
[bookmark: _GoBack]# Importing the data file and calling the necessary library. Note that “Pavani_17_DF1” must be converted into a “csv” file before following this script
DF = read.csv2("Pavani_17_DF1.csv") 
library(lmerTest)

# Performing the 7 models for the network at the sample level. “PA” = positive affect, “NA” = negative affect, “APP” = appreciation, “PR” = positive reappraisal, “DIS” = distraction, “SUP” = expressive suppression, “RUM” = rumination, “1” = felt at t-1 for an affect and used between t-2 and t-1 for a strategy, “2” = felt at t for an affect and used between t-1 and t for a strategy.    
S_DIS = lmer(scale(DIS2) ~ scale(DIS1) + scale(PA1) + scale(APP1) + scale(PR1) + scale(SUP1) + scale(RUM1) + scale(NA1) + (1|NUM), data=DF, REML=FALSE)
S_PA = lmer(scale(PA2) ~ scale(DIS2) + scale(PA1) + scale(APP2) + scale(PR2) + scale(SUP2) + scale(RUM2) + scale(NA1) + (1|NUM), data=DF, REML=FALSE)
S_APP = lmer(scale(APP2) ~ scale(DIS1) + scale(PA1) + scale(APP1) + scale(PR1) + scale(SUP1) + scale(RUM1) + scale(NA1) + (1|NUM), data=DF, REML=FALSE)
S_PR = lmer(scale(PR2) ~ scale(DIS1) + scale(PA1) + scale(APP1) + scale(PR1) + scale(SUP1) + scale(RUM1) + scale(NA1) + (1|NUM), data=DF, REML=FALSE)
S_SUP = lmer(scale(SUP2) ~ scale(DIS1) + scale(PA1) + scale(APP1) + scale(PR1) + scale(SUP1) + scale(RUM1) + scale(NA1) + (1|NUM), data=DF, REML=FALSE)
S_RUM = lmer(scale(RUM2) ~ scale(DIS1) + scale(PA1) + scale(APP1) + scale(PR1) + scale(SUP1) + scale(RUM1) + scale(NA1) + (1|NUM), data=DF, REML=FALSE)
S_NA = lmer(scale(NA2) ~ scale(DIS2) + scale(PA1) + scale(APP2) + scale(PR2) + scale(SUP2) + scale(RUM2) + scale(NA1) + (1|NUM), data=DF, REML=FALSE)

# Extracting the regression coefficients (or weights) and the p values of each model
W_S_DIS = data.frame(coef(summary(S_DIS)))[,1]
PVAL_S_DIS = data.frame(coef(summary(S_DIS)))[,5]
W_S_PA = data.frame(coef(summary(S_PA)))[,1]
PVAL_S_PA = data.frame(coef(summary(S_PA)))[,5]
W_S_APP = data.frame(coef(summary(S_APP)))[,1]
PVAL_S_APP = data.frame(coef(summary(S_APP)))[,5]
W_S_PR = data.frame(coef(summary(S_PR)))[,1]
PVAL_S_PR = data.frame(coef(summary(S_PR)))[,5]
W_S_SUP = data.frame(coef(summary(S_SUP)))[,1]
PVAL_S_SUP = data.frame(coef(summary(S_SUP)))[,5]
W_S_RUM = data.frame(coef(summary(S_RUM)))[,1]
PVAL_S_RUM = data.frame(coef(summary(S_RUM)))[,5]
W_S_NA = data.frame(coef(summary(S_NA)))[,1]
PVAL_S_NA = data.frame(coef(summary(S_NA)))[,5]

# Combining the weights and the p values in an unique data frame, and then remove the intercept-related parameters 
S_DF = data.frame(cbind(W_S_DIS, W_S_PA, W_S_APP, W_S_PR, W_S_SUP, W_S_RUM, W_S_NA, PVAL_S_DIS, PVAL_S_PA, PVAL_S_APP, PVAL_S_PR, PVAL_S_SUP, PVAL_S_RUM, PVAL_S_NA)) 
S_DFOK = S_DF[-1,]

# Organizing the weights and p values to be able to yield a graphical network with “qgraph”. In addition, creating a vector (“S_TH”) that will enable us to make the edges that do not exceed the absolute value of .10 invisible      
S_FROM = rep(1:7, 7)
S_TO = rep(1:7,each=7)
S_WEIGHT = unlist(S_DFOK[,1:7])
S_PVAL = unlist(S_DFOK[,8:14])
S_TH = ifelse(abs(S_WEIGHT) > .10, 1, 0)
S_NET = data.frame(cbind(S_FROM, S_TO, S_WEIGHT, S_PVAL, S_TH))

# Creating the graphical network and printing it 
tiff("FIG_1.tif", width=1920, height=1920)
library(qgraph)
S_EDGE = qgraph:::Fade(ifelse(S_NET[,3] > 0, "black", "black"), ifelse(S_NET[,5] < 0.5, 0, 1))
S_NETWORK = qgraph(S_NET[,1:3], fade=FALSE, layout="circular", labels=c("Dis", "PA", "App", "PR", "Sup", "Rum","NA"), lty=ifelse(S_NET[,3]>0, 1, 5), edge.color = S_EDGE)
S_NETWORK
dev.off()

# Performing the 7 models for the network according to extraversion (E) and neuroticism (N).    
E_DIS = lmer(scale(DIS2) ~ (scale(DIS1) + scale(PA1) + scale(APP1) + scale(PR1) + scale(SUP1) + scale(RUM1) + scale(NA1)) * E + N + (1|NUM), data=DF, REML=FALSE)
E_PA = lmer(scale(PA2) ~ (scale(DIS2) + scale(PA1) + scale(APP2) + scale(PR2) + scale(SUP2) + scale(RUM2) + scale(NA1)) * E + N + (1|NUM), data=DF, REML=FALSE)
E_APP = lmer(scale(APP2) ~ (scale(DIS1) + scale(PA1) + scale(APP1) + scale(PR1) + scale(SUP1) + scale(RUM1) + scale(NA1)) * E + N + (1|NUM), data=DF, REML=FALSE)
E_PR = lmer(scale(PR2) ~ (scale(DIS1) + scale(PA1) + scale(APP1) + scale(PR1) + scale(SUP1) + scale(RUM1) + scale(NA1)) * E + N + (1|NUM), data=DF, REML=FALSE)
E_SUP = lmer(scale(SUP2) ~ (scale(DIS1) + scale(PA1) + scale(APP1) + scale(PR1) + scale(SUP1) + scale(RUM1) + scale(NA1)) * E + N + (1|NUM), data=DF, REML=FALSE)
E_RUM = lmer(scale(RUM2) ~ (scale(DIS1) + scale(PA1) + scale(APP1) + scale(PR1) + scale(SUP1) + scale(RUM1) + scale(NA1)) * E + N + (1|NUM), data=DF, REML=FALSE)
E_NA = lmer(scale(NA2) ~ (scale(DIS2) + scale(PA1) + scale(APP2) + scale(PR2) + scale(SUP2) + scale(RUM2) + scale(NA1)) * E + N + (1|NUM), data=DF, REML=FALSE)
N_DIS = lmer(scale(DIS2) ~ (scale(DIS1) + scale(PA1) + scale(APP1) + scale(PR1) + scale(SUP1) + scale(RUM1) + scale(NA1)) * N + E + (1|NUM), data=DF, REML=FALSE)
N_PA = lmer(scale(PA2) ~ (scale(DIS2) + scale(PA1) + scale(APP2) + scale(PR2) + scale(SUP2) + scale(RUM2) + scale(NA1)) * N + E + (1|NUM), data=DF, REML=FALSE)
N_APP = lmer(scale(APP2) ~ (scale(DIS1) + scale(PA1) + scale(APP1) + scale(PR1) + scale(SUP1) + scale(RUM1) + scale(NA1)) * N + E + (1|NUM), data=DF, REML=FALSE)
N_PR = lmer(scale(PR2) ~ (scale(DIS1) + scale(PA1) + scale(APP1) + scale(PR1) + scale(SUP1) + scale(RUM1) + scale(NA1)) * N + E + (1|NUM), data=DF, REML=FALSE)
N_SUP = lmer(scale(SUP2) ~ (scale(DIS1) + scale(PA1) + scale(APP1) + scale(PR1) + scale(SUP1) + scale(RUM1) + scale(NA1)) * N + E + (1|NUM), data=DF, REML=FALSE)
N_RUM = lmer(scale(RUM2) ~ (scale(DIS1) + scale(PA1) + scale(APP1) + scale(PR1) + scale(SUP1) + scale(RUM1) + scale(NA1)) * N + E + (1|NUM), data=DF, REML=FALSE)
N_NA = lmer(scale(NA2) ~ (scale(DIS2) + scale(PA1) + scale(APP2) + scale(PR2) + scale(SUP2) + scale(RUM2) + scale(NA1)) * N + E + (1|NUM), data=DF, REML=FALSE)

# Extracting the regression coefficients (or weights) and the p values of the simple effects for each model.
W_E_DIS = data.frame(coef(summary(E_DIS)))[2:8,1]
PVAL_E_DIS = data.frame(coef(summary(E_DIS)))[2:8,5]
W_E_PA = data.frame(coef(summary(E_PA)))[2:8,1]
PVAL_E_PA = data.frame(coef(summary(E_PA)))[2:8,5]
W_E_APP = data.frame(coef(summary(E_APP)))[2:8,1]
PVAL_E_APP = data.frame(coef(summary(E_APP)))[2:8,5]
W_E_PR = data.frame(coef(summary(E_PR)))[2:8,1]
PVAL_E_PR = data.frame(coef(summary(E_PR)))[2:8,5]
W_E_SUP = data.frame(coef(summary(E_SUP)))[2:8,1]
PVAL_E_SUP = data.frame(coef(summary(E_SUP)))[2:8,5]
W_E_RUM = data.frame(coef(summary(E_RUM)))[2:8,1]
PVAL_E_RUM = data.frame(coef(summary(E_RUM)))[2:8,5]
W_E_NA = data.frame(coef(summary(E_NA)))[2:8,1]
PVAL_E_NA = data.frame(coef(summary(E_NA)))[2:8,5]
W_N_DIS = data.frame(coef(summary(N_DIS)))[2:8,1]
PVAL_N_DIS = data.frame(coef(summary(N_DIS)))[2:8,5]
W_N_PA = data.frame(coef(summary(N_PA)))[2:8,1]
PVAL_N_PA = data.frame(coef(summary(N_PA)))[2:8,5]
W_N_APP = data.frame(coef(summary(N_APP)))[2:8,1]
PVAL_N_APP = data.frame(coef(summary(N_APP)))[2:8,5]
W_N_PR = data.frame(coef(summary(N_PR)))[2:8,1]
PVAL_N_PR = data.frame(coef(summary(N_PR)))[2:8,5]
W_N_SUP = data.frame(coef(summary(N_SUP)))[2:8,1]
PVAL_N_SUP = data.frame(coef(summary(N_SUP)))[2:8,5]
W_N_RUM = data.frame(coef(summary(N_RUM)))[2:8,1]
PVAL_N_RUM = data.frame(coef(summary(N_RUM)))[2:8,5]
W_N_NA = data.frame(coef(summary(N_NA)))[2:8,1]
PVAL_N_NA = data.frame(coef(summary(N_NA)))[2:8,5]

# Extracting the regression coefficients (or weights) and the p values of the interaction effects for each model.
W_EI_DIS = data.frame(coef(summary(E_DIS)))[11:17,1]
PVAL_EI_DIS = data.frame(coef(summary(E_DIS)))[11:17,5]
W_EI_PA = data.frame(coef(summary(E_PA)))[11:17,1]
PVAL_EI_PA = data.frame(coef(summary(E_PA)))[11:17,5]
W_EI_APP = data.frame(coef(summary(E_APP)))[11:17,1]
PVAL_EI_APP = data.frame(coef(summary(E_APP)))[11:17,5]
W_EI_PR = data.frame(coef(summary(E_PR)))[11:17,1]
PVAL_EI_PR = data.frame(coef(summary(E_PR)))[11:17,5]
W_EI_SUP = data.frame(coef(summary(E_SUP)))[11:17,1]
PVAL_EI_SUP = data.frame(coef(summary(E_SUP)))[11:17,5]
W_EI_RUM = data.frame(coef(summary(E_RUM)))[11:17,1]
PVAL_EI_RUM = data.frame(coef(summary(E_RUM)))[11:17,5]
W_EI_NA = data.frame(coef(summary(E_NA)))[11:17,1]
PVAL_EI_NA = data.frame(coef(summary(E_NA)))[11:17,5]
W_NI_DIS = data.frame(coef(summary(N_DIS)))[11:17,1]
PVAL_NI_DIS = data.frame(coef(summary(N_DIS)))[11:17,5]
W_NI_PA = data.frame(coef(summary(N_PA)))[11:17,1]
PVAL_NI_PA = data.frame(coef(summary(N_PA)))[11:17,5]
W_NI_APP = data.frame(coef(summary(N_APP)))[11:17,1]
PVAL_NI_APP = data.frame(coef(summary(N_APP)))[11:17,5]
W_NI_PR = data.frame(coef(summary(N_PR)))[11:17,1]
PVAL_NI_PR = data.frame(coef(summary(N_PR)))[11:17,5]
W_NI_SUP = data.frame(coef(summary(N_SUP)))[11:17,1]
PVAL_NI_SUP = data.frame(coef(summary(N_SUP)))[11:17,5]
W_NI_RUM = data.frame(coef(summary(N_RUM)))[11:17,1]
PVAL_NI_RUM = data.frame(coef(summary(N_RUM)))[11:17,5]
W_NI_NA = data.frame(coef(summary(N_NA)))[11:17,1]
PVAL_NI_NA = data.frame(coef(summary(N_NA)))[11:17,5]

# Combining the weights and the p values in an unique data frame for first the simple effects and second the interaction effects 
E_DFOK = data.frame(cbind(W_E_DIS, W_E_PA, W_E_APP, W_E_PR, W_E_SUP, W_E_RUM, W_E_NA, PVAL_E_DIS, PVAL_E_PA, PVAL_E_APP, PVAL_E_PR, PVAL_E_SUP, PVAL_E_RUM, PVAL_E_NA)) 
EI_DFOK = data.frame(cbind(W_EI_DIS, W_EI_PA, W_EI_APP, W_EI_PR, W_EI_SUP, W_EI_RUM, W_EI_NA, PVAL_EI_DIS, PVAL_EI_PA, PVAL_EI_APP, PVAL_EI_PR, PVAL_EI_SUP, PVAL_EI_RUM, PVAL_EI_NA)) 
N_DFOK = data.frame(cbind(W_N_DIS, W_N_PA, W_N_APP, W_N_PR, W_N_SUP, W_N_RUM, W_N_NA, PVAL_N_DIS, PVAL_N_PA, PVAL_N_APP, PVAL_N_PR, PVAL_N_SUP, PVAL_N_RUM, PVAL_N_NA)) 
NI_DFOK = data.frame(cbind(W_NI_DIS, W_NI_PA, W_NI_APP, W_NI_PR, W_NI_SUP, W_NI_RUM, W_NI_NA, PVAL_NI_DIS, PVAL_NI_PA, PVAL_NI_APP, PVAL_NI_PR, PVAL_NI_SUP, PVAL_NI_RUM, PVAL_NI_NA)) 

# Organizing the weights and p values to be able to yield, with “qgraph”, the distinctive networks exhibited by individuals scoring low (1.5 standard deviations below the mean) and high (1.5 standard deviations above the mean) in extraversion and in neuroticism. In addition, creating vectors enabling us to make the effects that do not exceed the absolute value of .10, or that do not exceed the absolute value of .05 if significantly moderated by the trait of interest, invisible      
E_FROM = rep(1:7, 7)
E_TO = rep(1:7,each=7)
LOW_E_WEIGHT = unlist(E_DFOK[,1:7]) - 1.5 * (unlist(EI_DFOK[,1:7]))
HIGH_E_WEIGHT = unlist(E_DFOK[,1:7]) + 1.5 * (unlist(EI_DFOK[,1:7]))
E_PVAL = unlist(EI_DFOK[,8:14])
LOW_E_TH = ifelse(E_PVAL < 0.051, ifelse(abs(LOW_E_WEIGHT) >.05, 1, 0), 0) + ifelse(abs(LOW_E_WEIGHT) > .10, 1, 0)
HIGH_E_TH = ifelse(E_PVAL < 0.051, ifelse(abs(HIGH_E_WEIGHT) > .05, 1, 0), 0) + ifelse(abs(LOW_E_WEIGHT) > .10, 1, 0)
LOW_E_NET = data.frame(cbind(E_FROM, E_TO, LOW_E_WEIGHT, E_PVAL, LOW_E_TH))
HIGH_E_NET = data.frame(cbind(E_FROM, E_TO, HIGH_E_WEIGHT, E_PVAL, HIGH_E_TH))
N_FROM = rep(1:7, 7)
N_TO = rep(1:7,each=7)
LOW_N_WEIGHT = unlist(N_DFOK[,1:7]) - 1.5*(unlist(NI_DFOK[,1:7]))
HIGH_N_WEIGHT = unlist(N_DFOK[,1:7]) + 1.5*(unlist(NI_DFOK[,1:7]))
N_PVAL = unlist(NI_DFOK[,8:14])
LOW_N_TH = ifelse(N_PVAL < 0.051, ifelse(abs(LOW_N_WEIGHT) > .05, 1, 0), 0) + ifelse(abs(LOW_N_WEIGHT) > .10, 1, 0)
HIGH_N_TH = ifelse(N_PVAL < 0.051, ifelse(abs(HIGH_N_WEIGHT) > .05, 1, 0), 0) + ifelse(abs(LOW_N_WEIGHT) > .10, 1, 0)
LOW_N_NET = data.frame(cbind(N_FROM, N_TO, LOW_N_WEIGHT, N_PVAL, LOW_N_TH))
HIGH_N_NET = data.frame(cbind(N_FROM, N_TO, HIGH_N_WEIGHT, N_PVAL, HIGH_N_TH))

# Creating the graphical network and printing it 
# Extraversion
tiff("FIG2.tif", width=1920, height=1920)
par(mfrow=c(2,2))
library(qgraph)
LOW_E_EDGE = qgraph:::Fade(ifelse(LOW_E_NET[,4] < 0.051, "black", "gray70"), ifelse(LOW_E_NET[,5] < 0.5, 0, 1))
LOW_E_NETWORK = qgraph(LOW_E_NET[,1:3], fade=FALSE, layout="circular", labels=c("Dis", "PA", "App", "PR", "Sup", "Rum","NA"), lty=ifelse(LOW_E_NET[,3]>0,1,5), edge.color = LOW_E_EDGE)
text(-0.7,1.1,"Low Extraversion",cex=4)
HIGH_E_EDGE = qgraph:::Fade(ifelse(HIGH_E_NET[,4] < 0.051, "black", "gray70"), ifelse(HIGH_E_NET[,5] < 0.5, 0, 1))
HIGH_E_NETWORK = qgraph(HIGH_E_NET[,1:3], fade=FALSE, layout="circular", labels=c("Dis", "PA", "App", "PR", "Sup", "Rum","NA"), lty=ifelse(HIGH_E_NET[,3]>0,1,5), edge.color = HIGH_E_EDGE)
text(-0.7,1.1,"High Extraversion",cex=4)
LOW_E_NETWORK
HIGH_E_NETWORK

# Neuroticism
LOW_N_EDGE = qgraph:::Fade(ifelse(LOW_N_NET[,4] < 0.051, "black", "gray70"), ifelse(LOW_N_NET[,5] < 0.5, 0, 1))
LOW_N_NETWORK = qgraph(LOW_N_NET[,1:3], fade=FALSE, layout="circular", labels=c("Dis", "PA", "App", "PR", "Sup", "Rum","NA"), lty=ifelse(LOW_N_NET[,3]>0,1,5), edge.color = LOW_N_EDGE)
text(-0.7,1.1,"Low Neuroticism",cex=4)
HIGH_N_EDGE = qgraph:::Fade(ifelse(HIGH_N_NET[,4] < 0.051, "black", "gray70"), ifelse(HIGH_N_NET[,5] < 0.5, 0, 1))
HIGH_N_NETWORK = qgraph(HIGH_N_NET[,1:3], fade=FALSE, layout="circular", labels=c("Dis", "PA", "App", "PR", "Sup", "Rum","NA"), lty=ifelse(HIGH_N_NET[,3]>0,1,5), edge.color = HIGH_N_EDGE)
text(-0.7,1.1,"High Neuroticism",cex=4)
LOW_N_NETWORK
HIGH_N_NETWORK
dev.off()


