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[bookmark: fitting-regression-models-to-lhs-simulated-data-considering-initial-n-inbreeding-and-predation-as-predictors-and-population-size-as-dependent-variable]Fitting regression models to LHS simulated data considering Initial N, Inbreeding and predation as predictors and population size as dependent variable
# Load packages 
library(data.table)
library(pscl)
library(lmtest)
library(MASS)

# set working directory
setwd("C:/Users/30373314/Dropbox/woyliePVA/W37_Factors_LHS_N_500/VOutput/ProcessedData")
# Load data
load("./lrun.LHS.no.base.SVs.rda")
[bookmark: summary-of-predictors]Summary of predictors
· SV1 --> Initial N

· SV2 --> % of lethal equivalents

· SV3 --> Number of lethal alleles

· SV4 --> Predation (presence absence)

· SV5 --> Baiting (presence absence)

· SV6 --> Density dependent predation (presence absence)

· SV7 --> Initial heterozygosity
First we inspect the distribution of the dependent variable:
hist(lrun.LHS.no.base.SVs[, N])
[image: Factor_LHS_analysis_N_500_N_v2_files/figure-docx/unnamed-chunk-2-1.png]
We check in what conditions the population size goes to zero
setkey(lrun.LHS.no.base.SVs, N)
lrun.LHS.no.base.SVs[.(0), table(SV5, SV6, useNA = "ifany")] 
##    SV6
## SV5     0     1
##   0 13200  2701
##   1 11800  1268
It is clear that no population goes extinct when there is no predation (SV5 and SV6 take value NA when there is no predation) while the population goes extinct in the majority of simulations where predation is modelled as non-density dependent. Based on these simply preliminary analyses, it is already clear that there is a large number of zeros, so we fit a zeroinflated model, and that there is quasi-complete separation due to predation (SV4), when predation is not density dependent (SV6) and when there is no baiting (SV5). This is because most scenarios go extinct, so, we first fitted a model to verify that predation is significant. We fit first a model with a Poisson distribution in the count data
ZIDN_SV4_alone_pois <- zeroinfl(N ~ SV4 | SV4,
                           dist="poisson",
                           data = lrun.LHS.no.base.SVs)
summary(ZIDN_SV4_alone_pois)
## 
## Call:
## zeroinfl(formula = N ~ SV4 | SV4, data = lrun.LHS.no.base.SVs, dist = "poisson")
## 
## Pearson residuals:
##      Min       1Q   Median       3Q      Max 
## -17.7594  -0.8491  -0.7680   1.3929  14.5175 
## 
## Count model coefficients (poisson with log link):
##               Estimate Std. Error z value Pr(>|z|)    
## (Intercept)  7.5667060  0.0001017   74384   <2e-16 ***
## SV41        -2.0386056  0.0004464   -4567   <2e-16 ***
## 
## Zero-inflation model coefficients (binomial with logit link):
##             Estimate Std. Error z value Pr(>|z|)
## (Intercept)   -19.57      79.31  -0.247    0.805
## SV41           19.89      79.31   0.251    0.802
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
## 
## Number of iterations in BFGS optimization: 9 
## Log-likelihood: -2.831e+06 on 4 Df
Then we fit a model with a negative binomial distribution as we suspect over dispersion
ZIDN_SV4_alone_nb <- zeroinfl(N ~ SV4 | SV4,
                           dist="negbin",
                           data = lrun.LHS.no.base.SVs)
summary(ZIDN_SV4_alone_nb)
## 
## Call:
## zeroinfl(formula = N ~ SV4 | SV4, data = lrun.LHS.no.base.SVs, dist = "negbin")
## 
## Pearson residuals:
##      Min       1Q   Median       3Q      Max 
## -0.73464 -0.68932 -0.08258  0.11313 10.60883 
## 
## Count model coefficients (negbin with log link):
##              Estimate Std. Error z value Pr(>|z|)    
## (Intercept)  7.566708   0.002459  3077.0   <2e-16 ***
## SV41        -2.038604   0.004538  -449.3   <2e-16 ***
## Log(theta)   1.197820   0.005243   228.5   <2e-16 ***
## 
## Zero-inflation model coefficients (binomial with logit link):
##             Estimate Std. Error z value Pr(>|z|)
## (Intercept)   -19.57      79.31  -0.247    0.805
## SV41           19.89      79.31   0.251    0.802
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
## 
## Theta = 3.3129 
## Number of iterations in BFGS optimization: 12 
## Log-likelihood: -5.799e+05 on 5 Df
We then compare the two models and indeed the negative binomial distribution has a better fit.
AIC(ZIDN_SV4_alone_pois, ZIDN_SV4_alone_nb)
##                     df     AIC
## ZIDN_SV4_alone_pois  4 5661646
## ZIDN_SV4_alone_nb    5 1159874
Lastly we fit a model with no intercept in the zero coponent as the intercept are almost identical and opposite in sign for the coefficient of the predictor 
ZIDN_SV4_alone_nb_noInter <- zeroinfl(N ~ SV4 | SV4 -1,
                                   dist="negbin",
                                   data = lrun.LHS.no.base.SVs)
summary(ZIDN_SV4_alone_nb_noInter)
## 
## Call:
## zeroinfl(formula = N ~ SV4 | SV4 - 1, data = lrun.LHS.no.base.SVs, 
##     dist = "negbin")
## 
## Pearson residuals:
##      Min       1Q   Median       3Q      Max 
## -0.73464 -0.68932 -0.08258  0.11313 10.60923 
## 
## Count model coefficients (negbin with log link):
##              Estimate Std. Error z value Pr(>|z|)    
## (Intercept)  7.566709   0.002459  3077.0   <2e-16 ***
## SV41        -2.038641   0.004537  -449.3   <2e-16 ***
## Log(theta)   1.197815   0.005243   228.5   <2e-16 ***
## 
## Zero-inflation model coefficients (binomial with logit link):
##        Estimate Std. Error z value Pr(>|z|)    
## SV40 -19.566984  79.328904  -0.247    0.805    
## SV41   0.320228   0.009059  35.348   <2e-16 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
## 
## Theta = 3.3129 
## Number of iterations in BFGS optimization: 14 
## Log-likelihood: -5.799e+05 on 5 Df
and test if the model improved
waldtest(ZIDN_SV4_alone_nb, ZIDN_SV4_alone_nb_noInter)
## Wald test
## 
## Model 1: N ~ SV4 | SV4
## Model 2: N ~ SV4 | SV4 - 1
##   Res.Df Df  Chisq Pr(>Chisq)    
## 1  99995                         
## 2  99995  0 0.0608  < 2.2e-16 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
[bookmark: subset-with-no-predation]Subset with no predation
We rescale variable SV1 and subset the data to include data with no predation
lrun.LHS.no.base.SVs[, SV1 := SV1 / 1000]
sel_nopred<-lrun.LHS.no.base.SVs$SV4==0
hist(lrun.LHS.no.base.SVs[sel_nopred, N])
[image: Factor_LHS_analysis_N_500_N_v2_files/figure-docx/unnamed-chunk-9-1.png]
lrun.LHS.no.base.SVs[sel_nopred, summary(N)]
##    Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
##    1152    1826    1939    1933    2047    2571
To have a consistent approach with the data that include predation (see below), we then fit a model with first order of interaction only
glm_noPred <- glm(N ~ (SV1 + SV2 + SV3 + SV7)^2, family = "poisson",
                 data = lrun.LHS.no.base.SVs[sel_nopred, ])
summary(glm_noPred)
## 
## Call:
## glm(formula = N ~ (SV1 + SV2 + SV3 + SV7)^2, family = "poisson", 
##     data = lrun.LHS.no.base.SVs[sel_nopred, ])
## 
## Deviance Residuals: 
##      Min        1Q    Median        3Q       Max  
## -20.2547   -2.3358    0.2678    2.5299   12.4842  
## 
## Coefficients:
##               Estimate Std. Error  z value Pr(>|z|)    
## (Intercept)  7.666e+00  4.862e-03 1576.830  < 2e-16 ***
## SV1         -1.940e-02  2.330e-03   -8.324  < 2e-16 ***
## SV2          1.139e-03  9.784e-04    1.164   0.2445    
## SV3         -1.040e-01  1.452e-03  -71.658  < 2e-16 ***
## SV7         -8.831e-02  6.750e-03  -13.082  < 2e-16 ***
## SV1:SV2      1.250e-04  1.326e-04    0.943   0.3459    
## SV1:SV3     -1.046e-03  2.032e-04   -5.146 2.66e-07 ***
## SV1:SV7      2.631e-02  3.188e-03    8.255  < 2e-16 ***
## SV2:SV3     -1.584e-04  7.783e-05   -2.035   0.0419 *  
## SV2:SV7     -2.040e-03  1.322e-03   -1.543   0.1229    
## SV3:SV7      1.172e-01  1.975e-03   59.320  < 2e-16 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
## 
## (Dispersion parameter for poisson family taken to be 1)
## 
##     Null deviance: 710552  on 49999  degrees of freedom
## Residual deviance: 667414  on 49989  degrees of freedom
## AIC: 1137484
## 
## Number of Fisher Scoring iterations: 3
over dispersion is evident and can be tested with
1 - pchisq(summary(glm_noPred)$deviance,
           summary(glm_noPred)$df.residual
)
## [1] 0
We fit a model with negative binomial distribution
glm_nb <- glm.nb(N ~ (SV1 + SV2 + SV3 + SV7)^2,
                 data = lrun.LHS.no.base.SVs[sel_nopred, ])
summary(glm_nb)
## 
## Call:
## glm.nb(formula = N ~ (SV1 + SV2 + SV3 + SV7)^2, data = lrun.LHS.no.base.SVs[sel_nopred, 
##     ], init.theta = 154.6723759, link = log)
## 
## Deviance Residuals: 
##     Min       1Q   Median       3Q      Max  
## -5.9187  -0.6407   0.0729   0.6842   3.2239  
## 
## Coefficients:
##               Estimate Std. Error z value Pr(>|z|)    
## (Intercept)  7.6677267  0.0178997 428.371  < 2e-16 ***
## SV1         -0.0193897  0.0085622  -2.265 0.023539 *  
## SV2          0.0011639  0.0035932   0.324 0.746006    
## SV3         -0.1048528  0.0053339 -19.658  < 2e-16 ***
## SV7         -0.0900684  0.0248372  -3.626 0.000287 ***
## SV1:SV2      0.0001126  0.0004872   0.231 0.817190    
## SV1:SV3     -0.0010899  0.0007452  -1.463 0.143574    
## SV1:SV7      0.0264718  0.0116989   2.263 0.023650 *  
## SV2:SV3     -0.0001492  0.0002859  -0.522 0.601794    
## SV2:SV7     -0.0020828  0.0048527  -0.429 0.667769    
## SV3:SV7      0.1182315  0.0072592  16.287  < 2e-16 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
## 
## (Dispersion parameter for Negative Binomial(154.6724) family taken to be 1)
## 
##     Null deviance: 53324  on 49999  degrees of freedom
## Residual deviance: 50100  on 49989  degrees of freedom
## AIC: 650181
## 
## Number of Fisher Scoring iterations: 1
## 
## 
##               Theta:  154.67 
##           Std. Err.:  1.06 
## 
##  2 x log-likelihood:  -650156.60
[bookmark: subset-with-predation-alone]Subset with predation alone
we subset now the data to only include scenarios with predation
sel_pred<-lrun.LHS.no.base.SVs$SV4==1
hist(lrun.LHS.no.base.SVs[sel_pred, N])
[image: Factor_LHS_analysis_N_500_N_v2_files/figure-docx/unnamed-chunk-13-1.png] When we tried to fit the model with a Poisson distribution for the count component, but it failed, so we only report here the model with a binomial distribution. Also, note that we were able to fit a model with SV1, SV2, SV3 and SV7 in the count component as otherwise the model fails.
ZIDN_pred_only_nb <- zeroinfl(N ~ SV1 + SV2 + SV3 + SV7 |
                                  (SV1 + SV2 + SV3 + SV5 + SV6 + SV7)^2 ,
                              dist="negbin",
                              data = lrun.LHS.no.base.SVs)
## Warning: glm.fit: fitted probabilities numerically 0 or 1 occurred
summary(ZIDN_pred_only_nb)
## 
## Call:
## zeroinfl(formula = N ~ SV1 + SV2 + SV3 + SV7 | (SV1 + SV2 + SV3 + 
##     SV5 + SV6 + SV7)^2, data = lrun.LHS.no.base.SVs, dist = "negbin")
## 
## Pearson residuals:
##        Min         1Q     Median         3Q        Max 
## -1.445e+00 -1.425e-01 -3.991e-07 -1.226e-08  4.562e+00 
## 
## Count model coefficients (negbin with log link):
##              Estimate Std. Error  z value Pr(>|z|)    
## (Intercept)  3.142718   0.064281   48.890  < 2e-16 ***
## SV1          1.298473   0.011246  115.463  < 2e-16 ***
## SV2          0.012079   0.003125    3.866 0.000111 ***
## SV3         -0.578895   0.004891 -118.353  < 2e-16 ***
## SV7          2.015534   0.084722   23.790  < 2e-16 ***
## Log(theta)   0.759417   0.009511   79.849  < 2e-16 ***
## 
## Zero-inflation model coefficients (binomial with logit link):
##              Estimate Std. Error z value Pr(>|z|)    
## (Intercept)  -49.1215  6604.4820  -0.007 0.994066    
## SV1           46.9387  1274.1063   0.037 0.970612    
## SV2           -1.2542   259.4416  -0.005 0.996143    
## SV3           -6.1813   542.9845  -0.011 0.990917    
## SV51           8.1294  2251.6081   0.004 0.997119    
## SV61          40.8704  6604.4824   0.006 0.995062    
## SV7          122.9981  8259.5704   0.015 0.988119    
## SV1:SV2       -0.1562     0.2249  -0.694 0.487403    
## SV1:SV3        6.1959     0.3837  16.147  < 2e-16 ***
## SV1:SV51      -6.9481     0.8042  -8.640  < 2e-16 ***
## SV1:SV61     -27.1374  1274.0959  -0.021 0.983007    
## SV1:SV7      -66.9692     7.2378  -9.253  < 2e-16 ***
## SV2:SV3        0.0567     0.1382   0.410 0.681661    
## SV2:SV51       0.8369     0.2347   3.565 0.000364 ***
## SV2:SV61       2.4005   259.4401   0.009 0.992617    
## SV2:SV7       -1.4254     1.1008  -1.295 0.195375    
## SV3:SV51       1.5663     0.5401   2.900 0.003730 ** 
## SV3:SV61       9.2559   542.9777   0.017 0.986400    
## SV3:SV7        0.6349     3.5711   0.178 0.858888    
## SV51:SV61     -5.4759  2251.6072  -0.002 0.998060    
## SV51:SV7     -14.9141     4.3263  -3.447 0.000566 ***
## SV61:SV7    -110.0046  8259.5720  -0.013 0.989374    
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
## 
## Theta = 2.137 
## Number of iterations in BFGS optimization: 36 
## Log-likelihood: -1.303e+05 on 28 Df
We fit the model with a binomial distribution without the intercept for the zero component and test if it is a better fit
ZIDN_pred_only_nb_noInter <- zeroinfl(N ~ (SV1 + SV2 + SV3 + SV7)^2 |
                                  (SV1 + SV2 + SV3 + SV5 + SV6 + SV7)^2 -1,
                              dist="negbin",
                              data = lrun.LHS.no.base.SVs[sel_pred, ])
## Warning: glm.fit: fitted probabilities numerically 0 or 1 occurred
summary(ZIDN_pred_only_nb_noInter)
## 
## Call:
## zeroinfl(formula = N ~ (SV1 + SV2 + SV3 + SV7)^2 | (SV1 + SV2 + 
##     SV3 + SV5 + SV6 + SV7)^2 - 1, data = lrun.LHS.no.base.SVs[sel_pred, 
##     ], dist = "negbin")
## 
## Pearson residuals:
##        Min         1Q     Median         3Q        Max 
## -1.519e+00 -1.448e-01 -4.197e-07 -1.245e-08  4.729e+00 
## 
## Count model coefficients (negbin with log link):
##              Estimate Std. Error z value Pr(>|z|)    
## (Intercept)  7.263856   0.205300  35.382  < 2e-16 ***
## SV1         -1.781401   0.147842 -12.049  < 2e-16 ***
## SV2          0.253066   0.040138   6.305 2.88e-10 ***
## SV3         -1.612811   0.066736 -24.167  < 2e-16 ***
## SV7         -3.080965   0.273477 -11.266  < 2e-16 ***
## SV1:SV2      0.185401   0.007595  24.410  < 2e-16 ***
## SV1:SV3     -0.191828   0.012409 -15.459  < 2e-16 ***
## SV1:SV7      3.915438   0.193382  20.247  < 2e-16 ***
## SV2:SV3      0.041632   0.003310  12.578  < 2e-16 ***
## SV2:SV7     -0.663670   0.051878 -12.793  < 2e-16 ***
## SV3:SV7      1.531329   0.090943  16.838  < 2e-16 ***
## Log(theta)   0.862084   0.009618  89.632  < 2e-16 ***
## 
## Zero-inflation model coefficients (binomial with logit link):
##             Estimate Std. Error z value Pr(>|z|)    
## SV1         46.86688 1227.20080   0.038 0.969536    
## SV2         -1.25177  248.24498  -0.005 0.995977    
## SV3         -6.16543  515.43190  -0.012 0.990456    
## SV50       -49.18688 6267.53556  -0.008 0.993738    
## SV51       -41.03974 6324.37140  -0.006 0.994822    
## SV61        40.89302 6267.53582   0.007 0.994794    
## SV7        123.03788 7864.54539   0.016 0.987518    
## SV1:SV2     -0.16161    0.22542  -0.717 0.473412    
## SV1:SV3      6.17577    0.38185  16.173  < 2e-16 ***
## SV1:SV51    -6.96353    0.80749  -8.624  < 2e-16 ***
## SV1:SV61   -27.20380 1227.18991  -0.022 0.982314    
## SV1:SV7    -66.65174    7.20523  -9.250  < 2e-16 ***
## SV2:SV3      0.06434    0.13841   0.465 0.642026    
## SV2:SV51     0.82540    0.23463   3.518 0.000435 ***
## SV2:SV61     2.41695  248.24340   0.010 0.992232    
## SV2:SV7     -1.46609    1.10568  -1.326 0.184854    
## SV3:SV51     1.57255    0.53894   2.918 0.003524 ** 
## SV3:SV61     9.27345  515.42473   0.018 0.985645    
## SV3:SV7      0.55871    3.56797   0.157 0.875568    
## SV51:SV61   -5.47624 2144.95355  -0.003 0.997963    
## SV51:SV7   -14.89874    4.32050  -3.448 0.000564 ***
## SV61:SV7  -109.96339 7864.54690  -0.014 0.988844    
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
## 
## Theta = 2.3681 
## Number of iterations in BFGS optimization: 47 
## Log-likelihood: -1.292e+05 on 34 Df
waldtest(ZIDN_pred_only_nb, ZIDN_pred_only_nb_noInter)
## Wald test
## 
## Model 1: N ~ SV1 + SV2 + SV3 + SV7 | (SV1 + SV2 + SV3 + SV5 + SV6 + SV7)^2
## Model 2: N ~ (SV1 + SV2 + SV3 + SV7)^2 | (SV1 + SV2 + SV3 + SV5 + SV6 + 
##     SV7)^2 - 1
##   Res.Df Df  Chisq Pr(>Chisq)    
## 1  49972                         
## 2  49966  6 2742.7  < 2.2e-16 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
Because neither SV6 main effect nor its interactions are significant, we try to fit the model without this term
ZIDN_pred_only_nb_red_noSV6 <- zeroinfl(N ~ (SV1 + SV2 + SV3 + SV7)^2 |
                                          (SV1 + SV2 + SV3 + SV5 + SV7)^2,
                                      dist="negbin",
                                      data = lrun.LHS.no.base.SVs[sel_pred, ])
summary(ZIDN_pred_only_nb_red_noSV6)
## 
## Call:
## zeroinfl(formula = N ~ (SV1 + SV2 + SV3 + SV7)^2 | (SV1 + SV2 + 
##     SV3 + SV5 + SV7)^2, data = lrun.LHS.no.base.SVs[sel_pred, ], 
##     dist = "negbin")
## 
## Pearson residuals:
##     Min      1Q  Median      3Q     Max 
## -1.2526 -0.6338 -0.3801  0.3870  5.1673 
## 
## Count model coefficients (negbin with log link):
##              Estimate Std. Error z value Pr(>|z|)    
## (Intercept)  7.262433   0.205386  35.360  < 2e-16 ***
## SV1         -1.779197   0.147918 -12.028  < 2e-16 ***
## SV2          0.252839   0.040153   6.297 3.04e-10 ***
## SV3         -1.614012   0.066781 -24.169  < 2e-16 ***
## SV7         -3.078128   0.273595 -11.251  < 2e-16 ***
## SV1:SV2      0.185429   0.007600  24.398  < 2e-16 ***
## SV1:SV3     -0.191355   0.012426 -15.400  < 2e-16 ***
## SV1:SV7      3.911826   0.193486  20.218  < 2e-16 ***
## SV2:SV3      0.041623   0.003312  12.568  < 2e-16 ***
## SV2:SV7     -0.663413   0.051895 -12.784  < 2e-16 ***
## SV3:SV7      1.532050   0.090995  16.837  < 2e-16 ***
## Log(theta)   0.861405   0.009638  89.377  < 2e-16 ***
## 
## Zero-inflation model coefficients (binomial with logit link):
##               Estimate Std. Error z value Pr(>|z|)    
## (Intercept)  13.562254   0.444716  30.496  < 2e-16 ***
## SV1          -4.121094   0.254543 -16.190  < 2e-16 ***
## SV2           0.563981   0.089387   6.309 2.80e-10 ***
## SV3          -2.722476   0.124853 -21.805  < 2e-16 ***
## SV51         -6.096365   0.268031 -22.745  < 2e-16 ***
## SV7         -19.184202   0.610214 -31.438  < 2e-16 ***
## SV1:SV2       0.284530   0.013931  20.425  < 2e-16 ***
## SV1:SV3      -0.662134   0.017948 -36.892  < 2e-16 ***
## SV1:SV51     -0.091233   0.037243  -2.450   0.0143 *  
## SV1:SV7       5.797127   0.338515  17.125  < 2e-16 ***
## SV2:SV3       0.066869   0.006892   9.703  < 2e-16 ***
## SV2:SV51     -0.363215   0.014051 -25.849  < 2e-16 ***
## SV2:SV7      -0.866045   0.123406  -7.018 2.25e-12 ***
## SV3:SV51      0.013558   0.018901   0.717   0.4732    
## SV3:SV7       4.852773   0.172460  28.139  < 2e-16 ***
## SV51:SV7      8.647989   0.358357  24.132  < 2e-16 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
## 
## Theta = 2.3665 
## Number of iterations in BFGS optimization: 38 
## Log-likelihood: -1.581e+05 on 28 Df
Alternatively, we fit a model with SV6 main effect only:
ZIDN_pred_only_nb_red_SV6_main <- zeroinfl(N ~ (SV1 + SV2 + SV3 + SV7)^2 |
                                          SV6 + (SV1 + SV2 + SV3 + SV5 + SV7)^2,
                                      dist="negbin",
                                      data = lrun.LHS.no.base.SVs[sel_pred, ])
## Warning: glm.fit: fitted probabilities numerically 0 or 1 occurred
summary(ZIDN_pred_only_nb_red_SV6_main)
## 
## Call:
## zeroinfl(formula = N ~ (SV1 + SV2 + SV3 + SV7)^2 | SV6 + (SV1 + 
##     SV2 + SV3 + SV5 + SV7)^2, data = lrun.LHS.no.base.SVs[sel_pred, 
##     ], dist = "negbin")
## 
## Pearson residuals:
##        Min         1Q     Median         3Q        Max 
## -1.519e+00 -1.448e-01 -1.248e-08 -1.242e-08  4.729e+00 
## 
## Count model coefficients (negbin with log link):
##              Estimate Std. Error z value Pr(>|z|)    
## (Intercept)  7.263807   0.205300  35.381  < 2e-16 ***
## SV1         -1.781380   0.147842 -12.049  < 2e-16 ***
## SV2          0.253074   0.040138   6.305 2.88e-10 ***
## SV3         -1.612813   0.066736 -24.167  < 2e-16 ***
## SV7         -3.080906   0.273476 -11.266  < 2e-16 ***
## SV1:SV2      0.185402   0.007595  24.410  < 2e-16 ***
## SV1:SV3     -0.191832   0.012409 -15.459  < 2e-16 ***
## SV1:SV7      3.915413   0.193382  20.247  < 2e-16 ***
## SV2:SV3      0.041632   0.003310  12.578  < 2e-16 ***
## SV2:SV7     -0.663681   0.051877 -12.793  < 2e-16 ***
## SV3:SV7      1.531338   0.090943  16.838  < 2e-16 ***
## Log(theta)   0.862087   0.009618  89.633  < 2e-16 ***
## 
## Zero-inflation model coefficients (binomial with logit link):
##               Estimate Std. Error z value Pr(>|z|)    
## (Intercept)   95.09579  358.21379   0.265 0.790646    
## SV61        -103.41425  358.17091  -0.289 0.772789    
## SV1           19.66370    4.22410   4.655 3.24e-06 ***
## SV2            1.16896    0.83871   1.394 0.163388    
## SV3            3.11612    2.53913   1.227 0.219733    
## SV51           2.67104    2.92574   0.913 0.361271    
## SV7           13.10578    4.69261   2.793 0.005225 ** 
## SV1:SV2       -0.16172    0.22544  -0.717 0.473142    
## SV1:SV3        6.17499    0.38185  16.171  < 2e-16 ***
## SV1:SV51      -6.96199    0.80747  -8.622  < 2e-16 ***
## SV1:SV7      -66.65031    7.20570  -9.250  < 2e-16 ***
## SV2:SV3        0.06423    0.13842   0.464 0.642619    
## SV2:SV51       0.82554    0.23463   3.518 0.000434 ***
## SV2:SV7       -1.47109    1.10577  -1.330 0.183395    
## SV3:SV51       1.57136    0.53895   2.916 0.003550 ** 
## SV3:SV7        0.54915    3.56828   0.154 0.877691    
## SV51:SV7     -14.89700    4.32068  -3.448 0.000565 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
## 
## Theta = 2.3681 
## Number of iterations in BFGS optimization: 43 
## Log-likelihood: -1.292e+05 on 29 Df
and without the intercept: 
ZIDN_pred_only_nb_red_SV6_main_noInter <- zeroinfl(N ~ (SV1 + SV2 + SV3 + SV7)^2 |
                                          SV6 + (SV1 + SV2 + SV3 + SV5 + SV7)^2 -1,
                                      dist="negbin",
                                      data = lrun.LHS.no.base.SVs[sel_pred, ])
## Warning: glm.fit: fitted probabilities numerically 0 or 1 occurred
summary(ZIDN_pred_only_nb_red_SV6_main_noInter)
## 
## Call:
## zeroinfl(formula = N ~ (SV1 + SV2 + SV3 + SV7)^2 | SV6 + (SV1 + 
##     SV2 + SV3 + SV5 + SV7)^2 - 1, data = lrun.LHS.no.base.SVs[sel_pred, 
##     ], dist = "negbin")
## 
## Pearson residuals:
##        Min         1Q     Median         3Q        Max 
## -1.519e+00 -1.448e-01 -1.248e-08 -1.242e-08  4.729e+00 
## 
## Count model coefficients (negbin with log link):
##              Estimate Std. Error z value Pr(>|z|)    
## (Intercept)  7.263846   0.205300  35.382  < 2e-16 ***
## SV1         -1.781407   0.147842 -12.049  < 2e-16 ***
## SV2          0.253063   0.040138   6.305 2.88e-10 ***
## SV3         -1.612799   0.066736 -24.167  < 2e-16 ***
## SV7         -3.080949   0.273476 -11.266  < 2e-16 ***
## SV1:SV2      0.185400   0.007595  24.410  < 2e-16 ***
## SV1:SV3     -0.191827   0.012409 -15.459  < 2e-16 ***
## SV1:SV7      3.915445   0.193382  20.247  < 2e-16 ***
## SV2:SV3      0.041632   0.003310  12.578  < 2e-16 ***
## SV2:SV7     -0.663665   0.051878 -12.793  < 2e-16 ***
## SV3:SV7      1.531311   0.090943  16.838  < 2e-16 ***
## Log(theta)   0.862085   0.009618  89.632  < 2e-16 ***
## 
## Zero-inflation model coefficients (binomial with logit link):
##          Estimate Std. Error z value Pr(>|z|)    
## SV60      95.4255   415.5969   0.230 0.818394    
## SV61      -8.2947     3.6816  -2.253 0.024257 *  
## SV1       19.6656     4.2238   4.656 3.23e-06 ***
## SV2        1.1661     0.8386   1.391 0.164370    
## SV3        3.1068     2.5389   1.224 0.221076    
## SV51       2.6716     2.9256   0.913 0.361147    
## SV7       13.0754     4.6925   2.786 0.005328 ** 
## SV1:SV2   -0.1617     0.2254  -0.717 0.473197    
## SV1:SV3    6.1758     0.3818  16.174  < 2e-16 ***
## SV1:SV51  -6.9630     0.8074  -8.624  < 2e-16 ***
## SV1:SV7  -66.6554     7.2052  -9.251  < 2e-16 ***
## SV2:SV3    0.0643     0.1384   0.465 0.642219    
## SV2:SV51   0.8254     0.2346   3.518 0.000435 ***
## SV2:SV7   -1.4672     1.1057  -1.327 0.184524    
## SV3:SV51   1.5724     0.5389   2.918 0.003527 ** 
## SV3:SV7    0.5606     3.5679   0.157 0.875154    
## SV51:SV7 -14.8997     4.3205  -3.449 0.000564 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
## 
## Theta = 2.3681 
## Number of iterations in BFGS optimization: 52 
## Log-likelihood: -1.292e+05 on 29 Df
waldtest(ZIDN_pred_only_nb_red_SV6_main, 
         ZIDN_pred_only_nb_red_SV6_main_noInter)
## Wald test
## 
## Model 1: N ~ (SV1 + SV2 + SV3 + SV7)^2 | SV6 + (SV1 + SV2 + SV3 + SV5 + 
##     SV7)^2
## Model 2: N ~ (SV1 + SV2 + SV3 + SV7)^2 | SV6 + (SV1 + SV2 + SV3 + SV5 + 
##     SV7)^2 - 1
##   Res.Df Df  Chisq Pr(>Chisq)    
## 1  49971                         
## 2  49971  0 0.0527  < 2.2e-16 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
AIC(ZIDN_pred_only_nb_red_SV6_main, ZIDN_pred_only_nb_red_SV6_main_noInter)
##                                        df      AIC
## ZIDN_pred_only_nb_red_SV6_main         29 258399.9
## ZIDN_pred_only_nb_red_SV6_main_noInter 29 258399.9
Lastly, now that there are fewer terms in the model as we have removed the interaction effects with SV6, we can further explore the role of predation in the count component by including SV5 (with SV6 the model would still fail).
ZIDN_pred_only_nb_red_SV6_main_noInter_SV5_count <- 
                            zeroinfl(N ~ (SV1 + SV2 + SV3 + SV5 + SV7)^2 |
                                          SV6 + (SV1 + SV2 + SV3 + SV5 + SV7)^2 -1,
                                      dist="negbin",
                                      data = lrun.LHS.no.base.SVs[sel_pred, ])
## Warning: glm.fit: fitted probabilities numerically 0 or 1 occurred
summary(ZIDN_pred_only_nb_red_SV6_main_noInter_SV5_count)
## 
## Call:
## zeroinfl(formula = N ~ (SV1 + SV2 + SV3 + SV5 + SV7)^2 | SV6 + (SV1 + 
##     SV2 + SV3 + SV5 + SV7)^2 - 1, data = lrun.LHS.no.base.SVs[sel_pred, 
##     ], dist = "negbin")
## 
## Pearson residuals:
##        Min         1Q     Median         3Q        Max 
## -2.390e+00 -6.326e-02 -1.388e-08 -1.361e-08  4.231e+00 
## 
## Count model coefficients (negbin with log link):
##              Estimate Std. Error z value Pr(>|z|)    
## (Intercept)  7.273383   0.143397  50.722  < 2e-16 ***
## SV1         -0.867086   0.094810  -9.145  < 2e-16 ***
## SV2          0.214901   0.025644   8.380  < 2e-16 ***
## SV3         -3.491199   0.042978 -81.233  < 2e-16 ***
## SV51         0.784085   0.084364   9.294  < 2e-16 ***
## SV7         -3.325109   0.187412 -17.742  < 2e-16 ***
## SV1:SV2      0.035754   0.004698   7.611 2.72e-14 ***
## SV1:SV3      0.205782   0.007650  26.898  < 2e-16 ***
## SV1:SV51     0.011318   0.014139   0.800   0.4234    
## SV1:SV7      2.520246   0.119994  21.003  < 2e-16 ***
## SV2:SV3      0.026226   0.002071  12.666  < 2e-16 ***
## SV2:SV51     0.059420   0.004066  14.613  < 2e-16 ***
## SV2:SV7     -0.468541   0.033320 -14.062  < 2e-16 ***
## SV3:SV51     0.291163   0.006322  46.058  < 2e-16 ***
## SV3:SV7      3.161073   0.056675  55.775  < 2e-16 ***
## SV51:SV7    -0.260809   0.108083  -2.413   0.0158 *  
## Log(theta)   1.913872   0.011255 170.051  < 2e-16 ***
## 
## Zero-inflation model coefficients (binomial with logit link):
##           Estimate Std. Error z value Pr(>|z|)    
## SV60      94.29945  269.95805   0.349 0.726855    
## SV61      -8.30677    3.66745  -2.265 0.023513 *  
## SV1       19.52866    4.16465   4.689 2.74e-06 ***
## SV2        1.14062    0.83157   1.372 0.170174    
## SV3        3.18674    2.50517   1.272 0.203349    
## SV51       2.54094    2.89690   0.877 0.380418    
## SV7       13.05540    4.67517   2.792 0.005230 ** 
## SV1:SV2   -0.15757    0.22419  -0.703 0.482140    
## SV1:SV3    6.16248    0.37714  16.340  < 2e-16 ***
## SV1:SV51  -6.92319    0.79440  -8.715  < 2e-16 ***
## SV1:SV7  -66.39689    7.09582  -9.357  < 2e-16 ***
## SV2:SV3    0.06074    0.13728   0.442 0.658148    
## SV2:SV51   0.83152    0.23266   3.574 0.000352 ***
## SV2:SV7   -1.42337    1.09369  -1.301 0.193106    
## SV3:SV51   1.56332    0.53631   2.915 0.003558 ** 
## SV3:SV7    0.45751    3.52220   0.130 0.896651    
## SV51:SV7 -14.70791    4.27692  -3.439 0.000584 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 
## 
## Theta = 6.7793 
## Number of iterations in BFGS optimization: 62 
## Log-likelihood: -1.188e+05 on 34 Df
waldtest(ZIDN_pred_only_nb_red_SV6_main_noInter,
         ZIDN_pred_only_nb_red_SV6_main_noInter_SV5_count)
## Wald test
## 
## Model 1: N ~ (SV1 + SV2 + SV3 + SV7)^2 | SV6 + (SV1 + SV2 + SV3 + SV5 + 
##     SV7)^2 - 1
## Model 2: N ~ (SV1 + SV2 + SV3 + SV5 + SV7)^2 | SV6 + (SV1 + SV2 + SV3 + 
##     SV5 + SV7)^2 - 1
##   Res.Df Df Chisq Pr(>Chisq)    
## 1  49971                        
## 2  49966  5 38831  < 2.2e-16 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
AIC(ZIDN_pred_only_nb_red_SV6_main_noInter,
    ZIDN_pred_only_nb_red_SV6_main_noInter_SV5_count)
##                                                  df      AIC
## ZIDN_pred_only_nb_red_SV6_main_noInter           29 258399.9
## ZIDN_pred_only_nb_red_SV6_main_noInter_SV5_count 34 237688.4
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