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APPENDIX 2: Statistical models 

Indefinite determiner
Model 1: Binomial mixed effects model for the high-schoolers (B-group) and adults (C-group) in all seven locations (glmer-function in R). 

Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) ['glmerMod']
 Family: binomial  ( logit )
Formula: Fem ~ Sted * AgeGroup + (1 | Word) + (1 | subject)
   Data: subset(GenVAC2, Condition == "Indef")
Control: glmerControl(optimizer = "bobyqa", optCtrl = list(maxfun = 2e+06))

     AIC      BIC   logLik deviance df.resid 
  3595.2   3708.9  -1781.6   3563.2     8995 

Scaled residuals: 
    Min      1Q  Median      3Q     Max 
-9.0936 -0.0653  0.0208  0.1699 14.9739 

Random effects:
 Groups  Name        Variance Std.Dev.
 subject (Intercept) 15.2955  3.9109  
 Word    (Intercept)  0.7578  0.8705  
Number of obs: 9011, groups:  subject, 288; Word, 16

Fixed effects:
                           Estimate Std. Error z value Pr(>|z|)    
(Intercept)                 -1.9998     0.9812  -2.038 0.041538 *  
StedEgersund                 5.0188     1.3309   3.771 0.000163 ***
StedKristiansand            -5.2283     1.3944  -3.749 0.000177 ***
StedLyngdal                 -1.8387     1.4045  -1.309 0.190480    
StedMoiRana                  9.0814     1.4176   6.406 1.49e-10 ***
StedStavanger               -7.4494     1.7093  -4.358 1.31e-05 ***
StedTrondheim               -3.7013     1.4557  -2.543 0.011001 *  
AgeGroupC                    8.2915     1.3741   6.034 1.60e-09 ***
StedEgersund:AgeGroupC      -7.9894     1.8518  -4.314 1.60e-05 ***
StedKristiansand:AgeGroupC   0.6177     1.8849   0.328 0.743122    
StedLyngdal:AgeGroupC       -1.1035     1.9454  -0.567 0.570573    
StedMoiRana:AgeGroupC       -7.9780     1.9534  -4.084 4.42e-05 ***
StedStavanger:AgeGroupC      0.1376     2.1050   0.065 0.947881    
StedTrondheim:AgeGroupC     -4.3873     1.9261  -2.278 0.022733 *  
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Pairwise comparisons (emmeans-function in R) across age groups
Sted = Bodo:
 AgeGroup emmean    SE  df asymp.LCL asymp.UCL
 B         -2.00 0.981 Inf     -3.92  -0.07668
 C          6.29 1.022 Inf      4.29   8.29447

Sted = Egersund:
 AgeGroup emmean    SE  df asymp.LCL asymp.UCL
 B          3.02 0.944 Inf      1.17   4.86878
 C          3.32 0.861 Inf      1.63   5.00909

Sted = Kristiansand:
 AgeGroup emmean    SE  df asymp.LCL asymp.UCL
 B         -7.23 1.077 Inf     -9.34  -5.11671
 C          1.68 0.940 Inf     -0.16   3.52256

Sted = Lyngdal:
 AgeGroup emmean    SE  df asymp.LCL asymp.UCL
 B         -3.84 1.072 Inf     -5.94  -1.73656
 C          3.35 1.007 Inf      1.38   5.32357

Sted = MoiRana:
 AgeGroup emmean    SE  df asymp.LCL asymp.UCL
 B          7.08 1.055 Inf      5.01   9.14891
 C          7.40 1.063 Inf      5.31   9.47906

Sted = Stavanger:
 AgeGroup emmean    SE  df asymp.LCL asymp.UCL
 B         -9.45 1.464 Inf    -12.32  -6.58029
 C         -1.02 0.881 Inf     -2.75   0.70578

Sted = Trondheim:
 AgeGroup emmean    SE  df asymp.LCL asymp.UCL
 B         -5.70 1.156 Inf     -7.97  -3.43458
 C         -1.80 0.915 Inf     -3.59  -0.00439

Results are given on the logit (not the response) scale. 
Confidence level used: 0.95 

$contrasts
Sted = Bodo:
 contrast estimate   SE  df z.ratio p.value
 B - C      -8.292 1.37 Inf  -6.034  <.0001

Sted = Egersund:
 contrast estimate   SE  df z.ratio p.value
 B - C      -0.302 1.23 Inf  -0.245  0.8067

Sted = Kristiansand:
 contrast estimate   SE  df z.ratio p.value
 B - C      -8.909 1.40 Inf  -6.354  <.0001

Sted = Lyngdal:
 contrast estimate   SE  df z.ratio p.value
 B - C      -7.188 1.44 Inf  -4.976  <.0001

Sted = MoiRana:
 contrast estimate   SE  df z.ratio p.value
 B - C      -0.314 1.41 Inf  -0.222  0.8242

Sted = Stavanger:
 contrast estimate   SE  df z.ratio p.value
 B - C      -8.429 1.66 Inf  -5.067  <.0001

Sted = Trondheim:
 contrast estimate   SE  df z.ratio p.value
 B - C      -3.904 1.42 Inf  -2.752  0.0059

Results are given on the log odds ratio (not the response) scale.

Pairwise comparisons (emmeans-function in R) across locations
AgeGroup = B:
 Sted         emmean    SE  df asymp.LCL asymp.UCL
 Bodo          -2.00 0.981 Inf     -3.92  -0.07668
 Egersund       3.02 0.944 Inf      1.17   4.86878
 Kristiansand  -7.23 1.077 Inf     -9.34  -5.11671
 Lyngdal       -3.84 1.072 Inf     -5.94  -1.73656
 MoiRana        7.08 1.055 Inf      5.01   9.14891
 Stavanger     -9.45 1.464 Inf    -12.32  -6.58029
 Trondheim     -5.70 1.156 Inf     -7.97  -3.43458

AgeGroup = C:
 Sted         emmean    SE  df asymp.LCL asymp.UCL
 Bodo           6.29 1.022 Inf      4.29   8.29447
 Egersund       3.32 0.861 Inf      1.63   5.00909
 Kristiansand   1.68 0.940 Inf     -0.16   3.52256
 Lyngdal        3.35 1.007 Inf      1.38   5.32357
 MoiRana        7.40 1.063 Inf      5.31   9.47906
 Stavanger     -1.02 0.881 Inf     -2.75   0.70578
 Trondheim     -1.80 0.915 Inf     -3.59  -0.00439

Results are given on the logit (not the response) scale. 
Confidence level used: 0.95 

$contrasts
AgeGroup = B:
 contrast                 estimate   SE  df z.ratio p.value
 Bodo - Egersund           -5.0188 1.33 Inf  -3.771  0.0031
 Bodo - Kristiansand        5.2283 1.39 Inf   3.749  0.0034
 Bodo - Lyngdal             1.8387 1.40 Inf   1.309  0.8480
 Bodo - MoiRana            -9.0814 1.42 Inf  -6.406  <.0001
 Bodo - Stavanger           7.4494 1.71 Inf   4.358  0.0003
 Bodo - Trondheim           3.7013 1.46 Inf   2.543  0.1442
 Egersund - Kristiansand   10.2471 1.42 Inf   7.228  <.0001
 Egersund - Lyngdal         6.8575 1.40 Inf   4.882  <.0001
 Egersund - MoiRana        -4.0627 1.36 Inf  -2.983  0.0452
 Egersund - Stavanger      12.4681 1.73 Inf   7.227  <.0001
 Egersund - Trondheim       8.7201 1.48 Inf   5.902  <.0001
 Kristiansand - Lyngdal    -3.3896 1.45 Inf  -2.336  0.2265
 Kristiansand - MoiRana   -14.3098 1.54 Inf  -9.288  <.0001
 Kristiansand - Stavanger   2.2211 1.75 Inf   1.267  0.8669
 Kristiansand - Trondheim  -1.5270 1.49 Inf  -1.026  0.9481
 Lyngdal - MoiRana        -10.9202 1.50 Inf  -7.259  <.0001
 Lyngdal - Stavanger        5.6107 1.76 Inf   3.183  0.0246
 Lyngdal - Trondheim        1.8626 1.52 Inf   1.229  0.8832
 MoiRana - Stavanger       16.5308 1.82 Inf   9.070  <.0001
 MoiRana - Trondheim       12.7828 1.59 Inf   8.042  <.0001
 Stavanger - Trondheim     -3.7481 1.80 Inf  -2.082  0.3632

AgeGroup = C:
 contrast                 estimate   SE  df z.ratio p.value
 Bodo - Egersund            2.9706 1.29 Inf   2.301  0.2432
 Bodo - Kristiansand        4.6106 1.34 Inf   3.436  0.0106
 Bodo - Lyngdal             2.9422 1.39 Inf   2.120  0.3405
 Bodo - MoiRana            -1.1034 1.39 Inf  -0.793  0.9858
 Bodo - Stavanger           7.3118 1.32 Inf   5.537  <.0001
 Bodo - Trondheim           8.0887 1.35 Inf   5.989  <.0001
 Egersund - Kristiansand    1.6400 1.24 Inf   1.328  0.8390
 Egersund - Lyngdal        -0.0284 1.29 Inf  -0.022  1.0000
 Egersund - MoiRana        -4.0740 1.32 Inf  -3.077  0.0342
 Egersund - Stavanger       4.3412 1.19 Inf   3.635  0.0052
 Egersund - Trondheim       5.1181 1.22 Inf   4.193  0.0005
 Kristiansand - Lyngdal    -1.6684 1.34 Inf  -1.245  0.8764
 Kristiansand - MoiRana    -5.7140 1.37 Inf  -4.156  0.0006
 Kristiansand - Stavanger   2.7012 1.25 Inf   2.156  0.3195
 Kristiansand - Trondheim   3.4781 1.28 Inf   2.722  0.0927
 Lyngdal - MoiRana         -4.0456 1.42 Inf  -2.851  0.0658
 Lyngdal - Stavanger        4.3696 1.30 Inf   3.350  0.0142
 Lyngdal - Trondheim        5.1465 1.33 Inf   3.868  0.0021
 MoiRana - Stavanger        8.4152 1.36 Inf   6.203  <.0001
 MoiRana - Trondheim        9.1921 1.39 Inf   6.629  <.0001
 Stavanger - Trondheim      0.7769 1.23 Inf   0.633  0.9957

Results are given on the log odds ratio (not the response) scale. 
P value adjustment: tukey method for comparing a family of 7 estimates

Model 2: Binomial mixed effects model for the locations with three age groups (children, high-schoolers, adults) (glmer-function in R)
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) ['glmerMod']
 Family: binomial  ( logit )
Formula: Fem ~ Sted * AgeGroup + (1 | Word) + (1 | subject)
   Data: subset(GenVAC3, Condition == "Indef")
Control: glmerControl(optimizer = "bobyqa", optCtrl = list(maxfun = 2e+06))

     AIC      BIC   logLik deviance df.resid 
  2244.4   2317.6  -1111.2   2222.4     5730 

Scaled residuals: 
     Min       1Q   Median       3Q      Max 
-11.9044  -0.0199   0.0312   0.1777  15.5147 

Random effects:
 Groups  Name        Variance Std.Dev.
 subject (Intercept) 10.138   3.184   
 Word    (Intercept)  1.133   1.064   
Number of obs: 5741, groups:  subject, 184; Word, 16

Fixed effects:
                        Estimate Std. Error z value Pr(>|z|)    
(Intercept)              -0.8372     0.8081  -1.036 0.300170    
StedMoiRana               4.8564     1.1356   4.276 1.90e-05 ***
StedStavanger            -6.8058     1.2503  -5.443 5.23e-08 ***
AgeGroupB                 3.7398     1.0699   3.496 0.000473 ***
AgeGroupC                 4.2094     1.0257   4.104 4.06e-05 ***
StedMoiRana:AgeGroupB    -1.2664     1.6104  -0.786 0.431622    
StedStavanger:AgeGroupB  -4.9441     1.8953  -2.609 0.009092 ** 
StedMoiRana:AgeGroupC    -1.2975     1.5925  -0.815 0.415197    
StedStavanger:AgeGroupC   2.5443     1.5662   1.625 0.104261    
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Pairwise comparisons (emmeans-function in R) across age groups
Sted = Egersund:
 AgeGroup emmean    SE  df asymp.LCL asymp.UCL
 A        -0.837 0.808 Inf     -2.42     0.747
 B         2.903 0.795 Inf      1.34     4.461
 C         3.372 0.736 Inf      1.93     4.815

Sted = MoiRana:
 AgeGroup emmean    SE  df asymp.LCL asymp.UCL
 A         4.019 0.882 Inf      2.29     5.748
 B         6.493 0.977 Inf      4.58     8.407
 C         6.931 0.982 Inf      5.01     8.856

Sted = Stavanger:
 AgeGroup emmean    SE  df asymp.LCL asymp.UCL
 A        -7.643 1.040 Inf     -9.68    -5.604
 B        -8.847 1.302 Inf    -11.40    -6.296
 C        -0.889 0.743 Inf     -2.34     0.566

Results are given on the logit (not the response) scale. 
Confidence level used: 0.95 

$contrasts
Sted = Egersund:
 contrast estimate   SE  df z.ratio p.value
 A - B      -3.740 1.07 Inf  -3.496  0.0014
 A - C      -4.209 1.03 Inf  -4.104  0.0001
 B - C      -0.470 1.01 Inf  -0.464  0.8879

Sted = MoiRana:
 contrast estimate   SE  df z.ratio p.value
 A - B      -2.473 1.23 Inf  -2.011  0.1095
 A - C      -2.912 1.24 Inf  -2.355  0.0485
 B - C      -0.439 1.27 Inf  -0.346  0.9362

Sted = Stavanger:
 contrast estimate   SE  df z.ratio p.value
 A - B       1.204 1.57 Inf   0.765  0.7244
 A - C      -6.754 1.21 Inf  -5.602  <.0001
 B - C      -7.958 1.44 Inf  -5.533  <.0001

Results are given on the log odds ratio (not the response) scale. 
P value adjustment: tukey method for comparing a family of 3 estimates

Pairwise comparisons (emmeans-function in R) across locations
$emmeans
AgeGroup = A:
 Sted      emmean    SE  df asymp.LCL asymp.UCL
 Egersund  -0.837 0.808 Inf     -2.42     0.747
 MoiRana    4.019 0.882 Inf      2.29     5.748
 Stavanger -7.643 1.040 Inf     -9.68    -5.604

AgeGroup = B:
 Sted      emmean    SE  df asymp.LCL asymp.UCL
 Egersund   2.903 0.795 Inf      1.34     4.461
 MoiRana    6.493 0.977 Inf      4.58     8.407
 Stavanger -8.847 1.302 Inf    -11.40    -6.296

AgeGroup = C:
 Sted      emmean    SE  df asymp.LCL asymp.UCL
 Egersund   3.372 0.736 Inf      1.93     4.815
 MoiRana    6.931 0.982 Inf      5.01     8.856
 Stavanger -0.889 0.743 Inf     -2.34     0.566

Results are given on the logit (not the response) scale. 
Confidence level used: 0.95 

$contrasts
AgeGroup = A:
 contrast             estimate    SE  df z.ratio p.value
 Egersund - MoiRana      -4.86 1.136 Inf  -4.276  0.0001
 Egersund - Stavanger     6.81 1.250 Inf   5.443  <.0001
 MoiRana - Stavanger     11.66 1.338 Inf   8.715  <.0001

AgeGroup = B:
 contrast             estimate    SE  df z.ratio p.value
 Egersund - MoiRana      -3.59 1.177 Inf  -3.050  0.0065
 Egersund - Stavanger    11.75 1.493 Inf   7.869  <.0001
 MoiRana - Stavanger     15.34 1.642 Inf   9.342  <.0001

AgeGroup = C:
 contrast             estimate    SE  df z.ratio p.value
 Egersund - MoiRana      -3.56 1.154 Inf  -3.085  0.0058
 Egersund - Stavanger     4.26 0.977 Inf   4.360  <.0001
 MoiRana - Stavanger      7.82 1.185 Inf   6.600  <.0001

Results are given on the log odds ratio (not the response) scale. 
P value adjustment: tukey method for comparing a family of 3 estimates

Definite suffixes
Model 1: Binomial mixed effects model for the high-schoolers (B-group) and adults (C-group) in all seven locations (glmer-function in R). 
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) ['glmerMod']
 Family: binomial  ( logit )
Formula: Fem ~ Sted * AgeGroup + (1 | Word) + (1 | subject)
   Data: subset(GenVAC2, Condition == "Def")
Control: glmerControl(optimizer = "bobyqa", optCtrl = list(maxfun = 2e+06))

     AIC      BIC   logLik deviance df.resid 
  1147.5   1250.1   -557.7   1115.5     4505 

Scaled residuals: 
     Min       1Q   Median       3Q      Max 
-10.2987   0.0145   0.0324   0.1111  10.1438 

Random effects:
 Groups  Name        Variance Std.Dev.
 subject (Intercept) 8.7203   2.9530  
 Word    (Intercept) 0.9767   0.9883  
Number of obs: 4521, groups:  subject, 287; Word, 16

Fixed effects:
                           Estimate Std. Error z value Pr(>|z|)    
(Intercept)                  7.0556     1.0052   7.019 2.23e-12 ***
StedEgersund                -1.3072     1.2174  -1.074   0.2829    
StedKristiansand            -3.0143     1.2293  -2.452   0.0142 *  
StedLyngdal                 16.5454    71.0072   0.233   0.8158    
StedMoiRana                  1.9026     1.6533   1.151   0.2498    
StedStavanger               -8.5298     1.2464  -6.843 7.73e-12 ***
StedTrondheim               -0.7741     1.2722  -0.608   0.5429    
AgeGroupC                    0.7781     1.3109   0.594   0.5528    
StedEgersund:AgeGroupC      -1.9322     1.7160  -1.126   0.2602    
StedKristiansand:AgeGroupC   3.2041     1.8480   1.734   0.0829 .  
StedLyngdal:AgeGroupC      -17.7003    71.0087  -0.249   0.8032    
StedMoiRana:AgeGroupC       -2.4874     2.1364  -1.164   0.2443    
StedStavanger:AgeGroupC      2.3697     1.6517   1.435   0.1514    
StedTrondheim:AgeGroupC      0.9764     1.8493   0.528   0.5975    
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Pairwise comparisons (emmeans-function in R) across age groups
$emmeans
Sted = Bodo:
 AgeGroup emmean     SE  df asymp.LCL asymp.UCL
 B          7.06  1.005 Inf     5.085    9.0257
 C          7.83  1.076 Inf     5.725    9.9424

Sted = Egersund:
 AgeGroup emmean     SE  df asymp.LCL asymp.UCL
 B          5.75  0.927 Inf     3.932    7.5650
 C          4.59  0.775 Inf     3.075    6.1140

Sted = Kristiansand:
 AgeGroup emmean     SE  df asymp.LCL asymp.UCL
 B          4.04  0.901 Inf     2.276    5.8070
 C          8.02  1.107 Inf     5.855   10.1923

Sted = Lyngdal:
 AgeGroup emmean     SE  df asymp.LCL asymp.UCL
 B         23.60 71.014 Inf  -115.584  162.7862
 C          6.68  1.056 Inf     4.609    8.7485

Sted = MoiRana:
 AgeGroup emmean     SE  df asymp.LCL asymp.UCL
 B          8.96  1.473 Inf     6.072   11.8444
 C          7.25  1.065 Inf     5.162    9.3360

Sted = Stavanger:
 AgeGroup emmean     SE  df asymp.LCL asymp.UCL
 B         -1.47  0.765 Inf    -2.973    0.0248
 C          1.67  0.729 Inf     0.245    3.1019

Sted = Trondheim:
 AgeGroup emmean     SE  df asymp.LCL asymp.UCL
 B          6.28  1.020 Inf     4.283    8.2800
 C          8.04  1.052 Inf     5.975   10.0974

Results are given on the logit (not the response) scale. 
Confidence level used: 0.95 

$contrasts
Sted = Bodo:
 contrast estimate    SE  df z.ratio p.value
 B - C      -0.778  1.31 Inf  -0.594  0.5528

Sted = Egersund:
 contrast estimate    SE  df z.ratio p.value
 B - C       1.154  1.11 Inf   1.043  0.2971

Sted = Kristiansand:
 contrast estimate    SE  df z.ratio p.value
 B - C      -3.982  1.30 Inf  -3.059  0.0022

Sted = Lyngdal:
 contrast estimate    SE  df z.ratio p.value
 B - C      16.922 71.01 Inf   0.238  0.8116

Sted = MoiRana:
 contrast estimate    SE  df z.ratio p.value
 B - C       1.709  1.69 Inf   1.011  0.3118

Sted = Stavanger:
 contrast estimate    SE  df z.ratio p.value
 B - C      -3.148  1.01 Inf  -3.122  0.0018

Sted = Trondheim:
 contrast estimate    SE  df z.ratio p.value
 B - C      -1.755  1.31 Inf  -1.344  0.1791

Results are given on the log odds ratio (not the response) scale.

Pairwise comparisons (emmeans-function in R) across locations (excl. Lyngdal)
$emmeans
AgeGroup = B:
 Sted         emmean    SE  df asymp.LCL asymp.UCL
 Bodo           7.04 1.010 Inf     5.061     9.020
 Egersund       5.75 0.936 Inf     3.915     7.585
 Kristiansand   4.05 0.918 Inf     2.253     5.850
 MoiRana        8.92 1.489 Inf     6.002    11.837
 Stavanger     -1.49 0.778 Inf    -3.016     0.034
 Trondheim      6.28 1.026 Inf     4.272     8.294

AgeGroup = C:
 Sted         emmean    SE  df asymp.LCL asymp.UCL
 Bodo           7.80 1.083 Inf     5.683     9.927
 Egersund       4.58 0.786 Inf     3.039     6.120
 Kristiansand   8.01 1.115 Inf     5.821    10.190
 MoiRana        7.23 1.069 Inf     5.135     9.326
 Stavanger      1.68 0.742 Inf     0.224     3.132
 Trondheim      8.01 1.058 Inf     5.934    10.080

Results are given on the logit (not the response) scale. 
Confidence level used: 0.95 

$contrasts
AgeGroup = B:
 contrast                 estimate   SE  df z.ratio p.value
 Bodo - Egersund           1.28991 1.23 Inf   1.050  0.9007
 Bodo - Kristiansand       2.98887 1.24 Inf   2.401  0.1558
 Bodo - MoiRana           -1.87918 1.67 Inf  -1.122  0.8724
 Bodo - Stavanger          8.53143 1.26 Inf   6.765  <.0001
 Bodo - Trondheim          0.75738 1.28 Inf   0.591  0.9917
 Egersund - Kristiansand   1.69897 1.20 Inf   1.416  0.7172
 Egersund - MoiRana       -3.16908 1.64 Inf  -1.930  0.3836
 Egersund - Stavanger      7.24152 1.20 Inf   6.043  <.0001
 Egersund - Trondheim     -0.53253 1.24 Inf  -0.428  0.9982
 Kristiansand - MoiRana   -4.86805 1.65 Inf  -2.943  0.0383
 Kristiansand - Stavanger  5.54255 1.18 Inf   4.715  <.0001
 Kristiansand - Trondheim -2.23149 1.26 Inf  -1.771  0.4847
 MoiRana - Stavanger      10.41060 1.67 Inf   6.234  <.0001
 MoiRana - Trondheim       2.63656 1.68 Inf   1.566  0.6212
 Stavanger - Trondheim    -7.77404 1.27 Inf  -6.103  <.0001

AgeGroup = C:
 contrast                 estimate   SE  df z.ratio p.value
 Bodo - Egersund           3.22571 1.23 Inf   2.615  0.0936
 Bodo - Kristiansand      -0.20099 1.39 Inf  -0.144  1.0000
 Bodo - MoiRana            0.57400 1.37 Inf   0.419  0.9984
 Bodo - Stavanger          6.12669 1.23 Inf   4.993  <.0001
 Bodo - Trondheim         -0.20202 1.36 Inf  -0.149  1.0000
 Egersund - Kristiansand  -3.42669 1.26 Inf  -2.728  0.0698
 Egersund - MoiRana       -2.65171 1.22 Inf  -2.167  0.2534
 Egersund - Stavanger      2.90098 1.01 Inf   2.884  0.0453
 Egersund - Trondheim     -3.42772 1.21 Inf  -2.828  0.0532
 Kristiansand - MoiRana    0.77498 1.38 Inf   0.560  0.9935
 Kristiansand - Stavanger  6.32768 1.25 Inf   5.057  <.0001
 Kristiansand - Trondheim -0.00103 1.37 Inf  -0.001  1.0000
 MoiRana - Stavanger       5.55269 1.22 Inf   4.564  0.0001
 MoiRana - Trondheim      -0.77601 1.35 Inf  -0.575  0.9927
 Stavanger - Trondheim    -6.32871 1.21 Inf  -5.250  <.0001

Results are given on the log odds ratio (not the response) scale. 
P value adjustment: tukey method for comparing a family of 6 estimates

Model 2: Binomial mixed effects model for the locations with three age groups (children, high-schoolers, adults) (glmer-function in R)
Generalized linear mixed model fit by maximum likelihood (Laplace Approximation) ['glmerMod']
 Family: binomial  ( logit )
Formula: Fem ~ Sted * AgeGroup + (1 | Word) + (1 | subject)
   Data: subset(GenVAC3, Condition == "Def")
Control: glmerControl(optimizer = "bobyqa", optCtrl = list(maxfun = 2e+06))

     AIC      BIC   logLik deviance df.resid 
  1018.6   1084.3   -498.3    996.6     2892 

Scaled residuals: 
     Min       1Q   Median       3Q      Max 
-10.7709   0.0058   0.0316   0.1196  12.7246 

Random effects:
 Groups  Name        Variance Std.Dev.
 subject (Intercept) 12.692   3.563   
 Word    (Intercept)  1.702   1.304   
Number of obs: 2903, groups:  subject, 184; Word, 16

Fixed effects:
                        Estimate Std. Error z value Pr(>|z|)    
(Intercept)               4.6131     1.0248   4.502 6.75e-06 ***
StedMoiRana               4.2059     1.5093   2.787  0.00532 ** 
StedStavanger            -7.7562     1.4505  -5.347 8.92e-08 ***
AgeGroupB                 1.9497     1.3439   1.451  0.14683    
AgeGroupC                 0.5140     1.2659   0.406  0.68473    
StedMoiRana:AgeGroupB    -1.0170     2.3582  -0.431  0.66627    
StedStavanger:AgeGroupB  -0.4577     1.8617  -0.246  0.80580    
StedMoiRana:AgeGroupC    -1.2456     2.0102  -0.620  0.53550    
StedStavanger:AgeGroupC   4.6173     1.8481   2.498  0.01248 *  
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1

Pairwise comparisons (emmeans-function in R) across age groups
$emmeans
Sted = Egersund:
 AgeGroup emmean    SE  df asymp.LCL asymp.UCL
 A          4.61 1.025 Inf     2.605     6.622
 B          6.56 1.081 Inf     4.444     8.681
 C          5.13 0.937 Inf     3.292     6.963

Sted = MoiRana:
 AgeGroup emmean    SE  df asymp.LCL asymp.UCL
 A          8.82 1.292 Inf     6.286    11.352
 B          9.75 1.625 Inf     6.567    12.937
 C          8.09 1.165 Inf     5.804    10.370

Sted = Stavanger:
 AgeGroup emmean    SE  df asymp.LCL asymp.UCL
 A         -3.14 1.067 Inf    -5.234    -1.052
 B         -1.65 0.931 Inf    -3.476     0.174
 C          1.99 0.893 Inf     0.238     3.738

Results are given on the logit (not the response) scale. 
Confidence level used: 0.95 

$contrasts
Sted = Egersund:
 contrast estimate   SE  df z.ratio p.value
 A - B      -1.950 1.34 Inf  -1.451  0.3149
 A - C      -0.514 1.27 Inf  -0.406  0.9132
 B - C       1.436 1.28 Inf   1.124  0.4995

Sted = MoiRana:
 contrast estimate   SE  df z.ratio p.value
 A - B      -0.933 1.93 Inf  -0.482  0.8798
 A - C       0.732 1.56 Inf   0.469  0.8860
 B - C       1.664 1.85 Inf   0.899  0.6412

Sted = Stavanger:
 contrast estimate   SE  df z.ratio p.value
 A - B      -1.492 1.31 Inf  -1.137  0.4911
 A - C      -5.131 1.34 Inf  -3.816  0.0004
 B - C      -3.639 1.22 Inf  -2.983  0.0080

Results are given on the log odds ratio (not the response) scale. 
P value adjustment: tukey method for comparing a family of 3 estimates

Pairwise comparisons (emmeans-function in R) across locations 
$emmeans
AgeGroup = A:
 Sted      emmean    SE  df asymp.LCL asymp.UCL
 Egersund    4.61 1.025 Inf     2.605     6.622
 MoiRana     8.82 1.292 Inf     6.286    11.352
 Stavanger  -3.14 1.067 Inf    -5.234    -1.052

AgeGroup = B:
 Sted      emmean    SE  df asymp.LCL asymp.UCL
 Egersund    6.56 1.081 Inf     4.444     8.681
 MoiRana     9.75 1.625 Inf     6.567    12.937
 Stavanger  -1.65 0.931 Inf    -3.476     0.174

AgeGroup = C:
 Sted      emmean    SE  df asymp.LCL asymp.UCL
 Egersund    5.13 0.937 Inf     3.292     6.963
 MoiRana     8.09 1.165 Inf     5.804    10.370
 Stavanger   1.99 0.893 Inf     0.238     3.738

Results are given on the logit (not the response) scale. 
Confidence level used: 0.95 

$contrasts
AgeGroup = A:
 contrast             estimate   SE  df z.ratio p.value
 Egersund - MoiRana      -4.21 1.51 Inf  -2.787  0.0147
 Egersund - Stavanger     7.76 1.45 Inf   5.347  <.0001
 MoiRana - Stavanger     11.96 1.69 Inf   7.092  <.0001

AgeGroup = B:
 contrast             estimate   SE  df z.ratio p.value
 Egersund - MoiRana      -3.19 1.80 Inf  -1.774  0.1783
 Egersund - Stavanger     8.21 1.39 Inf   5.926  <.0001
 MoiRana - Stavanger     11.40 1.84 Inf   6.191  <.0001

AgeGroup = C:
 contrast             estimate   SE  df z.ratio p.value
 Egersund - MoiRana      -2.96 1.34 Inf  -2.206  0.0702
 Egersund - Stavanger     3.14 1.18 Inf   2.659  0.0214
 MoiRana - Stavanger      6.10 1.34 Inf   4.548  <.0001

Results are given on the log odds ratio (not the response) scale. 
P value adjustment: tukey method for comparing a family of 3 estimates
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