






D Multitask Size Experiment

Figure 6: Log learning curve of varying dataset sample size on MULTITASK. Dashed vertical lines represent the
total size of the demographic group.
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E Feature Study

We observed performance difference between demographic groups for both our datasets with mental health
models using the following feature groups: LIWC, LDA, GloVe and TF-IDF as specified in Appendix C.
To explore the source of the performance difference observed in demographic groups, we train classifiers
with each individual feature group and present average F1 score per demographic groups as well as our
fairness metrics in Table 4.

TF-IDF and GloVe embeddings yield better model performance than the other feature groups at the
expense of fairness as measure by our fairness metrics. The most fair feature set was LIWC, although it
was also the least informative feature set resulting in worst performing models.

However, trends observed in Section 6.2 still apply in all feature groups, mainly models tend to
underperform for PoC groups (female PoC groups in CLPSYCH).

CLPSYCH

full TF-IDF LDA LIWC GloVe

Female White 0.77 ± 0.005 0.77 ± 0.005 0.70 ± 0.008 0.68 ± 0.010 0.71 ± 0.007
PoC 0.41 ± 0.013 0.42 ± 0.001 0.41 ± 0.026 0.45 ± 0.020 0.47 ± 0.020

Male White 0.74 ± 0.008 0.74 ± 0.008 0.65 ± 0.019 0.68 ± 0.021 0.68 ± 0.019
PoC 0.76 ± 0.035 0.74 ± 0.034 0.62 ± 0.054 0.55 ± 0.040 0.75 ± 0.032

Equal Odds 0.21 ± 0.023 0.20 ± 0.023 0.21 ± 0.031 0.17 ± 0.021 0.21 ± 0.022
Opportunity 0.25 ± 0.039 0.25 ± 0.040 0.24 ± 0.039 0.17 ± 0.028 0.18 ± 0.029

Table 4: Avg. F1 with 95% conf. interval from bootstrap across gender and ethnicity groups, and absolute avg.
equal odds and equal opportunity differences. PoC groups (female PoC) perform worse for models separately
trained on each of our feature group.
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F Additional LIWC Categories Figures

Previous research has identified specific LIWC dimensions that are of importance in depression groups.
In addition to First-person pronoun (pro1), categories like Negative Emotion (negemo), Swearing (swear),
Anger (anger) and Anxiety (anx) have been shown to be more prominent in the depression groups
compared to control. We observe variation on prevalence on depression groups in all categories mentioned
above among demographic groups, showing that LIWC features are not equally representative for all
demographics

Figure 7: Negative Emotion Usage (negemo) LIWC
category representation within each individual, pre-
viously shown to correlate with the depression
group; statistical significance marked by not over-
lapping shaded notches. We observe median statis-
tical difference only for White male individuals in
CLPSYCH and White groups in MULTITASK.

Figure 8: Anger (anger) LIWC category repre-
sentation within each individual, previously shown
to correlate with the depression group; statisti-
cal significance marked by not overlapping shaded
notches. We only observe median statistical differ-
ence for no groups CLPSYCH and White groups
in MULTITASK

Figure 9: Anxiety (anx) LIWC category represen-
tation within each individual, previously shown
to correlate with the depression group; statisti-
cal significance marked by not overlapping shaded
notches. We observe median statistical difference
for the male groups in CLPSYCH and all demo-
graphic categories in MULTITASK

Figure 10: Swearing (swear) LIWC category repre-
sentation within each individual, previously shown
to correlate with the depression group; statisti-
cal significance marked by not overlapping shaded
notches. We observe median statistical difference
for no groups in CLPSYCH and White groups in
MULTITASK.


