1. Motivation

* (Contextualized topic models (CTMs) let us do
polylingual topic modeling without explicit cross-
lingual alignments! Model on English, then transfer.

* For other tasks, we fine-tune encoders (like BERT) on
supervised data to improve performance. But topic
modeling is unsupervised!

 What should supervision look like for this task?

2. Fine-tuning Tasks

* Fine-tune MBERT and XLM-R on existing tasks: NLI
(MultiNLI+SNLI), document classification (MLDoc)

* We propose topic classification: bootstrap supervision
using only the data we topic model!
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Fine-tuning Encoders for Improved Monolingual and
Zero-shot Polylingual Neural Topic Modeling

4. Results

Topic classification induces most coherent topics!

Aaron Mueller and Mark Dredze
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What is fine-tuning doing to improve cross-lingual transfer?
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(It’s just document classification with auto-
generated labels.)

3. Why Does It Work?

* |t works! But maybe just because the encoder
sees in-domain data during fine-tuning?
 Let’s do continued pre-training (CPT) on the
topic modeling data to see if that’s why.
 |et’s also try adding the topic
classification task to the CTM without (“Reconstructea Bow )
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After fine-tuning: much better!
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Fine-tuning on anything improves zero-shot topic transfer.
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( Contextual Sentence Embeddings )

1. Fine-tuning embeddings is essential for contextualized
neural topic modeling.

French German  Portuguese Dutch MEAN 2. Best topics achieved through (TC)CTMs fine-tuned on
Model Match KL Match KL Match KL Match KL Match KL or Optimized over tOpiC CIaSSificatiOn.
CTM (No FT) 20.11 071 4168 046 24.85 0.67 46.74 040 3330 0.56 - - T
CTM+FT (NLI) 53.68 039 5629 033 5438 036 5698 031 5533 035 3. Best topic transfer achieved through CTMs fine-tuned
CTM+FT (DC) 3553 0.61 42.09 049 3812 053 49.70 040 41.36 0.51 on NLI.
CTM+FT (TC,COVID) 41.09 0.54 4639 047 43.56 048 51.11 040 4554 047 . . .
CTM+FT (TC, Wiki)  45.02 050 51.11 040 4258 049 50.68 040 47.17 044 = Strong correlation between embedding quality and
CPT (No FT) 2362 0.68 4075 045 2289 065 45.13 042 33.10 0.55 topic transfer (but it saturates quickly).
CPT+FT (NLI) 4343 045 48.09 038 43.04 046 4953 038 46.02 042 -Embeddlng quallty and tOplC quallty not Strongly
CPT+FT (TC, COVID) 4170 0.53 43.67 044 3991 060 4744 043 43.18 0.50 L A
CPT+FT (TC, Wiki) 4702 045 5153 036 4583 044 5254 034 4923 040 correlated, so don’t directly optimize over STS!
TCCTM (No FT) 1881 071 4118 046 1921 072 4549 042 3117 058 4. Continued pre-training is counterproductive for this
TCCTM+FT (NLI) 5330 038 5552 033 5375 037 5640 030 5474 0.34 task
TCCTM+FT (DC) 41.83 051 4872 042 3880 0.53 49.73 039 44.77 0.46 '
Random 092 148 122 139 124 148 109 144 1.12 144
Turns out that embedding quality (as measured by Semantic
Textual Similarity performance) is very important for cross-
lingual transfer (p = 0.93) but not for topic coherence
(p = 0.46). - '
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