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A Study on Applying Novel Reverse N-Gram for Construction of
Natural Language Processing Dictionary for Healthcare Big Data Analysis
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Abstract This study proposes a novel reverse N-Gram approach to overcome the limitations of traditional
N-Gram methods and enhance performance in building an entity dictionary specialized for the healthcare sector.
The proposed reverse N-Gram technique allows for more precise analysis and processing of the complex
linguistic features of healthcare-related big data. To verify the efficiency of the proposed method, big data on
healthcare and digital health announced during the Consumer Electronics Show (CES) held each January was
collected. Using the Python programming language, 2,185 news titles and summaries mentioned from January 1
to 31 in 2010 and from January 1 to 31 in 2024 were preprocessed with the new reverse N-Gram method.
This resulted in the stable construction of a dictionary for natural language processing in the healthcare field.
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Table 1. Keyword analysis result table
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Table 2. Example of N-Gram application in English sentence

&

N-Gram A& ¢lAl

Uni-Gram "T", "love”, "natural”, "language”, "processing”
Bi-Gram "T love”, "love natural”, "natural language”,

"language processing”
Tri-Gram "I love natural”, "love natural language”,
"natural language processing”
. "I love natural language”,

Quint-Gram "love natural language processing”
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Table 3. Example of N-Gram application in Korean sentence

E=

N

}?ioi %%‘2011/\1 HiE
< shu=, 714 N-Gram
%TH ez FEstke] T*ﬁ}
& Fo] "opAAM "]
N-Gram %402 Yehld 359 2
AL, Agreks =2 9 N-1
A 369k o] 2T 4 drk
# 5. = ZAIE N-Gram && 0fA|
Table 5. Example of application of Korean string N-Gram
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Table 4. Comparison table of N-Gram and reverse N-Gram entity name recognition
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Table 7. Reverse N-Gram mathematical expression
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Figure 1. Personal name dictionary construction procedure
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Table 8. Reverse N-Gram Python Program Code
Word_s = Word_Regi(List, DB_Name ,Table_Name)

Word_ L =[]

for Word in Word_s:
RNG =0
Word_Len = len(Word)
while True:

Word_UF = Word[:(Word_Len-RNG)]
Check_Word=NED_Data_Handle.Check_Word_Dict(session
['Field'], Word_UF)

if Check Word == "Yes":

Word_S_L = Word_UF

Word_L D = [Word, Word_S_L,
Word.replace (Word_S_L, ")]
Word_L.append(Word_L_D)
break
else:
RNG += 1
if RNG == Word_Len:
Word S_L = Word
Word_L D = [Word, ", Word_S_L]

Word_L.append(Word_L_D)
break
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Table 9. Result of Reverse N-Gram object dictionary
construction
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