ET HEBE E T B E 3 a5 &

B 12, BB 2
(L7 RAMBANA KRS B TRESTFESLEE, T4 T 510006;
2. T HRAMBANA K (B ERHEEHEARSER, TR )M 510006

# B AT LS BAE CSEAAR N R P AR A LN B2 R T LA IR A E R F AT B AR LR R A P
A TAR A A A S E AR A A By S B R B 4 60 T M B AR S ARAR N 7 ko B B4 ) LDA R A R HE A 42 4R AN 4E
S AL, HE A XA TR E FKE A B8 TE AR 5 4E A 3 AT B 69 2R, ek A sk b4 R A SR
B BT By R AN R AR, AR R BT AR a9 K T AR R b AR B3R 6 R B AR IR 77 iR B A L B bn AL S,
#F I —FF D e AR K 0 I BAR S HAA ) T i o VAL IE A BB 09 5 3] B A URGE A BB R S S) H T B 0
8 AMEI IR 9381 BAE L LAY RInLE R AW, A AR A4 S AAR I 7 ik Al AT AR A S AR X

KA ELAARN; EAIE IR A B{ELR

FES XS TP391 X ARATIRAG: A

Unsupervised Off-topic Essay Detection Based on Local Density

LI Xia?, WEN Qifan?
(1. Laboratory of Language Engineering and Computing, Guangdong University of Foreign Studies, Guangzhou, 510006, China;
2. School of Information Science and Technology, Guangdong University of Foreign Studies, Guangzhou, 510006, China;)

Abstract: Existing off-topic essay detection methods mainly use content vector to express the composition which sometimes results
in low accuracy due to noise words. In this paper, we propose an unsupervised off-topic essay detection method based on the topic
words and the local density thresholds. Firstly, Latent Dirichlet Allocation is used to predict essay's topic distribution and the topic
words are extracted according to the different weights of the topics. Secondly, we use distributed word vector representation to find
the similar words as the expansion of the topic of the composition, and then compute on-topic score of all the test essays using our
new similarity calculation method. Finally, we propose a local density threshold extraction method to extract the off-topic threshold
automatically and ultimately determine off-topic essay. The experimental results on eight essay sets with 9381 essays in total show
that our algorithm can greatly improve the F-measure value compared to our baseline method.

Key words: off-topic essay detection, topic word extraction, on-topic score, threshold extraction
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Prompt#1 Global Shortage of Fresh Water

F 1 2 3 F 4 F5
waste 0.00521 men 0.00433 shortage 0.00568 industries 0.0192 drink 0.00209
scientists 0.003168 | ways 0.0021 countries 0.00264 development | 0.00049 purse 0.00101
water 0.001219 water 0.00102 fresh 0.00256 Large 0.00039 mountains 0.00083
important 0.001138 supply 0.00101 actually 0.00244 limited 0.00030
growing 0.001004 rivers 0.00089 polluting 0.000367 required 0.00026
population 0.000928 result 0.00055 steps 0.000015
stop 0.000928 poluted 0.00054
quality 0.00041 left 0.000464

Prompt#2 The Effects Computers have on People

F8 1 82 F 3 Fi4 FH5
favors 0.00209 persuade 0.000506 computer 0.00433 communicat | 0.00113 local 0.000359
matter 0.00106 science 0.00049 computers 0.00244 pinish 0.00096 newspaper 0.000014
essays 0.00101 people 0.000399 thing 0.00101 homework 0.00035 bothering 0.000014
readers 0.00092 ideas 0.000307 amazing 0.00036 kids 0.00074 informants 0.000013
writing 0.00024 social 0.000261 Fault 0.000014 device 0.00021
effect 0.00017 studies 0.000169
love 0.00014 give 0.000016
addicting 0.00014

Prompt#3 The Features of the Setting Affect the Cyclist

E NS 2 A3 T4 T 5
make 0.0097 drinking 0.00061 dried 0.01979 yosemite 0.000359 making 0.000196
system 0.0021 shows 0.00054 circled 0.00209 lose 0.000157 past 0.000491
heatstroke 0.00102 extreme 0.00023 growing 0.00132 features 0.000143 left 0.000261
water 0.00085 lack 0.00021 heat 0.00101 affected 0.000143 | danger 0.0002
cyclist 0.00055 eased 0.00014 ends 0.00024 heat 0.000143
stroke 0.00055 he 0.00014 story 0.00017 lot 0.000132
rings 0.000464 dehydrated 0.00009
shirt 0.000453
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Christmas in America
Health is more important
Protect our eyes

Reference #1
Reference #2
Reference #3

Some people think children different abilities together benefits everyone, others think intelligent

Reference f#4 children should be taught separately and given special treatment.

In many countries women are able to join the armed forces now on the equal basis of men. However,
Reference #5 . A

some people think only men should be members of the army, navy and Air Force.

Traditional cultures will be lost as technology develops. Technology and traditional cultures are
Reference #6 | . -

incompatible.
Reference #7 | Old man got recruited
Reference #8 | Should students do the housework

Reference #9 | The traffic jams in the highway
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SIS HR IRAT AR IAE I B R AR A,
IMEHIELE Prompt #1 0 F1L EEMERA
64.91%, FATHHITHE 8 MNMESCEIEERIE ]
KR 7 2, I Prompt #1 HIAE SCYIRRE 7 2 148
HEIEETE AR, N 0.015, HAl 7 MECEIE
SR EE Sy 5 9. 0.008. 0.010. 0.001. 0.005.

0.006. 0.008 F1 0.006, iXitf] Prompt #1 fI{ESC
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R T FT B8 H AR SR & R BHE SRR S5 R

ETFSEBH RIS RIET ETREEERRETT %
precision recall F1 precision recall F1
Prompt #1 94.82% 41.76% 57.98% 49.38% 97.56% 65.57%
Prompt #2 75.00% 87.70% 80.85% 89.28% 74.75% 81.37%
Prompt #3 99.50% 73.26% 84.38% 95.60% 95.60% 95.60%
Prompt#4 |  99.06% 54.92% 70.67% 71.24% 86.01% 77.93%
Prompt#5 | 100.00% 46.31% 63.31% 76.19% 72.73% 74.42%
Prompt #6 96.15% 90.00% 92.97% 96.00% 96.00% 96.10%
Prompt #7 100.00% 50.00% 66.67% 65.38% 85.00% 73.91%
Prompt #8 89.01% 55.21% 68.14% 61.90% 86.67% 72.22%
SESME 94.19% 62.39% 73.12% 75.62% 86.77% 79.64%
SC RS [3]. H A B 44k 2015,29(5), PP: 178-184.
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