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A Study of Development for Korean Phonotactic
Probability Calculator
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This paper is to dovelop the Korean Fhonotactic Probability Calculator {KPEC) that anticipates the phonotactie
probability in Korean, KI'PC calenlates the positional segment frecqueency, position - specific biphone frequeney and
pasition—specific triphone frequency, And KPPC also caleulates the Neighborhood Density that. is the mmmber of words
thal sound similar 10 a target word, The Phonotaclic Calculator that was developed in Universily of Kansas can
be analyzed by the computer—readable phonemic transcription, This can ealeulate positional froquency and
position—specific biphone frequency that were derived from 20,000 diclionary words, But KPPC calculates positional
frequency, positional biphone frequency, posilional triphone frequency and neighborhoad density, KPPC can caleulate
by korean alphabet or computer—readable phoncmic transcription, This KPPC can anticipate high phonetactic
prohability, low phonotactic probability, high neighborhood density and fow peighborhood densily,
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Table 1. Atgorithm code.
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Table 2. Dictionary registration procedure.

input: dictionary, ChangeTable[t)

output: WordListix][jl, Positionvatueft+1]ly]. ListValuejx](n]

01 procedure registration_dictionary (dictionary, ChangeTable([1))
02 begin

03  for x:=1to k do

04 read dictionaryx:

05 WordLisi[x][0}:= dictionaryxword:

06 WordLisi[x)[1):= dictionaryx.english_phonetic_symbol:

07 WordList[x)[2):= dictionaryx korean_phonelic_symbol:

08 WordList{x][0]:= lengih (dictionaryx korean_phonetic_symbol)
= (Y, affer all symbol /)

09 end

10 for x!=1 to k do

" for =1 to length (WordListixI(1]} do

12 search o when WordList(x)(1}{ = ChangeTablelol:
13 PositionValuelo][1] ++:

14 PositionValus(t+1][1)++:

15 end

16 end

17 for x:=0 to k do
18 for k=1 1o lengih (WordListxJ(1]) do

19 search o when WordList[x}| t]l = ChangeTable[o]:

20 Listvalue(x][0]:= Listvaluelx]I0] + PositionValuelo){l]} /
Positionvalueli+ 1111k

21 end

22 for I:=1 to Jength (WordList[x]111}-1 do

23 search 0 when WordList(x]{1]) = ChangeTable[a]:

24 search p when WordList{xI[111+1 = ChangeTablalp):

25 Listvalue{x][1]:= Listvaluelxl{1] + min (PasitionValuefollll,

PositionValuelp)(1+11) /
min {PositionValuelt+1]{), Positionvalue(t+ 1111+ 1]

26 end

27 for =1 to length {WordListlxI[11)-2 do

28 search o when WordLisUxI[1]l = ChangeTable(o]:

29 search p when WordList(x](1)}+1 = ChangeTabke(pl:

30 search q when WordList(xI[1]#+2 = ChangeTablelgl:

31 Listvalue[x](2]:= Listvalue[x][1] + min (Positionvalus[o]{)),

PositionValuelp][1+1], Positionvaluelql(1+2}) /
min {PosilionValue[t+110], PositionValuelt+1)[1+1),

PositionValuelt+1111+2]):
32 end
33 end

3 for x=0 to k do
35 for u:=0 to k do

36 it length (Wordust[xl[1]) = length (WordList(u)(1]) then
37 if less ihen 1 different symbol between WordList[x][1]
and WoradList{ul[1] then

38 ListValuelx][3] ++

39 end

40 end
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table 3. Search procedure.

input: WordLisitx][il, ChangeTabielil, Positionvaluelt+11(yl,
search_string

output: positianal_frequency, biphone_frequency, triphone_frequency
01 procedire search (WordList{[). ChangeTabieft), PositionvValuefi+1]ly).
search string )

(02 begin

03  for x:=1to k do

04 if search stringtype = dictionary then

05 mpw % into nomograph when WordListixl[0] =
search_string:

06 else

07 begin

08 input x into homooraph when WordListlxl{1] =
search_string:

09 if homograph.count = O then input search_string ino
homograptt

10 and

1 eng

12 for z:=1 1o homograph.count do
13 for k=1 1o lengin (string_size) do

14 search o when homographlzl) = ChangeTablelol:
15 posional_frequency:= positionat_frequency +
PositionValue{o)(l] / PositionVahselt+1)(1}:

16 end

17 print (positional_frequency):
18 for 1=1 lo length (string_size)-~1 do

19 search o when {homographlz]l = ChangeTablelo]} and
{homagranhlz+1ll = ChangeTablelpl:

20 search 0 when homograph[z]l = ChangeTable[o]:

21 search p when homographlzll+1 = ChangeTablelp]:
22 biphone_frequency:= biphone_frequency +

min (PositionValue[o}{)], PositionValuel[plli+1)} /
min (Positionvaluelt+1[1], Positionvaluelt+1][1+1]):
23 end

24 print (biphone_requency):

25 for I:=1 to length {string_size)-1 do

26 search o when (homographlz]l = ChangeTable[ol) and
(homograph(z+1)) = ChangeTable[p]):

27 search 0 when homograph(z)l = ChangeTable[oj:

28 search p when homographlzli+1 = ChangeTable{p):
29 search g when homograph(2)i+2 = ChangeTablelal:
30 triphone_frequency:= triphone_frequency +

min (PositionValuelo][ll, Positionvalue(plli+1],
PositionValuelall1+2} / min (PositionValue[t+1]{1],
PositionValuelt+11[1+1], Positionvalueli+1]111+21):

31 end

32 print (triphone_frequency):
33 end

34 end
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table 4. Frequency list procedure.

input: WordList[x](j], Listvaluefxl{nl

01 procedine frequency_list {WordListixl(i). Uistvatuelx[n} }
02 begin

03 for x:=1 1o k do

04 print (WordList{x1[0), WordListix}12], WordListixdid],
WordList(x][1], tength (WordList((x)(1]},

Listvaluelx][0]. Listvaluelx)[1]. ListValuelx112], Listvalue(x}[3])
05 end

06 end
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table 5. Neighborhood list procedure.

input: WordListlx][jl. homograph
01 procedure neighborhood_list (WordList[x}[j), homograph }

02 begin

03 for =1 to homograph.count do

04 for x:=1to k do

05 if less then 1 differem symbol between WordListlx][1} and
homoaraph then print {WordList[x][1)}:

06 end

07 end

08 end
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