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(Horbach et al., 2017; Mizumoto et al., 2019; Song et al., 2020; et 

al., 2021; Lee et al., 2022). , , 
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/ NLP 
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. (SVM)
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(multi-view) . , , 

.
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, 146 101
.2)
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. 

, 
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2023 2019 1

..3)  '1 ' ‘6 ’ 7
'6 ' 2 ‘ ’ 

. ( , , ) , 
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. 
14,775 . 

2010 2013
(unknown data 1, 2) . 

.

ht tps:/ /kcorpus.korean.go.kr/service/goSummaryStatus.do (2024 9 30 )



2.2.   

. 
n-gram , n-gram (N-grams)

. , 
· (quantitative t extual complexity) . 

, , , TTR
, , (profile), , 

(< 1>).

< 1> 

TTR(Type/Token Ratio) Carroll's 
corrected tt r (Malven et al. 2004), Guiraud's Root TTR(Tweedie & Baayen, 1998; Malven et al. 
2004), Bilog TTR(Tweedie & Baayen, 1998; Malven et al., 2004) 

. 26
.

. ( , 2017)
. 11,118 , 

, 3 . 3
'not in the list' . 

quantitative textual 
complexity

TTR
Bilog TTR

Corrective TTR
Root TTR

(POS) 

(1): reference expression

(2): connectives

(1): (level)

(2): (rank)

N-grams (n = 1:4)

n-grams

n-grams

n-grams
skeleton n-grams

n-grams



(coherence) 2 (SLA)
(fluency) . reference expression

(corefer)
. 

23 . connective (cohesion)
(Graesser et al., 2004) 

connective 79 . 
N-gram n-gram . 

n
bag-of-words . 

ngram 
. 

. 
n-gram skeleton n-gram

( , 2023), 
n-gram . 

. n-grams skeleton n-grams
, 

( , 2023). n-gram 0.001 ~ 0.003% 
3,800 . 

 2.3.   

(base learners)
(supralearner, meta-l earner)

. 
(Chali  et al., 2009). 

(base learner) support vector machine svm
. Svm (sparse vector)

(Cort es & Vapnik, 1995; Joachims, 1998), 
. SVM , , 
, 

. libsvm (v. 3.2.3)
, 

(Cueva Mora & Tierney, 2021). 
randome 

forest . < 1> .



   < 1> 

(multi-view ensemble) . 
(Sun, 2013, Kumar & Minz,2015), 

(Zhaoet al., 2017). 
(MacAvaney et 

al., 2019). (view)
(meta learner)

.

2.4.    

70% 30%
. (stratified sampling)

. 
1 25%, 2 20%, 3 17%, 4 16%, 5 13%, 6 9%

, 
. 

(accuracy) F1 (macro averaged F1)
. 

. 



   3. 

< 2> . 
. (quantitative textual 

complexity) Boruta 80
.

   < 2> 

0.625 0.821
. n-gram, n-gram, n-gram 0.79 
, (quantitative textual complexity), 

n-gram, skeleton n-gram 0.625% - 0.743% . 
(concrete) , 

(abstract) . 
Model_06_1( bigrams) , 0.821, 

F1 0.814 ,  (Model_01)

20% . 

(complementary) . Fleiss' kappa 
K= 0.694 , 

. model_01 model_06_1 K = 0.57
, model_01 model_03_1 model_01

5.5% . 

. 
.

F1 (< 3>) 1 0.886 , 4
0.668 22% , 2 0.773 11% . 

Accuracy Precision Recall F1 score
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word n-gram
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Barack Hussein Obama II[a] (born August 4, 1961) is an American 
politician who served as the 44th president of the United States from 

2009 to 2017.

Barack Obama II[a] (born August 4, 1961) is an American 
who served as the 44th from 2009 to 2017.
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An F-16C assigned to the 8th Fighter Wing at Kunsan AB, ROK, crashed May 6, 2023, at 9:27 a.m. local Korea Standard Time, due to a 
partial electrical power loss and weather conditions. While in the clouds, approximately 11 seconds after takeoff, a partial electrical power 
loss resulted in an inaccurate horizon, or attitude, information being indicated by the flying instruments with no failure indications. The 
pilot was unable to determine where the horizon was located.
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