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Previous Pipeline on Identifying Biases

Suppose we want to identify biases in a gel classifier.

Step 1: speculate ; Step 2: collect images annotate ! Step 3: test the gender classifier with
potential biases for each image. collected images. Compare the
accuracy in different

Possible biased attribute:

“All companies perform
better on lighter subjects as

human expert a whole than on darker
subjects as a whole with an
11.8% - 19.2% difference in
error rates.” [1]

[1] J. Buolamwini and T. Gebru, “Gender Shades: Intersectiona ommercial Gender Classification,” in ACM FAccT, 2018, pp. 77-91.



Dataset Interfaces: Diagnosing Model Failures
Using Controllable Counterfactual Generation
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A photo of a plate in the grass (Acc: 2%)

ARMATNRED

i, kEREEE F3) ﬁ'é(’ﬁ%ﬁﬁﬁiﬁﬂ]ﬁﬁ%?é%‘]ﬁ%ﬁ‘]embeddlng

hll
&
5

Gp ORI ISMpvi i e



e BiRigHT

- ETHEKXSHIi20T: BHEHBERXSER

- ETAERRIISHT: 2SR REER




Learning to Split for Automatic Bias Detection
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Maximize the generalization error.
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%E 1* y uwiﬁﬁgjﬁ H u T ) You can directly use the 1s.learning_to_split() interface to generate challenging splits on PyTorch dataset

. . . . object. Here is a quick example using the Tox21 dataset:
2. illZkls, EHA{EARETIIZSIEE 248 ’ e
PfEdiCtiOl’ >>> import 1s

# Load the Tox21 dataset.
>>> data = ls.datasets.Tox21()

Splitter
# Learning to split the Tox21 dataset.
Generate a train-test split of the dataset. # Here we use a simple mlp as our model backbone and use roc_auc as the evaluation metric.
N - ZhL > >>> train_data, test_data = 1s.learning_to_split(data, model={'name': 'mlp'}, metric='roc_auc')
T 2R A S
i MY SRR L2 H
Predictor T

1s outer loop 9 @ 23:51:42 2022/10/17

| generalization gap 64.31 (val 98.97, test 34.65)
| train count 72.7% (7440)

| test count 27.3% (2800)

| train label dist {@: 7218, 1: 222}

| test 1label dist {@: 2627, 1: 173}

Minimize the loss on the training set.”

Estimate the generalization error on the testing set.

Maximize the generalization error.

By default, learning_to_split will output the split status for each outer loop iteration (see tox21.log for the full
log). In this example, we see that s converged after 9 iterations. It identified a very challenging train/test split
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Distilling Model Failures as Directions in
Latent Space
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Vision/Language Space

Hard Exemplars
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Easy Exemplars
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Per-class SVM: Which "old" instances are
predicted correctly by the base model?



DOMINO: DISCOVERING SYSTEMATIC
ERRORS WITH CROSS-MODAL EMBEDDINGS

Evaluation Setting ‘ Domino

Cross-Modal Representation Space

Task: Determine if the image contains a bird @ Embed with cross-modal embeddings A

Correlation: The presence of a bird is -
correlated with a blue sky . VA Ktk Enceder

Data:
Y : Text Encoder

0 s @ Slice with error-aware mixture model

T -

‘ @ Explain errors with natural language

( skies without birds J




Discovered Unknown Biased Attributes

- {EENERKIRE! (GANELEVAERIEMESE) , KEIbiasBHMEFEHE, FEFEREHEDE
RS, FERBERGUE, BFHFEAGHERDENTH, HSIEERT AHSIEIR

- N —> forwar d pass
Vwy, Vo, 0.9 <+—— backward pass
Wb -’
=
¥ . cbsesecssss 0.8

biased attribute < 0.7
hyperplane — — TargceltaAtfglebUte — : —_— L:V(wb, Ob) + AE_L (Wb)
H § SS r ’ ' .
0.2 ' I
' 0.1 i
w ) orthogonalization penalty
® |i=1...n} S

[[ws|] {Ib=b)|i=1...n}  {PE|Lb=b))|i=1...n}

traversal latent vectors in
latent space of generative model synthesized traversal images predictions of target attribute

hy = (Wp, 0p)

total variation loss |

{z + oy




Classifier

ResNet-18 Trained
on ImageNet [1]

ResNet-18 Trained
on Places365 [2]

ResNet-18 Trained
on Places365 [2]

ResNet-18 Trained
on Places365 [2]

ResNet-18 Trained
on Places365 [2]

Classfier's
Target Prediction

Cat

Bedroom

Bridge

Conference Room

Tower

Discovered Unknown Biased
Attribute

shade of fur color (light —
dark)

number of beds (1 — 2)

buildings in the background (no
building — building)

layout of conference room
(table — hollow square table /
no table)

is Eiffel Tower (Eiffel tower —
other towers)
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