim= range(c(XTANX, XSANX, XTHC, XSHC)), type =

'n", xlab ="', ylab = 'Lapse', xaxt = 'n")

vi opl ot (XSANX, at = 1, add = T, col = 'pal egreen2')

vi opl ot (XTANX, at = 3, add = T, col = 'pal egreend')

vi opl ot (XSHC, at =5, add = T, col = 'paleturquoise2')

vioplot (XTHC, at = 7, add = T, col = 'pal eturquoised4')

| egend("topright", inset=.02, |egend=c(' ANX Safe', 'ANX Threat',6'HC Safe',
"HC Threat'), fill = c("pal egreen2", "pal egreend", "pal eturquoi se2"

"pal et urquoi se4"), cex=0.8)
####t he fol l owi ng section conmpares the different priors on the w nning
nodel . The text files can be nmade by conbining the provided anon dat a.

out put 2_ANX = bandi t 4arm | apse( " Bandi t Dat af or RANX. t xt", nchai n=3, ncore=3)
out put2_HC = bandi t4arm | apse("Bandi t Dat af or RHC. t xt", nchai n=3, ncore=3)

out put2_S = bandi t4arm | apse("Bandi t Dat af or RSaf e. t xt", nchai n=3, ncore=3)
out put2_T = bandi t4arm | apse("Bandi t Dat af or RThreat . txt", nchai n=3, ncore=3)
output2_All = bandit4arm| apse("BanditDataforRAll.txt", nchai n=3, ncore=3)

fits = printFit(output2 ANX, output2 HC, output2_ S, output2 T, output2 All)



bandi t 4arm | apseDi agPri or LOO C <- sun{fits[1:2,
bandi t 4ar m | apseCondPri or LOO C <- sun{fits[3:4,
bandi t 4arm | apseSi ngl ePri or LOO C <- fits[5, 2]

2])
2])

LOA Ct abl e<-

mat ri x(c(bandit4arm | apsebDi agPri or LOO C, bandi t 4arm | apseCondPri or LOO C, band
i td4arm | apseSi ngl ePrior LOO C), ncol =1, byr ow=TRUE)

rownanes(LOO Ct abl e) <-c("Di agnosis_Prior","Condition_Prior","Single Prior")
col names(LOA Ct abl e) <-c("LOA C")

LOO Ctabl e <- as.tabl e(LOO Ctabl e)

kabl e(LOO Ct abl e)
wite.csv(LOO Ctable, file = "PriorConp.csv")

#reward Sensitivity

di f f Di st Rdi ag = out put 2_ANX$par Val s$mu_R-
out put 2_HC$par Val s$mu_R

# Rl ot 95% Hi ghest Density Interval (HDI)

Rdi ag = HDI of MCMC( di f f Di st Rdi ag)

#puni shrent Sensitivity

di ff Di st Pdi ag = out put 2_ANX$par Val s$nmu_P -
out put 2_HC$par Val s$nmu_P

Pdi ag = HDI of MCMC( di f f Di st Pdi ag)

#reward LR

di f f Di st RAdi ag = out put 2_ANX$par Val s$nmu_Arew -
out put 2_HC$par Val s$nmu_Ar ew

# Rl ot 95% Hi ghest Density Interval (HDI)

RAdi ag = HDI of MCMC( di f f Di st RAdi ag)

#puni shrent LR

di ff Di st PAdi ag = out put 2_ANX$par Val s$nmu_Apun -
out put 2_HC$par Val s$mu_Apun

PAdi ag = HDI of MCMC( di f f Di st PAdi ag)

#Lapse

di ff Di st Lapsedi ag = out put 2_ANX$par Val s$nmu_xi -
out put 2_HC$par Val s$mu_xi

Lapsedi ag = HDI of MCMC( di f f Di st Lapsedi ag)

HDI t abl e<-matri x(c(Rdi ag, Pdi ag, RAdiag, PAdiag,

Lapsedi ag), ncol =2, byr own=TRUE)

rownanes(HDI t abl e) <-c("Reward Sensitivity","Punishnment Sensitivity","Reward
Learni ng Rate", "Puni shmrent Learni ng Rate", "Lapse")

col names(HDI t abl €) <-c(" Anx-HC LB", "Anx-HC UB")

HDI t abl e <- as.tabl e(HDItable)

kabl e( HDI t abl e)

wite.csv(HD table, file = "ParansDi agPrior.csv"

rawApunANX = out put 2_ANX$al | | ndPar s$Apun
rawApunHC = out put 2_HCs$al | | ndPar s$Apun

r awAr ewANX = out put 2_ANX$al | | ndPar s$Ar ew
rawAr ewHC = out put 2_HC$al | | ndPar s$Ar ew
rawxXi ANX = out put 2_ANX$al | | ndPar s$xi
rawxi HC = out put 2_HC$al | | ndPar s$xi
rawPANX = out put 2_ANX$al | | ndPar s$P
rawPHC = out put 2_HC$al I | ndPar s$P

r awRANX = out put 2_ANX$al | | ndPar s$R
rawRHC = out put 2_HCs$al | | ndPar s$R



Al l data <- data.franme(group=c(rep("HC', tines=length(rawPHC)),
rep("ANX", tines=length(rawPANX))),

Subl D=c(out put 2_HC$al | | ndPar s$subj | D,

out put 2_ANX$al | | ndPar s$subj | D),
Rew LR=c(rawAr ewHC, rawAr ewANX) ,
Puni sh_LR=c(rawApunHC, rawApunANX),
Rew_Sens=c(rawRHC, rawRANX),
Puni sh_Sens=c(rawPHC, rawPANX),
Noi se=c(rawXi HC, rawXi ANX))



