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1

Introduction

This report presents the findings presented in the article “Bureaucratic
Quality and the Gap between Policy Accumulation and Implementa-
tion Capacities” published at the American Political Science Review.






2
Explain Portfolio size over implementation capacity:

Reference model

m-312
load(”data-implementation_deficit.RData”)

###### Get the specific values to process

d.id <- d.id %>%
# Outcome variable
#filter(Case %in% ”Regular : Only sample countries : Bounded : Plain ratio”) %>%
filter(Case %in% ”Regular : Only sample countries : Not bounded : Original ratio”) %>%
# Sample countries
filter(!Country %in% c(”Mexico”, ”Turkey”)) %>%
droplevels()

The chosen implementation is “Regular : Only sample countries :
Not bounded : Original ratio”.

load(”vpi_wgi.RData”)
vpi.implementation <- ”No model, simple addition”
vpi <- vpi %>%
#
filter(!Country %in% c(”Mexico”, ”Turkey”)) %>%
droplevels() %>%

mutate(Dimension = as.character(Dimension)) %>%

#mutate(Dimension = ifelse(Dimension == ”Implementation burden”, ”Implementation costs”, Dimension)) %>%
mutate(Dimension = ifelse(Dimension == ”Implementation costs”, ”Top-down (VPI)”, Dimension)) %>%

#mutate (Dimension = ifelse(Dimension == ”Policy design”, ”Policy feedback”, Dimension))

mutate(Dimension = ifelse(Dimension == ”Policy feedback”, ”Bottom-up (VPI)”, Dimension))

vpi.original <- vpi

vpi <- vpi %>%
group_by(Sector, Country, Dimension) %>%
arrange(Sector, Country, Dimension, Year) %>%
mutate(VPI = ifelse(Year >= 1978, zoo::rollmean(VPI, k = 3, fill = NA, align = ”right”), VPI)) %>%
ungroup ()

# Add fake countries

# Countries for which VPI varies
vpi <- vpi %>%
spread(Dimension, VPI) %>%
bind_rows (tibble(Country = paste0(”Z-”, sprintf(”%02d”, 1:19)),
‘Top-down (VPI)® = seq(0, 6, by = 1/3),
‘Bottom-up (VPI)® = 0) %>%
expand_grid(Year = unique(vpi$Year),
Sector = unique(vpis$Sector))) %>%
bind_rows(tibble(Country = paste0(”Z-”, sprintf(”%02d”, 19 + (1:19))),
‘Top-down (VPI)® = 0,
‘Bottom-up (VPI)® = seq(0, 6, by = 1/3)) %>%
expand_grid(Year = unique(vpi$Year),
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Sector = unique(vpis$Sector))) %>%
gather (Dimension, VPI, -c(Sector, Country, Year))

# Countries for whom vpi is average (0 gets added later), and polcon varies.
vpi <- vpi %>%
bind_rows(tibble(Country = paste0(”Z-”, sprintf(”%02d”, 19 + (20:29))),
VPI = NA) %>%
expand_grid(Year = unique(vpi$Year),
Sector = unique(vpis$Sector),
Dimension = unique(vpisSDimension)))

# GDPpc

# GDp growth

# Trade openess

load(”data-enlarged-wdi.RData”) # loads wdi and wdi.average

# Government effectiveness
load(”data-enlarged-government_effectiveness.RData”) # loads ge and ge.average

# Political Constraints
load(”data-enlarged-political_constraints.RData”) # loads pc and pc.average
# Add fake countries for Political constrants
pc <- pc %>%
bind_rows(tibble(Country = paste®(”Z-”, sprintf(”%02d”, 19 + (20:29))),

"Political constraints® = seq(min(pc$ Political constraints’, na.rm
max (pcs$ Political constraints', na.rm
length.out = 10)) %>%

expand_grid(Year = min(pc$Year) :max(pcsYear)))

TRUE)
TRUE)

# Veto players
load(”data-enlarged-veto_players.RData”) # loads vp and vp.average

# Socialist / Green
load(”data-enlarged-green_socialist.RData”) # loads green.socialist

# Leader / Liberal
load(”data-enlarged-leader_liberal.RData”) # loads leader.liberal

# Electoral competition
load(”data-enlarged-electoral_competitiveness.RData”) # loads ec

# Debt
load(”data-enlarged-debt.RData”) # loads debt

# EU
load(”data-enlarged-eu.RData”) # loads eum.yearly

# VDem CSO participation
load(”data-enlarged-vdem.RData”) # loads vdem

# Regional authority index
load(”data-enlarged-rai.RData”) # loads rai

# Trade data
load(”trade/trade.RData”)

# Border contiguity
load(”borders/geography.RData”)

m.borders <- M.borders[dimnames(M.borders)[[1]] %in% unique(d.id$Country),
dimnames (M.borders) [[2]] %in% unique(d.idsCountry)]

# Corporatism
load(”corporatism_jahn.RData”) # loads corporatism

stdl <- function(x) (x - mean(x, na.rm = TRUE)) / (1 * sd(x, na.rm = TRUE))
std <- function(x) (x - mean(x, na.rm = TRUE)) / (2 * sd(x, na.rm = TRUE))

universe <- d.id %>%
select(Country, Sector, Year, 'Implementation deficit’', PS, IC) %>%
unique()
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# Add fake countries
universe <- universe %>%
bind_rows (expand_grid(Sector = unique(universeSSector),
Country = paste@(”Z-”, sprintf(”%02d”, 1:(19+29))),
Year = min(universeS$Year) :max(universeSYear))) #%>%

# mutate(Measure = ”Size”,
# Measure.label = ”Portfolio size”,
# Version = ”Accupol”))

full.universe <- expand.grid(Country = unique(universe$Country),
Sector = unique(universesSector),
Year = unique(universe$Year))

# Contiguity, Border interdependence as tidy data
interdependency.contiguity <- universe %>%
filter(!str_detect(Country, ”AZ-")) %>%
select(Sector, Destination = Country, Year, “Implementation deficit’, PS) %>%
left_join(geography %>%
select(Origin, Destination, p.contiguous),

by = c(”Destination” = ”Destination”)) %>%
mutate(wID = ‘Implementation deficit® * p.contiguous) %>%
mutate(wPS = PS * p.contiguous) %>%
filter(Origin != Destination) %>%

rename (Country = Origin) %>%
group_by(Sector, Country, Year) %>%
summarize (' Contiguity dependency (BCG)' = sum(wID, na.rm = TRUE),
‘Contiguity dependency (PS)" = sum(wPS, na.rm = TRUE)) %>%
ungroup() %>%
filter(Country %in% unique(universeSCountry)[!str_detect(unique(universesCountry), ”AZ-7)]) %>%
filter(Year >= 1976 & Year <= 2019) %>%
group_by (Sector) %>%
# mutate( Contiguity dependency (BCG) = std(contiguity.dependency.id)) %>%
# mutate( Contiguity dependency (PS)’ = std(contiguity.dependency.ps)) %>%
ungroup() %>%
bind_rows (expand_grid(Sector = unique(universeSSector),
Country =
unique (universeSCountry) [str_detect(unique(universes$Country), ”AZ-7)],
Year = 1976:2018,
‘Contiguity dependency (BCG) ' = NA,
‘Contiguity dependency (PS)' = NA))

# Trade interdependence as tidy data
interdependency.trade <- universe %>%
filter(!str_detect(Country, ”AZ-")) %>%
select(Sector, Destination = Country, Year, ‘Implementation deficit®, PS) %>%
left_join(trade.p %>%
ungroup () %>%
select(Origin, Destination, Year, p.Exports),
by = c(”Destination” = ”Destination”, ”Year” = ”Year”)) %>%
mutate(wID = “Implementation deficit® * p.Exports) %>%
mutate(wPS = PS % p.Exports) %>%
mutate(Origin = as.character(Origin),
Destination = as.character(Destination)) %>%
filter(Origin != Destination) %>%
rename(Country = Origin) %>%
group_by(Sector, Country, Year) %>%
summarize( Trade dependency (BCG)"® = sum(wID, na.rm = TRUE),
‘Trade dependency (PS)" = sum(wPS, na.rm = TRUE)) %>%
ungroup() %>%
filter(Country %in% unique(universeSCountry)[!str_detect(unique(universesCountry), ”AZ-7)]) %>%
filter(Year >= 1976 & Year <= 2018) %>%
group_by (Sector) %>%
# mutate(trade.dependency.id = std(trade.dependency.id)) %>%
# mutate(trade.dependency.ps = std(trade.dependency.ps)) %>%
ungroup() %>%
bind_rows (expand_grid(Sector = unique(universeSSector),
Country =
unique(universe$Country) [str_detect(unique(universeSCountry), ”AZ-7)],
Year = 1976:2018,
‘Trade dependency (BCG) ™ = NA,
‘Trade dependency (PS)" = NA))
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#interdependency.trade <- +dinterdependency.trade %>%
# reshape2::acast(Sector ~ Country ~ Year, value.var = ”trade.dependency”)
#if ( length(which(!dimnames(interdependency.trade)[[2]] == country.label)) > 0) stop(”’Ep! There is a mistake

#d <- d.id %>%
d <- universe %>%

ungroup () %>%
left_join(wdi) %>%
left_join(vpi %>%

group_by(Sector, Country, Year) %>%

summarize(VPI = mean(VPI))) %>%
left_join(spread(vpi, Dimension, VPI)) %>%
left_join(ge) %>%
left_join(pc) %>%
left_join(vp) %>%
left_join(green.socialist) %>%
left_join(leader.liberal) %>%#
left_join(ec.full.year.average) %>%
left_join(debt) %>%
left_join(eum.yearly) %>%
left_join(vdem) %>%
left_join(rai) %>%
left_join(interdependency.contiguity) %>%
left_join(interdependency.trade) %>%
left_join(corporatism)

Y.df <= d %%
select(Country, Sector, Year, ‘Implementation deficit’)
Y <= Y.df %>%
reshape2::acast(Sector ~ Country ~ Year, value.var = ”Implementation deficit”)

sector.label <- dimnames(Y)[[1]]

nS <- length(sector.label)

country.label <- dimnames(Y)[[2]]

nC <- length(country.label)

nC.real <- 21

nC.fake <- nC - nC.real

id.real.countries <- 1:nC.real
id.fake.countries <- (nC.real + 1):nC
year.label <- dimnames(Y)[[3]]
year.label.numeric <- as.integer(year.label)
nY <- length(year.label)

id.year.2000 <- which(year.label.numeric == 2000)

decade.text <- paste0d(str_sub(year.label, 1, 3), ”0s”)
id.decade <- as.numeric(as.factor(decade.text))
decade.label <- levels(as.factor(decade.text))
nDecades <- length(decade.label)

# Prepare the matrix with control values
# Select variables
# Standardize their values
X <= d %>%
select(Country, Year,
GDPpc,
‘Debt’,

‘Political constraints’,
Corporatism,
"Electoral competition®
unique() %>%
mutate( Debt (log)' = log(Debt)) %>%
select(-Debt) %>%
gather(Variable, value, -c(Country, Year)) %>%
group_by(Variable) %>%
mutate(value = std(value)) %>%
mutate(value = ifelse(str_detect(Country, ”~Z-") & is.na(value), 0, value)) %>%
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mutate(value = ifelse(is.nan(value), NA, value)) %>%
spread(Variable, value) %>%

# Add binary variables

left_join(unique(select(d, Country, Year, EU))) %>%
mutate(EU = ifelse(is.na(EU), 0, EU)) %>%

#
gather (Variable, value, -c(Country, Year)) %>%
reshape2::acast(Country ~ Year ~ Variable, value.var = ”value”)

variable.label <- dimnames(X)[[3]]
nV <- length(variable.label)

XS <- d %>%

select(Country, Sector, Year,

‘Contiguity dependency (BCG) ",

‘Trade dependency (BCG)",

CVPI') %%
unique() %>%
gather(Variable, value, -c(Country, Sector, Year)) %>%
group_by(Variable, Sector) %>%
mutate(value = std(value)) %>%
mutate(value = ifelse(str_detect(Country, ”AZ-”) & is.na(value), 0, value)) %>%
ungroup() %>%
mutate(value = ifelse(is.nan(value), NA, value)) %>%
reshape2::acast(Sector ~ Country ~ Year ~ Variable, value.var = ”value”)

variable.sector.label <- dimnames(XS)[[4]]
nVS <- length(variable.sector.label)

b0 <- rep(0, (nV + nVS))
BO <- diag((nV + nVS))
diag(BO) <- 2.5"-2

D

)

<= Tlist(

Y = unname(Y),

nC = nC, nS = nS, nY = nY,

id.decade = 1id.decade, nDecades = nDecades,
X = unname(X),

nV = nV,
XS = unname(XS),
nVS = nVsS,

bo = b®, BO = BO

inits <- function() {

}

m

list(

.RNG.name = ”base::Super-Duper”, .RNG.seed = runif(l, 1, 1le6),

theta = array(rnorm(nS * (nV + nVS), 0, 0.5), dim = c(nS, (nV + nVS)))
)
<= 'model {

for (s in 1:nS) {
for (c in 1:nC) {
for (y in 2:nY) {
Y[s,c,y] ~ dnorm(mu[s,c,y], tauls,c,y])
mul[s,c,y] <- alpha[s,id.decade[y]] +
inprod(X[c,y-1,], theta[s,1:nV]) +
inprod(XS[s,c,y-1,], theta[s,(nV + 1):(nV + nVS)]) +
rho[s] = (Y[s,c,y-1] - muls,c,y-1])
resid[s,c,y] <= Y[s,c,y] - mu[s,c,y]
taul[s,c,y] <- 1 / sigma.sq[s,c,y]
sigma.sq[s,c,y] <- exp(lambda[l,s] +
lambda[2,s] * X[c,y,5]) # polcon
}

Y[s,c,1] ~ dnorm(mu[s,c,1], tau[s,c,1])
mul[s,c,1] <- alpha[s,id.decade[1]] +
inprod(X[c,1,], theta[s,1:nV]) +
inprod(XS[s,c,1,], theta[s,(nV + 1):(nV + nVS)])
tau[s,c,1] <- 1 / sigma.sql[s,c,1]
sigma.sq[s,c,1] <- exp(lambda[l,s] +
lambda[2,s] * X[c,1,5]) # polcon
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b
#

rho[s] ~ dunif(-1, 1)
theta[s,1:(nV + nVS)] ~ dmnorm(b@®, Omega[s,1:(nV + nVS),1:(nV + nVS)])
Omega[s,1:(nV + nVS),1:(nV + nVS)] ~ dwish(BO, (nV + nVS + 1))
Sigma[s,1:(nV + nVS),1:(nV + nVS)] <- dinverse(Omega[s,1l:(nV + nVS),1:(nV + nVS)])
for (d in l:nDecades) {

alpha[s,d] ~ dnorm(0, 17-2)

}
for (1 in 1:2) {

lambda[l,s] ~ dnorm(0, 257-2)
}

3
#
# Missing data
#
.F

or (v in 1:(nV)) {
for (c in 1:nC) {
X[c,1,v] ~ dunif(-1, 1)
for (y in 2:nY) {
X[c,y,v] ~ dnorm(X[c,y-1,v], 0.02"-2)

}
}
for (v in 1:(nVvS)) {
for (c in 1:nC) {
for (s in 1:nS) {
XS[s,c,1,v] ~ dunif(-1, 1)
for (y in 2:nY) {
XS[s,c,y,v] ~ dnorm(XS[s,c,y-1,v], 0.02"-2)
}
}
}
}
} 1
write(m, file = paste(”models/model-”, M, ”.bug”, sep = ””))

par <- NULL

par <- c(par, ”theta”)
par <- c(par, ”alpha”)
par <- c(par, ”Sigma”)
par <- c(par, ”rho”)
par <- c(par, ”lambda”)

par.fake <- expand_grid(Sector = 1:nS,
Country = id.fake.countries,
Year = 1) %>%
mutate(parameter = paste®(”mu[”, Sector, ”,”, Country, ”,”, Year, ”17)) %>%
select(parameter) %>%
unlist(., use.names = FALSE)
par <- c(par, par.fake)

par.resid <- expand_grid(Sector = 1:nS,
Country = id.real.countries,
Year = 1:nY) %>%
mutate(parameter = paste0(”resid[”, Sector, ”,”, Country, ”,”, Year, ”]7)) %>%
select(parameter) %>%
unlist(., use.names = FALSE)
par <- c(par, par.resid)

chains <- 3
adapt <- 2e2
burnin <- 2e3
run <- 2e3
thin <- 1

chains <- 3
adapt <- 2e2
burnin <- le4
run <- 2e3
thin <- 1

method <- ”parallel”
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Data passed:

str(D)

## List of 12

#t SY

## $ nC

## $ nS

## $ nY

## $ id.decade:
## $ nDecades
## S X

## S nVv

## $ XS

## $ nvVs

## $ bo

## $ BO

num
int
int
int
num
int
num
int
num
int
num

num

Model in JAGS:

[1:

69

43

[1:

[1:

[1:

[1:
[1:
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2, 1:69, 1:43] -1.513 -1.404 -0.415 0.605 -0.862

431 1111222222

69, 1:43, 1:6] -0.201 0.928 0.321 -0.719 0.152

2, 1:69, 1:43, 1:3] 0.00419 0.02397 -0.07403 0.63222 -0.60633

9] OO0 00000006
9, 1:9] 0.16 © 0 0 6 06 060 006 ...

cat(str_remove_all(m, ”#.+\n”))

## model {

## for (s in 1:nS) {

## for (c in 1:nC) {

## for (y in 2:nY) {

## Y[s,c,y] ~ dnorm(mu[s,c,y], tau[s,c,y])

## mu[s,c,y] <- alphal[s,id.decadel[y]] +

## inprod(X[c,y-1,], theta[s,1:nV]) +

## inprod(XS[s,c,y-1,], theta[s,(nV + 1):(nV + nVS)]) +
## rho[s] * (Y[s,c,y-1] - mu[s,c,y-1])

## resid[s,c,y] <- Y[s,c,y] - mu[s,c,y]

## tau[s,c,y] <- 1 / sigma.sq[s,c,y]

## sigma.sq[s,c,y] <- exp(lambda[l,s] +

## lambda[2,s] * X[c,y,5]) }

## Y[s,c,1] ~ dnorm(mu[s,c,1], tau[s,c,1])

## mul[s,c,1] <- alpha[s,id.decade[1]] +

## inprod(X[c,1,], theta[s,1:nV]) +

## inprod(XS[s,c,1,], theta[s,(nV + 1):(nV + nVS)])

## tau[s,c,1] <- 1 / sigma.sq[s,c,1]

## sigma.sq[s,c,1] <- exp(lambda[l,s] +

#H# lambda[2,s] * X[c,1,5])

## }

## #

## rho[s] ~ dunif(-1, 1)

## theta[s,1: (nV + nVS)] ~ dmnorm(b@, Omega[s,1:(nV + nVS),1:(nV + nVS)])
## Omega[s,1:(nV + nVS),1:(nV + nVS)] ~ dwish(BO, (nV + nVS + 1))

## Sigma[s,1:(nV + nVS),1:(nV + nVS)] <- dinverse(Omega[s,1l:(nV + nVS),1l:(nV + nVS)])
## for (d in l:nDecades) {

## alpha[s,d] ~ dnorm(0, 17-2)

## }

## for (1 in 1:2) {
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## lambda[l,s] ~ dnorm(0, 257-2)
## }

##

## #

## #

#it for (v in 1:(nV)) {

## for (c in 1:nC) {

#it X[c,1,v] ~ dunif(-1, 1)

## for (y in 2:nY) {

## X[c,y,v] ~ dnorm(X[c,y-1,v], 0.022-2)
## }

## }

## }

#it for (v in 1:(nVS)) {

## for (c in 1:nC) {

## for (s in 1:nS) {

## XS[s,c,1,v] ~ dunif(-1, 1)
## for (y in 2:nY) {

#it XS[s,c,y,v] ~ dnorm(XS[s,c,y-1,v], 0.02"-2)
## }

## }

## }

## }

## }

t0 <- proc.time()
set.seed(14719)
rj <- run.jags(model = paste(”models/model-”, M, ”.bug”, sep = ”7),
data = dump.format(D, checkvalid = FALSE),
inits = 1dnits,
modules = ”glm”,
n.chains = chains,
adapt = adapt,
burnin = burnin, sample = run,
thin = thin,
monitor = par, method = method, summarise = FALSE)
s <- as.mcmc. list(rj)
proc.time() - toO
save(s, file = paste(”samples-”, M, ”.RData”, sep = 77”))

load(file = paste(”samples-”, M, ”.RData”, sep = ””))

ggmemc (ggs (s, family = ”thetal|rho|pi|lambda|alpha”, sort = FALSE),
file = paste@(”ggmcmc-all-", M, ”.pdf”),
plot = c(”traceplot”, ”crosscorrelation”,
”running”, ”caterpillar”))

#

# Figure A7 - Social-
[

# 2

L.rho <- plab(”rho”, list(Sector = sector.label)) E

S.rho <- ggs(s, family = ”rho”, par_labels = L.rho) &

Environmental -

ggs_caterpillar(S.rho)

————

0775 0.800 0.825 0850 0.875

Figure A6
Figure 2.1:
.lambda <- plab(”lambda”, list(Variable = c(”(Intercept)”, dimnames &){311[5]
Sector = sector.label))
.lambda <- ggs(s, family = ”~lambda”, par_labels = L.lambda)

= H #

wn

HPD

Auto-regressive compo-

)
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ci.lambda <- ci(S.lambda) %>%
mutate(Model = model.label,
"VPI dimplementation’ = vpi.implementation)
save(ci.lambda, file = paste0@(”ci-lambda-312.RData”))

Environmental - @

S.lambda %>%
filter(Variable != ”(Intercept)”) %>% Social- °
ggs_caterpillar(label = ”Sector”)

Parameter

05 04 -03 -02 -01

# HPD
# Figure A8
# Figure 2.2: Heteroskedasticity con-
L.alpha <- plab(”alpha”, list(Sector = sector.label, trols (Political constraints).
Decade = decade.label))
S.alpha <- ggs(s, family = ”7alpha”, par_labels = L.alpha)
ci.alpha <- ci(S.alpha) %>%
mutate(Model = model. label,
"VPI dimplementation’ = vpi.implementation)
save(ci.alpha, file = paste@(”ci-alpha-312.RData”))
ggs_caterpillar(S.alpha, label = ”Decade”) +
coord_flip() +
facet_grid(~ Sector) +
geom_vline(xintercept = 0, lty = 3) +
ggtitle(expression(paste(”Time dynamics (”, alpha, ”)”, sep = 77)))
Time dynamics (a) Figure 2.3: Temporal dynamics.
Environmental Social

*****

HPD
o
o
-

1990s  1980s 1970s 2000s  2010s 1990s  1980s 1970s 2000s  2010s
Parameter

L.theta <- plab(”theta”, list(Sector = sector.label,
Covariate = c(variable.label,
variable.sector.label)))
S.theta <- ggs(s, family = ”~theta”, par_labels = L.theta)

ci.theta <- ci(S.theta) %>%
mutate (Model = model.label,
"VPI implementation® = vpi.implementation)
save(ci.theta, file = paste@(”ci-theta-312.RData”))

ggs_caterpillar(S.theta, label = ”Covariate”) +
facet_grid(Sector ~ .) +
geom_vline(xintercept = 0, lty = 3) +
ggtitle(expression(paste(”Covariates (”, theta, ”)”, sep = 77)))

L.theta <- plab(”theta”, list(Sector = sector.label,
Covariate = c(variable.label,
variable.sector.label)))
S.theta <- ggs(s, family = ”“theta”, par_labels = L.theta)# %>%
breaks <- levels(S.thetasCovariate)
toBold <- as.character(breaks[str_detect(breaks, ”VPI”)])

ggs_caterpillar(S.theta, label = ”Covariate”, sort = FALSE) +
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Covariates (6) Figure 2.4: Covariates.

Trade dependency (BCG) - — e ——
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Political constraints - | -——-
Electoral competition - -
VPI-  -eyu—-

-1.0 -0.5 0.0 0.5

Parameter

Jenos

facet_grid(Sector ~ .) +

geom_vline(xintercept = 0, lty = 3) +

theme (axis.text.y = element_text(face = 1difelse(breaks %in% toBold, ”bold”, ”plain”))) +
ggtitle(expression(paste(”Covariates (”, theta, ”)”, sep = 77)))

Covariates () Figure 2.5: Covariates.
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Figure 5

.theta <- plab(”theta”, list(Sector = sector.label,
Covariate = c(variable.label,
variable.sector.label)))
S.theta <- ggs(s, family = ”~theta”, par_labels = L.theta)# %>%
breaks <- levels(S.thetaSCovariate)
toBold <- as.character(breaks[str_detect(breaks, ”VPI”)])

ggs_caterpillar(S.theta, label = ”Covariate”, sort = FALSE) +
facet_grid(Sector ~ .) +
geom_vline(xintercept = 0, lty = 3) +
theme (axis.text.y = element_text(face = 1ifelse(breaks %in% toBold, ”bold”, ”plain”))) +
ggtitle(expression(paste(”Covariates (”, theta, ”)”, sep = 77)))
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Figure 2.6: Covariates. Figure 5 in the
article.
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HPD
L.Sigma <- plab(”Sigma”, list(Sector = sector.label,
Variable.l = c(variable.label,
variable.sector.label),
Variable.2 = c(variable.label,
variable.sector.label)))
S.Sigma <- ggs(s, family = ”ASdigma\\[”, par_labels = L.Sigma)
vcov.Sigma <- ci(S.Sigma) %>%
select(Sector, Variable.l, Variable.2, vcov = median) %>%
mutate(vcov = ifelse(Variable.l == Variable.2, NA, vcov)) %>%

mutate(Variable.l = factor(as.character(Variable.1l), rev(levels(Variable.1))))

ggplot(vcov.Sigma, aes(x = Variable.2, y = Variable.1l, fill

geom_raster () +

theme(axis.text.x = element_text(angle = 90, hjust = 1, vjust

facet_grid(~ Sector) +

scale_fill_continuous_diverging(palette = ”Blue-Red”, limits =

scale_fill_continuous_diverging(palette = ”Blue-Red”)
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Variable.2

d.corr <- d %>%

select(Country, Year,

vcov)) +
0.5)) +

c(-1, 1))

Figure 2.7: Variance-covariance ma-
trix.



20 XAVIER FERNANDEZ I MARfN, CHRISTOPH KNILL, CHRISTINA STEINBACHER AND YVES STEINEBACH

VPI, ‘Burden capacity gap = "Implementation deficit’,
Debt, ‘Electoral competition', EU,
GDPpc, ‘Political constraints’) %>%

unique()

corrplot::corrplot(cor(select(d.corr, -c(Country, Year)), use = ”complete.obs”),
method = ”number”, diag = FALSE, type = ”lower”,
tl.cex = 0.6)

o =3 . . .
< ) Figure 2.8: Correlation matrix.
>
>
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g
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Probabilities of interest.

### Probabilities of dinterest

tb <- S.theta %>%
filter(Covariate != ”(Intercept)”) %>%
select(Iteration, Chain, Sector, Covariate, value) %>%
group_by(Sector, Covariate) %>%

summarize( P(positive association)’ = round(length(which(value > 0)) / n() * 100, 1)) %>%
mutate( P(negative association)’ = 100 - 'P(positive association)') %>%
# sort

mutate(psum = “P(positive association) "2 + ‘P(negative association) "2) %>%
# end sort

gather (Probability, value, -Sector, -Covariate, —psum) %>%

mutate(value = ifelse(value < 50, ””, pasteO(value, ” %”))) %>%
spread(Probability, value) %>%

arrange(desc(psum)) %>%

ungroup() %>%

select(-psum)

tc <- ”Probabilities of interest: probability of finding either a positive or a negative association, conditic
if (knitr::is_latex_output()) {
kable(tb, format = ”latex”, caption = tc, longtable = TRUE, booktabs = TRUE) %>%
kable_styling(font_size = 10)
1} else {
kable(tb, format = ”html”, caption = tc, booktabs = TRUE) %>%
kable_styling(font_size = 10, position = ”center”, bootstrap_options = ”striped”, full_width = T)



BUREAUCRATIC QUALITY AND THE GAP BETWEEN POLICY ACCUMULATION AND IMPLEMENTATION
CAPACITIES — FULL REPORT 21

Table 2.1: Probabilities of interest: probability of finding either a
positive or a negative association, conditional on priors.

Sector Covariate P(negative association) P(positive association)
Environmental Debt (log) 100 %
Environmental EU 100 %
Environmental Political constraints 100 %

Environmental Trade dependency (BCG) 100 %
Environmental VPI 100 %

Social Corporatism 100 %
Social Debt (log) 100 %
Social Electoral competition 100 %

Social GDPpc 100 %
Social Trade dependency (BCG) 100 %
Social VPI 100 %

Environmental GDPpc 99.6 %

Social Political constraints 98.8 %
Social EU 98.3 %

Environmental Electoral competition 91.3 %

Environmental Corporatism 90.6 %
Social Contiguity dependency (BCG) 59.2 %

Environmental  Contiguity dependency (BCG) 56.5 %

2.1 Model evaluation
What is the model fit?

L.data <- plab(”resid”, list(Sector = sector.label,
Country = country.label,
Year = year.label))

Obs.sd <= Y %>%
as.data.frame.table() %>%
as_tibble() %>%
rename(Sector = Varl,
Country = Var2,
Year = Var3,
value = Freq) %>%
mutate(Year = as.integer(as.numeric(as.character(Year)))) %>%
group_by(Sector) %>%
summarize(obs.sd = sd(value, na.rm = TRUE))

S.rsd <- ggs(s, family = ”resid”, par_labels = L.data, sort = FALSE) %>%
filter(!str_detect(Country, ”AZ-")) %>%
group_by(Iteration, Chain, Sector) %>%
summarize(rsd = sd(value))

ggplot(S.rsd, aes(x = rsd)) +
geom_histogram(binwidth = 0.0001) +
geom_vline(data = Obs.sd, aes(xintercept = obs.sd)) +
facet_grid(Sector ~ ., scales = ”free”) +
expand_limits(x = 0)

S.rsd %>%
ungroup () %>%
left_join(Obs.sd) %>%
group_by(Sector) %>%
summarize(Pseudo.R2 = mean((obs.sd - rsd) / obs.sd)) %>%
kable()
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count

150-

100-
line).
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]eluswiuolInug
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100-

1eros

50-

0.0 0.3 0.6 0.9
rsd

Sector Pseudo.R2
Environmental 0.5864
Social 0.5549

r2s <- S.rsd %>%

ungroup() %>%

left_join(Obs.sd) %>%

mutate(Covariate = factor(”*x Goodness of fit (R2)”)) %>%
group_by(Sector, Covariate) %>%

mutate(value = (obs.sd - rsd) / obs.sd) %>% # pseudo R2
summarize(Coefficient = median(value),

SD = sd(value),

CIlow = quantile(value, 0.025),

CIhigh = quantile(value, 0.975)) %>%
mutate('95% CI' = paste@(”[”, signif(CIlow, 2), ” : ”, signif(CIhigh, 2), ”1”)) %%
mutate(SD = paste0d(”(”, signif(SD, 3), ”)”)) %>%
select(Sector, Covariate, Coefficient, SD, "95% CI')

rm(S.rsd)

tb <- S.theta %>%

select(Iteration, Chain, Sector, Covariate, value) %>%
group_by(Sector, Covariate) %>%
summarize(Coefficient = median(value),

SD = sd(value),

CIlow = quantile(value, 0.025),

CIhigh = quantile(value, 0.975)) %>%
mutate('95% CI' = paste@(”[”, signif(CIlow, 2), ” : ”, signif(CIhigh, 2), ”1”)) %%
mutate(SD = paste@(”(”, round(SD, 3), ”)”)) %>%
mutate(id = 1) %>%
bind_rows(r2s %>% mutate(id = 2)) %>%
group_by(Sector) %>%
arrange(Sector, id, desc(abs(Coefficient))) %>%
mutate(Coefficient = round(Coefficient, 2)) %>%
select(Sector, Covariate, Coefficient, SD, "95% CI')

rws.env <- which(tb$Sector == ”Environmental”)
rws.soc <- which(tb$Sector == ”Social”)

tc <- ”Model parameters. Reference model. Coefficient point

th2 <- tb %>%

ungroup() %>%

select(-Sector) %>%

kbl(format = ”latex”,
caption = paste@(”\\label{tab:tab-312}”, tc), label = NA,
booktabs = TRUE,

Figure 2.9: Model fit.
dard deviation (distribution) against
observed standard deviation (vertical

Residual stan-

estimates (median of the posterior distribution),

rws.env[1l], rws.env[leng

position = ”ht”) %>%
kable_styling(font_size = 8) %>%
pack_rows(pasted(”y = Burden-Capacity gap (Environmental, N=”, nC.real * nY ,”)”),
pack_rows(pasted(”y = Burden-Capacity gap (Social, N=”, nC.real * nY ,”)”), rws.soc[1l], rws.soc[length(rws.s

print(tbh2)
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Table 2.2: Model parameters. Ref-

Covariate Coefficient  SD 95% CI erence model. Coefficient point esti-
y = Burden-Capacity gap (Environmental, N=903) Elliti‘(s)sn)(msegli‘:fe(;fs i};etlﬁzsst:;;(gaf:g;
Trade dependency (BCG) 0.56  (0.117) [0.33 : 0.79] ati ’( tainty), and CI to the 95
Debt (log) 0.53  (0.062)  [0.42: 0.66] o bl o
EU 047  (0.068)  [0.34: 0.61] percent credible nterval
VPI -0.41  (0.065) [-0.54 : -0.29]
Political constraints -0.38  (0.083) [-0.54 : -0.22]
GDPpc -0.22  (0.08) [-0.37 : -0.064]
Corporatism 0.07  (0.057) [-0.037 : 0.18]
Electoral competition -0.07  (0.054) [-0.18 : 0.033]
Contiguity dependency (BCG) 0.01  (0.087) [-0.15 : 0.19]
** Goodness of fit (R2) 0.59 (0.00146) [0.58 : 0.59]
y = Burden-Capacity gap (Social, N=903)
VPI 121 (0.081) [14:-1]
Trade dependency (BCG) 0.54  (0.093) [0.36 : 0.72]
GDPpc 045  (0.09) 0.28 : 0.63]
Corporatism 0.45 (0.064) [0.32 : 0.57]
Debt (log) 0.38  (0.067)  [0.25: 0.51]
Electoral competition -0.24  (0.051) [-0.34 : -0.14]
Political constraints 0.19  (0.087) [0.024 : 0.36]
EU 2018 (0.082) [-0.33 : -0.012]
Contiguity dependency (BCG) -0.02  (0.083) [-0.18 : 0.15]
** Goodness of fit (R2) 0.56  (0.00175) [0.55 : 0.56]
tb2 %>%

save_kable(file = ”TAB-a6.tex”)

2.2 Magnitude of effects

Interpretation in terms of expected values.

L.mu <- plab(”mu”, list(Sector = sector.label,
Country = country.label,
Year = year.label.numerdic)) %>%
filter(str_detect(Country, ”7Z-7))

ci.mu <- ggs(s, family = ”Amu\\[”, par_labels = L.mu, sort = FALSE) %>%

mutate(Year = as.integer(as.character(Year))) %>%

ci()
fl <-

ci.mu %>%
filter(Country %in% paste0@(”Z-7,
filter(Year == m