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* Sound files
* A. context
* B. question
* C. options (short-answer gquestions do not have this part)

e E.g. (with ASR error)
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* ASR problem

* The option part comes in one sound file without a clear split for 4 options
* A [parse algorithm] is needed

e [Parse algorithm]
* Input: option text segments provided by ASR
« Eg. [“—#EZ) " “THER  =FRARMUZR - 7]
* Output: 4 text segments
* Eg. [“8277", “BFK", “FRKR", “FaK"]
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* Parse algorithm

1.

N

o u s

If there are exactly 4 segments
Let O=[(n, segment_n) for nin (1,2,3,4)]; jump to 4.

Join all segments by “ - ” and let O=[(1234, segment)]
For parser in [parser pipline]
* O new=]]
* Forid_list, segmentin O
* Extend O_new by parser(id_list, segment).
* O0=0_new

For each segment, remove option header and footer.
For each segment, replace, say, “25/300” by “— ~ 25%”.

If one segment is larger than the other 3 combined
1. Discard all segments
2. Split all option text into 4 even segments



* A. context
* B. question

* Sound files
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Rule-based Methods
(Feature Engineering)
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Similarity Comparison seems good to solve it.
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Similarity Comparison is not enough. Either A or D is possible
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Common senses tell us the following possible cause-effect reasoning:
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Option-Story Fuzzy Match

Consider whether words in option also occur in story

Consider whether characters in option also occur in story

Consider whether phonemes in option also occur in story

Consider whether word-word dependency in option also occur in story



Hierarchical N-gram Match
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Hierarchical N-gram Match

range= argmax match(question, continue_3_sents)
continue_3_sents

answer= max match(option,range)
option

match(A,B)=Yscopeca Match_score(scope, B)

match score | scope | next poiner _

8 if score€E B W, W, , W, W,; W,
5 if scoree B W, W, W, Wi,3
match order 3 if score€ B W, Wi, Wi,
1 if score€e B W, W.,,
0.5 if scoree B C,(W,) C,(W,)... Wi,
0.25 if score€ B f(CL(W,)), f(CL(W,)) ... Wi
v  Ootherwise W

i+1

17



Hierarchical N-gram Match
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Hierarchical N-gram Match

* Option-Context Matching
* The window size of candidates: three sentences

e Candidates match score
* Basic score: question match
* Match score for each option
* Algorithm(n-gram)
* word token—> character string = pinyin token = pinyin string
* Choose the option with the max/min(negative question) score

* Validate
* Semi-Final-2-ASR
* Accuracy: 0.635



Data-driven Methods



Multi-Hop Attention QA

Context

Key

Question

—{ Encoder ]

Option

T
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Similarity

Score
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Mask LM

Mask LM
*
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BERT-squad

e Generative

* Train
* DRCD

e Validate
e Semi-Final-2-ASR
* Accuracy: 0.705



BERT-squad Option Scoring

* Input:
° generated answer, e.g. ulfl‘:"ain
* an option, e.g. “&77]”

* Qutput: score € [0,1]

1. For each character

* Transform to the representative word of its “sound synset”.
* Sound synset, e.g. {JL/KIESEGEEEY)7)EIESE ...}

* Transform, e.g. “55 K" ->"JL K", “#77)” -> ”i_ﬂ:"
2. Compute sequence matching ratio

* Matching_length / average length
* E.g.len(“JL") / avglen(“JLK", “#EJL") = 1/2



BERT-independent

| Softmax

* Train
* Kaggle-123456-ASR
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* Validate BERT
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BERT-concatenate

* Train

» Kaggle-123456-ASR

» Kaggle-123456-transcript
* Semi-Final-1-ASR

* Semi-Final-1-transcript BERT
 DRCD-multiple-choice
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* Accuracy: 0.773 [context] [question][options]




Create DRCD-multiple-choice dataset

 Extract similar POS/NER sequences in DRCD context as options

1. Ground truth: 2007 F1H 16 H[‘Nd’, ‘Nd’, ‘Nd’] (from DRCD training set, id: 1001-
10-2)

2. ['Nd’, ‘Nd’, ‘Nd’]
* E.g.20044E8H5H

3. ['Nd’, ‘Nd’]
 E.g.20144F6H

4. ['Nd’]
* E.g. 20104F, 20234F



Ensemble



Combinations

* Grid-search best weights € (0,1,2, ...,9)

Option-Context BERT- BERT- BERT- Semi-Final-2 Final
Matching squad independent concatenate
1 0.635
1 0.705
1 0.759
1 0.773
2 3 0.790
2 1 1 0.816
9 9 6 7 0.821 0.475

* Better models need not have higher weights
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ASR + System



Speech Recognition

* Google Cloud Platform ASR
* Olami ASR
* iFlytek ASR

* GhHE ey (IAT)
* SBEEE (LFASR)



Speech Recognition — Google Cloud

* Google Cloud Platform ASR
* Python API
* Pros:
* Easy to use

* Cons:
* No Chinese punctuation
 Daily/Hourly task limitation



Speech Recognition — Olami ASR

e iFlytek ASR — SE = HEET (| AT)
* REST API
* Pros:
* Fast

* Cons:
* Bad performance
* 1 minute limitation
* Daily task limitation (About 500 tasks)



Speech Recognition — iFlytek ASR — IAT

e iFlytek ASR — SE = HEET (| AT)
* REST API
* Pros:
* Fast

* Cons:
* Bad performance
* 1 minute limitation
* Daily task limitation (Undefined)



Speech Recognition — iFlytek ASR — LFASR

* iFlytek ASR — 5% #E T (LFASR)
* JAVA API
* Pros:
* Great performance

* No limitation on wave
* No limitation on task

e Cons:
e Slow



Demo Websites

* Kaggle
 http://ckip.iis.sinica.edu.tw/private/fgc/
* Implement using JQuery + flask.
* Use HTML5up template.
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Semifinall

cindy3 (59.07%)

Kagglel — ensemble

speech.nchc.orgtw

Kaggle2 Kaggle4 Kaggle5

Semifinal2 Semifinal3 Finall

bert (55.80%) bert_synset (62.33%) cindy (56.60%)

phli_cheat (55.07%)

q851 q1101 q1351 q1601

Kaggleb

Final2

cindy?2 (53.33%)

phli (46.33%)




Kagglel — Q1 — ensemble
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FGC Semi-Final System

 FGC Semi-Final
e 22 Multiple Choice Questions
* 1 Questions / 2 minutes

* ASR
* |AT, LFASR

 Models
* 3 Models



FGC Semi-Final System

* Challenge

* Run multiple models (3 models) with multiple inputs (2 ASR results)
simultaneously.

* Loading model takes too much time.
* ASR services and models might not finish in 2 minutes.

e Solution
* Host models / ASR services with independent flask server.
* No need to load model.

* Implement job schedules / dependency.
 Kill the job processes if they are not finished in 2 minutes.



FGC Final System

* FGC Final
e 1000 Multiple Choice Questions

* Total 90 minutes

e 25 Short Answer Questions
e Total 12 minutes

* ASR
* LFASR

 Models
4 Models



FGC Semi-Final System

* Challenge
* Run multiple models (4 models) simultaneously.
* Run model while ASR is running for time saving.
* ASR services sometimes time-out.

* Solution
* Use Makefile to handle job dependency.
* Use Makefile to check file update.



Did We Really Talk to Al?



Possible Solution

answer

NN-based

cic NLU

Static Graph
Attention

story question
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Thanks for your kindly attention



