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ABSTRACT

Deep learning-based text summarization models are not free from datasets. For example, a summarization model trained
with a news summarization dataset is not good at summarizing other types of texts such as internet posts and papers. In
this study, we define this phenomenon as Data Bias Problem (DBP) and propose two training methods for solving it. The
first is the 'proper nouns masking' that masks proper nouns. The second is the ‘length variation’ that randomly inflates
or deflates the length of text. As a result, experiments show that our methods are efficient for solving DBP. In addition,
we analyze the results of the experiments and present future development directions. Our contributions are as follows: (1)
We discovered DBP and defined it for the first time. (2) We proposed two efficient training methods and conducted
actual experiments. (3) Our methods can be applied to all summarization models and are easy to implement, so highly
practical.
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Table. 2 Symbols used in this paper

Variable Description
Table. 1 Performance of models x the original text (input)
Text type Performance score (ROUGE-2 [1]) Y the target summary (target)
News article 15.12 X the set of original texts
Paper abstract 3.76 Y the set of target summaries
Internet post 2.69 X the another set of original texts
Y the another set of target summaries
12 7 & Gy the summarization model
dlog HeF FA7} §l= aoF mdle fo|gAlef =+ 0 the parameters of G
3w 2] ok 11 thofFst £ o] F2 Q okl 4= 9)ojof Tt}
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_ o L= By data bias of the model
£ fFYol& 1]—5}51_ 7 o] YA E vl 52 50 o sty evaluat o of
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r the inflation rate
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Fig. 1 The overall training process using our methods
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Table. 3 The example of proper nouns masking

original | Sejong was the fourth king of the Joseon dynasty.

masking | #1 was the fourth king of the #2 dynasty.
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Table. 4 Average text length.

Dataset Text type # of words
SciTLDR]5] Paper abstract 159
Xsum[6] News article 358
Reddit TIFU[7] Internet post 384
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Table. 5 The example of length variation

original
deflated

Sejong was the fourth king of the Joseon dynasty.

Sejong was king of Joseon.

Sejong was the fourth the dynasty king of the

T Joseon of dynasty.
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Table. 6 Experimental results

HMer 7ol ot 2Ho| 45 S ClojE HMY=ES LIEHH HO|C)

Hioje HE=IL H2 RE HA HAIRCH
methods train ‘ test dataset ‘ B,
dataset | SCiTLDR Xsum Reddit
BART
SciTLDR 8.56 2.36 2.08 0.223
(A) none XSum 2.73 17.06  2.82 0.472
Reddit 5.64 5.15 8.82 0.114
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train test dataset
methods dataset | SGiTLDR Xsum Reddit B
BART
SGiTLDR | 825 253 208 | 0.209
(B) masking XSum 1.56 1254 22 0.469
Reddit 559 512 855 | 0.110
SGiTLDR | 855 266 2.3 | 0207
(C) length XSum 359 1564 284 | 0431
Reddit 547 499 849 | 0112
. SGiTLDR | 852 255 208 | 0215
D) :“?:E;f XSum 299 1282 175 | 0478
Reddit 574 497 879 | 0.115
75
SGTLDR | 805 222 337 | 0.151
(E) none XSum 246 1337 186 | 0455
Reddit 364 249 7.06 | 0232
SGiTLDR | 7.86 233 322 | 0148
(F)masking ~ XSum 265 995 207 | 0356
Reddit 361 253 707 | 0228
SGTLDR | 811 229 329 | 0.153
(G) length XSum 262 1277 127 | 0482
Reddit 301 252 7.09 | 0263
‘ SGTLDR | 759 234 326 | 0138
(H TT:E;E XSum 2.7 958 111 | 0415
Reddit 296 244 695 | 0.264
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