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Talk Outline

* Motivation

» Approaches
— XLE default grammar
— PTB-trained PCFGs
— POS n-grams
— Parse probability

» Test corpus

¢ Results, Conclusions, Future Work
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Why Judge the Grammaticality?

» Automatic essay grading

Trigger deep error analysis

— Increase speed

— Reduce overflagging

* Most approaches easily extend to
— Locating errors
— Classifying errors
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Why this Evaluation?

* No agreed standard
« Differences in

— What is evaluated

— Corpora

— Error density

— Error types
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Approach 1: XLE Grammar

 Default English LFG installed on zag
+ Optimality Theory
— Ranking of constraints
— Dispreferred rules
e XLE parser
— “starred” sentences
— Number of optimal and “unoptimal” parses
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Approach 2: PTB-trained PCFG

» Trained on WSJ section 02-23
(Charniak 1996, Cahill 2004)

» Parses almost any input

* Prune grammar rules
— Reduce robustness
— Frequency threshold
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Approach 2: PTB-trained PCFG
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Approach 3: n-grams

* Flag unlikely or rare sequences
— POS (different tagsets)
— Tokens
— Raw frequency vs. mutual information
* Most publications are in the area of
context-sensitive spelling correction
— Real word errors
— Resulting sentence can be grammatical
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Approach 4: Parse probability

» PTB-trained, robust, probabilistic parser

— Probability of expanding start symbol to
given tree

» Reference probability
— Assuming grammatical input
— Estimate using low-level features
— Machine learning algorithms: k-NN
— Training data: grammatical data only
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Test Corpus

BNC w\o speech, poems, captions, lists
* Randomly selected 10 subsets
— Cross-validation
- Sentence length 10 - 19
» Automatically inserted errors
— Agreement errors
— Context-sensitive spelling errors
— Extra word errors
— Missing word errors

1:1 grammatical and ungrammatical test data
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Test Corpus - Example

* Missing Word Error

She didn’t want to face him

|

She didn’t to face him
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Test Corpus — Example 2

+ Context-sensitive spelling error

| love them both

l

| love then both
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Results 1: XLE parser

Results 2: Pruned PCFG and
Agreement Errors
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Results 3: POS n-grams and
Agreement Errors
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Results 3: POS n-grams and
Agreement Errors
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Results 3: POS n-grams and
Context-Sensitive Spelling Errors
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Results 3: POS n-grams and
Extra Word Errors
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Results 3: POS n-grams and
Missing Word Errors
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Results 4: Parse Probability and
Agreement Errors
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Results 4: Parse Probability and
Extra Word Errors

Results 4: Parse Probability and
Missing Word Errors
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Conclusions Future Work
* F-Score not useful for parameterised * Noisy channel model (Mays et al. 1991)
approaches (baseline = 2/3) - Input S, candidate correction S’
s " * ,
« XLE surprisingly bad Maximise P(S’) * P(SIS’)
- n-gram method slightly * Train classifier with features
f ¢ — Frequency of rarest n-gram
— exce or agreement errors . .
P 9 — Highest threshold for which pruned PCFG
* Own method below n-gram and XLE still parses input
— XLE: # optimal and “unoptimal” parses
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