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РОЗПОДIЛ ЧАСТИХ СЛIВ
У КОРОТКИХ ТЕКСТОВИХ ПОВIДОМЛЕННЯХ

Розглядається задача про розподiл частот слiв у текстовому корпусi, що склада-
ється з коротких повiдомлень (акцент зроблено на частих словах). Серед декiлькох
сiмей розподiлiв знайденi найбiльш адекватнi (використовувався критерiй хi-квадрат,
а також порiвняння за допомогою статистик AIC та BIC).

Ключовi слова: розподiл частот слiв, математична лiнгвiстика, критерiй хi-квадрат,
критерiй AIC, критерiй BIC.

1. Вступ. Ó ìàòåìàòè÷íié ëiíãâiñòèöi òà iíòåëåêòóàëüíîìó àíàëiçi òåêñòó ïî-
ðiâíÿíî áàãàòî âèâ÷àëèñü ðiçíi àñïåêòè êîðîòêèõ òåêñòiâ � öå çàäà÷i êëàñè-
ôiêàöi¨, êëàñòåðíîãî àíàëiçó, iäåíòèôiêàöi¨ àâòîðó, òåìàòè÷íîãî ìîäåëþâàííÿ
òà iíøi (äèâ, íàïðèêëàä, [1�11]) Àëå çàäà÷à ïðî ðîçïîäië ÷àñòîò ñëiâ ó êîðîò-
êèõ òåêñòàõ ÿâíî âèâ÷åíà íåäîñòàòíüî. Ìåòà äàíîþ ñòàòòi � çàïîâíèòè (õî÷à
á ÷àñòêîâî) öþ ïðîãàëèíó. Ìè ç'ÿñó¹ìî, ÿêi ñiì'¨ äèñêðåòíèõ ðîçïîäiëiâ êðàùå
ïiäõîäÿòü äëÿ îïèñàííÿ ðîçïîäiëó ÷àñòîò ÷àñòèõ ñëiâ ó âåëèêié êîëåêöi¨ êîðîò-
êèõ òåêñòiâ.

2. Основнi результати. Äëÿ äîñëiäæåííÿ áóëî âçÿòî âèïàäêîâi 10% âiä
íàáîðó äàíèõ [12]. Îòðèìàíèé òàêèì ÷èíîì íàáið äàíèõ ñêëàäà¹òüñÿ ç âåëè-
êî¨ êiëüêîñòi ïîðiâíÿíî êîðîòêèõ àíãëîìîâíèõ òåêñòiâ (öå SMS-ïîâiäîìëåííÿ,
Telegram-ïîâiäîìëåííÿ òà åëåêòðîííà ïîøòà). Ñëiä çàçàíà÷èòè, ùî ïðèáëèçíî
40% öèõ òåêñòiâ ¹ ñïàì-ïîâiäîìëåííÿìè. Ïîïåðåäíÿ îáðîáêà òåêñòiâ ç íàøîãî
íàáîðó äàíèõ âêëþ÷àëà, çîêðåìà, âèäàëåííÿ ÷èñåë òà çíàêiâ ïóíêòóàöi¨, âè-
äàëåííÿ òàê çâàíèõ ñòîï-ñëiâ (öå çàéìåííèêè, ïðèéìåííèêè, ñïîëó÷íèêè, ðiçíi
ôîðìè äîïîìiæíèõ äi¹ñëiâ òà ùå äåêiëüêà iíøèõ ñëiâ) i ñòåìiíã (òîáòî âèäiëåííÿ
îñíîâè ñëîâà). Õî÷à ôàêòè÷íî ìè ïðàöþ¹ìî ç îñíîâàìè ñëiâ, àëå íàäàëi çàðàäè
çðó÷íîñòi ìè áóäåìî çàìiñòü ôðàçè �îñíîâà ñëîâà� ïèñàòè ïðîñòî �ñëîâî�.

Ïiñëÿ ïîïåðåäíüî¨ îáðîáêè ó òåêñòîâîìó êîðïóñi çàëèøèëîñÿ ïðèáëèçíî 35700
óíiêàëüíèõ ñëiâ òà ïðèáëèçíî 480000 ñëiâ óñüîãî, äîêóìåíòiâ óñüîãî � áëèçüêî
4700. Êiëüêiñòü ñëiâ ó äîêóìåíòi êîðïóñà çíàõîäèòüñÿ ó ìåæàõ âiä 0 äî ïðèáëè-
çíî 10300, ñåðåäí¹ ÷èñëî ñëiâ ó äîêóìåíòi äîðiâíþ¹ 100.8.

Äëÿ ìîäåëþâàííÿ ÷àñòîò iç ñëiâ, ùî çóñòði÷àþòüñÿ â óñüîìó òåêñòîâîìó êîð-
ïóñi ÿê ìiíiìóì 330 ðàçiâ, áóëî âiäiáðàíî 46 ñëiâ. Çàçíà÷èìî, ùî ñåðåä îáðàíèõ
46 ñëiâ ¹ ðiçíi ñëîâà � öå ÿê �ìàðêåðè� ñïàìó (çîêðåìà, �free�, �save�, �money�),
òàê i ïðîñòî ÷àñòi ñëîâà.
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Äëÿ êîæíîãî ôiêñîâàíîãî ñëîâà w óòâîðèìî âèáiðêó 𝜉 = (𝜉1, ...., 𝜉𝑛), äå 𝜉𝑖 �
êiëüêiñòü ïîâòîðåíü ñëîâà w ó 𝑖-ìó äîêóìåíòi íàøîãî òåêñòîâîãî êîðïóñà. Ùî
ìîæíà ñêàçàòè ïðî ðîçïîäië 𝜉𝑖?

Äëÿ âñiõ íàøèõ ñëiâ ìà¹ ìiñöå äóæå ñèëüíî âèðàæåíå ÿâèùå �ðîçäóòîñòi�
ìàñè íóëÿ (zero in�ation) � äëÿ åìïiðè÷íîãî ðîçïîäiëó ÷àñòîò ìàñà íóëÿ ÷àñòî
áiüøå 0.9. Öå ïðèðîäíî, îñêiëüêè äëÿ âåëèêî¨ êiëüêîñòi äîêóìåíòiâ êîíêðåòíå
ñëîâî w çóñòði÷àòèñÿ ó íèõ íå áóäå. Òîìó íàäàëi ìè ìîäåëþ¹ìî íå ðîçïîäië
𝜉𝑖, à ðîçïîäië åëåìåíòiâ ïåðåòâîðåíî¨ âèáiðêè. Ðîáèìî íàñòóïíå: ç âèáiðêè 𝜉
âèëó÷èìî âñi íóëi, îòðèìà¹ìî âèáiðêó 𝜂 = (𝜂1, ...., 𝜂𝑗, ....𝜂𝑚), à ïîòiì çñóíåìî íà
1 âñi ¨¨ åëåìåíòè, òîáòî ïåðåéäåìî äî âèáiðêè

𝜁 = (𝜁1, . . . , 𝜁𝑗, . . . , 𝜁𝑚),

äå 𝜁𝑗 = 𝜂𝑗 − 1 (i 𝜁𝑗 âæå íàáóâàþòü çíà÷åííÿ 0, 1, 2, . . .). I íàäàëi íàøîþ çàäà÷åþ
áóäå ìîäåëþâàííÿ ðîçïîäiëó 𝜁𝑗.

Âàðòîþ óâàãè îñîáëèâiñòþ åìïiðè÷íèõ ðîçïîäiëiâ ÷àñòîò ñëiâ ¹ òå, ùî äëÿ
áàãàòüîõ ñëiâ �äîâæèíà åìïiðè÷íîãî õâîñòà� ¹ âèñîêîþ àáî íàâiòü íàäçâè÷àéíî
âèñîêîþ. Òî÷íiøå,

max{𝜁}
𝑞0.9(𝜁)

> 10

äëÿ 15 ç 46 ñëiâ (÷åðåç 𝑞𝛼 ïîçíà÷åíî åìïiðè÷íó 𝛼-êâàíòèëü), òà

max{𝜁}
𝑞0.9(𝜁)

≥ 5

äëÿ 40 ç 46 ñëiâ.
Íàâåäåìî òåïåð ðîçïîäiëè, ÿêi áóäóòü âèêîðèñòîâóâàòèñü äëÿ ìîäåëþâàííÿ

÷àñòîò ñëiâ ó ïåðåòâîðåíié âèáiðöi (òîáòî âèáiðöi 𝜁).
Ðîçïîäië Çiõåëÿ (Sichel distribution, äèâ. [13]) ç ïàðàìåòðàìè 𝜔, 𝜅, 𝛾 îçíà÷à-

¹òüñÿ ôîðìóëîþ

𝑃 (𝑙;𝜔, 𝜅, 𝛾) =
(𝜔/𝛼)𝛾

𝐾𝛾(𝜔)
· (𝜅𝜔/𝛼)

𝑙𝐾𝛾+𝑙(𝛼)

𝑙!
, 𝑙 = 0, 1, 2, . . . , (1)

äå 𝛼 = ((𝜔 + 𝜅)2 − 𝜅2)
1/2, 𝐾𝜈(𝑧) � ìîäèôiêîâàíà ôóíêöiÿ Áåññåëÿ äðóãîãî ðîäó.

Áåòà-âiä'¹ìíèé áiíîìíèé ðîçïîäië (beta-negative binomial distribution, äèâ.
[13]) ç ïàðàìåòðàìè 𝛼, 𝛽, 𝑟 çàäà¹òüñÿ íàñòóïíèì ÷èíîì:

𝑃 (𝑙;𝛼, 𝛽, 𝑟) =
Γ(𝑟 + 𝑙)

Γ(𝑙 + 1)Γ(𝑟)
· 𝐵(𝛼 + 𝑟, 𝛽 + 𝑙)

𝐵(𝛼, 𝛽)
, 𝑙 = 0, 1, 2, . . . (2)

Öåé ðîçïîäië ìà¹ âàæêèé õâiñò, ó íüîãî iñíó¹ ëèøå ñêií÷åíà êiëüêiñòü ìîìåíòiâ.
Ïóàññîíiâñüêèé ëîãíîðìàëüíèé ðîçïîäië (Poisson lognormal distribution, äèâ.

[14]) ç ïàðàìåòðàìè 𝜇, 𝜎 îçíà÷à¹òüñÿ ôîðìóëîþ

𝑃 (𝑙;𝜇, 𝜎) =
1√
2𝜋𝜎𝑙!

∫︁ ∞

0

𝑒−𝜆𝜆𝑙−1 exp

{︂
−(ln𝜆− 𝜇)2

2𝜎2

}︂
𝑑𝜆, 𝑙 = 0, 1, 2, . . . (3)

Äèñêðåòíèé ðîçïîäië Âåéáóëëà (äèâ. [15]) ç ïàðàìåòðàìè 𝑞, 𝛽 îçíà÷à¹òüñÿ
òàê:

𝑃 (𝑙; 𝑞, 𝛽) = 𝑞𝑙
𝛽 − 𝑞(𝑙+1)𝛽 , 𝑙 = 0, 1, 2, . . .

Роздiл 1: Математика i статистика
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Òàêi äîáðå âiäîìi ðîçïîäiëè ÿê ïóàññîíiâñüêèé òà ãåîìåòðè÷íèé íå ðîçãëÿ-
äàëèñÿ â ÿêîñòi ìîäåëåé ç îãëÿäó íà ¨õ íåäîñòàòíþ ãíó÷êiñòü.

Äëÿ êîæíî¨ ñiì'¨ ðîçïîäiëiâ çà äîïîìîãîþ êðèòåðiþ 𝜒2 áóëî ïåðåâiðåíî ãi-
ïîòåçó âèãëÿäó 𝐻0 : 𝐹 = 𝐺, äå 𝐹 � ðîçïîäië ÷àñòîò äàíîãî ñëîâà, 𝐺 � ãiïîòå-
òè÷íèé ðîçïîäië (ùî çàëåæèòü âiä íåâiäîìèõ ïàðàìåòðiâ). Íåâiäîìi ïàðàìåòðè
îöiíþâàëèñü çà ìåòîäîì ìàêñèìàëüíî¨ ïðàâäîïîäiáíîñòi.

Òàêîæ áóëè îòðèìàíi çíà÷åííÿ iíôîðìàöiéíèõ êðèòåði¨â AIC òà BIC. Íàãà-
äà¹ìî, ùî ñòàòèñòèêè AIC òà BIC îçíà÷àþòüñÿ íàñòóïíèìè ôîðìóëàìè:

AIC = −2(𝑙 − 𝑝),

BIC = 𝑝 ln(𝑁)− 2𝑙,

äå 𝑝 � êiëüêiñòü ïàðàìåòðiâ, ÿêèìè çàäà¹òüñÿ ðîçïîäië, 𝑙 � çíà÷åííÿ ëîãàðèô-
ìi÷íî¨ ôóíêöi¨ ïðàâäîïîäiáíîñòi, 𝑁 � îáñÿã âèáiðêè.

Ðîçðàõóíêè ïðîâîäèëèñü íà ìîâi ïðîãðàìóâàííÿ R iç âèêîðèñòàííÿì ïàêåòiâ
DiscreteWeibull, fitdistrplus, gamlss.dist, sads òà tm (äèâ. [16�20]).

Çíà÷åííÿ p-value êðèòåðiþ 𝜒2 íàâåäåíî ó òàáë. 1 òà 2; çíà÷åííÿ ñòàòèñòèê
AIC òà BIC � âiäïîâiäíî ó òàáë. 3, 4 (AIC) òà 5, 6 (BIC). Ïðî÷åðêè ó äåÿêèõ
êëiòèíêàõ îçíà÷àþòü òå, ùî âiäïîâiäíèé ðîçïîäië ïiäiãíàòè íå âäàëîñÿ. Âèêî-
ðèñòàíi ïîçíà÷åííÿ BNB, DW, NB, PL âiäïîâiäíî äëÿ áåòà-âiä'¹ìíîãî áiíîìíîãî
ðîçïîäiëó, äèñêðåòíîãî ðîçïîäiëó Âåéáóëëà, âiä'¹ìíîãî áiíîìíîãî ðîçïîäiëó òà
ïóàññîíiâñüêîãî ëîãíîðìàëüíîãî ðîçïîäiëó.

Таблиця 1.
p-value êðèòåðiÿ 𝜒2

Слово BNB DW NB PL Sichel

like 0.1413 1.76 · 10−13 0.0615 0.7052 0.6041
now 0.0245 1.52 · 10−16 0.0001 0.2010 0.2752
provid 0.6665 1.37 · 10−8 0.1253 0.8267 0.8839
product 0.0857 1.60 · 10−6 0.1291 0.0528 0.1457
inform — 9.09 · 10−9 0.0412 0.0035 0.0135
number 0.0046 6.96 · 10−8 0.0156 0.0335 0.0522
offer 0.1455 4.80 · 10−9 0.0263 0.2608 0.0148
time 0.5632 1.59 · 10−12 0.0183 0.4442 0.0766
trade 0.3080 1.30 · 10−11 3.54 · 10−6 0.3956 0.8730
work 0.1711 6.14 · 10−10 0.1602 0.2266 0.0843
secur — 2.30 · 10−6 0.0006 3.60 · 10−8 0.0003
includ 0.4074 1.06 · 10−9 0.0501 0.7641 0.5750
list 0.0444 2.65 · 10−12 0.0031 0.2059 0.2888
cash 0.0357 2.17 · 10−4 0.0409 0.2228 0.0962
opportun — 8.78 · 10−7 0.1889 0.0729 0.0680
increas — 4.21 · 10−5 0.0063 0.0001 0.0014
softwar 0.3699 1.04 · 10−3 0.6592 0.5677 0.4276
cost 0.3766 1.81 · 10−3 0.8146 0.3628 0.5024
world 0.0271 3.02 · 10−7 0.0195 0.0547 0.0574
approv 0.1910 2.68 · 10−4 0.3716 0.3512 0.1647
present 0.4601 4.65 · 10−5 0.7881 0.4651 0.4399
financ 0.6325 2.54 · 10−5 0.1224 0.9157 0.8742
home 0.2704 8.57 · 10−5 0.1005 0.4558 0.1277
plan 0.6598 5.66 · 10−4 0.3768 0.7614 0.4791
url — 9.43 · 10−6 0.1488 0.1199 0.1424
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Таблиця 2.
p-value êðèòåðiÿ 𝜒2, ïðîäîâæåííÿ

Слово BNB DW NB PL Sichel

credit 0.0895 1.23 · 10−4 0.0193 0.2186 0.0345
execut 0.2777 5.91 · 10−5 0.0046 0.5307 0.5989
first 0.5630 5.79 · 10−5 0.2730 0.6922 0.7425
fund 0.0135 9.98 · 10−6 0.0423 0.0558 0.0530
last 0.0365 1.05 · 10−7 0.0004 0.0704 0.0778
news 0.0110 2.16 · 10−5 0.0269 0.0033 0.0120
peopl 0.0940 1.64 · 10−7 0.0002 0.1370 0.2602
question 0.1862 6.05 · 10−7 0.0474 0.5752 0.4276
right 0.0866 1.59 · 10−6 0.0026 0.3139 0.3273
sale 0.0126 2.04 · 10−7 0.0042 0.0682 0.0877
term 0.0009 1.48 · 10−7 0.0007 0.0061 0.0022
transact 0.7511 1.38 · 10−2 0.5070 0.8782 0.6282
valu 0.0213 1.76 · 10−4 0.0209 0.4851 0.1664
move 0.0469 2.04 · 10−6 0.1273 0.8272 0.7724
buy 0.5468 2.56 · 10−4 0.0188 0.8314 0.1239
claim — 1.68 · 10−4 0.0003 3.74 · 10−8 0.0000
high 0.0203 3.06 · 10−8 0.0154 0.1826 0.1166
save 0.0015 2.09 · 10−3 0.0228 0.0005 0.0041
billion 0.0112 6.65 · 10−8 6.03 · 10−6 0.0120 0.0777
compani 3.43 · 10−5 4.06 · 10−16 9.76 · 10−11 0.0003 0.0004
deal 0.7321 4.40 · 10−5 0.0771 0.8647 0.6723

Таблиця 3.
Çíà÷åííÿ AIC

Слово BNB DW NB PL Sichel

like 1073.919 1076.704 1079.409 1071.088 1071.891
now 1034.329 1047.799 1057.33 1028.515 1025.887
provid 1024.096 1028.647 1031.029 1021.226 1022.077
product 1112.814 1111.143 1111.204 1116.548 1111.646
inform — 1783.784 1782.552 1800.536 1784.552
number 1063.598 1062.380 1061.951 1070.928 1063.407
offer 838.844 846.588 853.525 835.881 837.663
time 1971.167 1984.697 2003.675 1970.120 1975.928
trade 923.134 945.424 963.692 920.518 917.507
work 1298.469 1299.216 1301.972 1297.612 1299.534
secur — 1097.535 1097.276 1112.183 1099.276
includ 1015.669 1021.323 1024.785 1012.509 1013.176
list 959.341 967.788 971.867 955.248 954.776
cash 397.311 395.510 395.933 395.050 394.684
opportun — 459.278 459.111 461.992 461.111
increas — 402.813 401.325 411.117 403.497
softwar 490.502 488.522 488.602 490.072 490.383
cost 493.637 491.927 492.749 493.014 494.151
world 408.779 408.767 409.653 406.282 407.065
approv 436.206 434.416 434.785 434.974 436.207
present 504.251 502.283 502.396 503.353 504.370
financ 470.174 474.599 477.354 467.573 468.783

Роздiл 1: Математика i статистика
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Таблиця 4.
Çíà÷åííÿ AIC, ïðîäîâæåííÿ

Слово BNB DW NB PL Sichel

home 489.996 490.295 493.730 487.957 489.630
plan 549.016 547.823 549.321 547.455 548.178
url — 612.554 612.641 612.907 614.166
credit 545.821 546.600 550.038 543.433 544.539
execut 414.665 418.898 423.496 412.059 412.264
first 684.814 684.033 686.041 683.076 683.351
fund 516.442 516.361 519.462 516.394 519.180
last 612.137 618.543 626.479 608.932 608.908
news 590.990 589.082 589.053 597.566 591.053
peopl 635.583 641.664 647.494 632.226 631.588
question 538.807 541.150 544.685 535.985 537.201
right 497.069 501.433 506.737 493.895 493.587
sale 538.091 539.398 540.738 535.475 535.803
term 649.873 653.966 658.369 647.858 650.215
transact 570.138 570.115 573.326 568.772 570.617
valu 482.817 482.306 483.461 480.294 480.311
move 476.753 478.836 480.744 474.167 475.512
buy 433.025 435.181 438.805 430.419 431.285
claim — 467.600 466.533 478.757 468.533
high 505.384 509.234 511.189 502.165 502.918
save 460.922 459.095 460.481 461.264 462.213
billion 341.529 349.568 354.570 339.277 338.005
compani 2066.078 2087.486 2116.992 2060.633 2060.711
deal 1018.781 1025.508 1037.541 1016.756 1019.938

Таблиця 5.
Çíà÷åííÿ BIC

Слово BNB DW NB PL Sichel

like 1087.520 1085.772 1088.476 1080.156 1085.492
now 1047.722 1056.729 1066.259 1037.445 1039.281
provid 1035.948 1036.548 1038.930 1029.128 1033.929
product 1124.673 1119.050 1119.110 1124.454 1123.506
inform — 1792.688 1791.456 1809.440 1797.908
number 1075.697 1070.447 1070.018 1078.994 1075.506
offer 850.907 854.630 861.567 843.923 849.726
time 1985.493 1994.248 2013.226 1979.671 1990.254
trade 934.049 952.701 970.969 927.795 928.422
work 1311.714 1308.046 1310.802 1306.442 1312.779
secur — 1104.956 1104.696 1119.604 1110.407
includ 1027.783 1029.399 1032.861 1020.585 1025.290
list 971.338 975.786 979.865 963.246 966.772
cash 406.665 401.746 402.169 401.286 404.038
opportun — 466.119 465.952 468.833 471.373
increas — 409.535 408.047 417.840 413.581
softwar 500.047 494.886 494.966 496.435 499.929
world 419.067 415.626 416.512 413.141 417.353
approv 446.086 441.003 441.371 441.560 446.087
present 514.526 509.133 509.246 510.203 514.644
financ 479.265 480.660 483.414 473.634 477.874
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Таблиця 6.
Çíà÷åííÿ BIC, ïðîäîâæåííÿ

Слово BNB DW NB PL Sichel

cost 503.547 498.533 499.355 499.621 504.061
home 500.802 497.500 500.934 495.161 500.437
plan 559.640 554.905 556.404 554.538 558.801
url — 618.984 619.071 619.336 623.811
credit 555.466 553.030 556.468 549.863 554.184
execut 423.490 424.781 429.380 417.942 421.089
first 696.388 691.749 693.757 690.792 694.925
fund 525.630 522.486 525.587 522.520 528.368
last 623.685 626.242 634.177 616.631 620.456
news 600.252 595.257 595.228 603.742 600.315
peopl 646.704 649.078 654.908 639.640 642.710
question 550.620 549.025 552.560 543.860 549.013
right 508.069 508.766 514.070 501.228 504.586
sale 547.955 545.974 547.315 542.052 545.668
term 659.872 660.631 665.034 654.523 660.213
transact 579.492 576.351 579.562 575.008 579.971
valu 492.445 488.725 489.880 486.713 489.939
move 486.618 485.413 487.321 480.744 485.376
buy 442.905 441.767 445.392 437.005 441.165
claim — 473.320 472.252 484.476 477.112
high 515.523 515.994 517.949 508.925 513.057
save 471.210 465.953 467.340 468.122 472.501
billion 348.481 354.203 359.205 343.912 344.958
compani 2078.426 2095.718 2125.224 2068.864 2073.059
deal 1029.962 1032.961 1044.995 1024.209 1031.119
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Ðèñ. 1. Ñëîâî �includ�, áåòà-âiä'¹ìíèé áiíîìíèé ðîçïîäië.
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Ðèñ. 2. Ñëîâî �includ�, ðîçïîäië Çiõåëÿ.
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Ðèñ. 3. Ñëîâî �list�, âiä'¹ìíèé áiíîìíèé ðîçïîäië.
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Ðèñ. 4. Ñëîâî �list�, ðîçïîäië Çiõåëÿ.

Ãðàôiêè åìïiðè÷íèõ ôóíêöié ðîçïîäiëó òà ôóíêöié ðîçïîäiëó äåÿêèõ ç òåî-
ðåòè÷íèõ ðîçïîäiëiâ äëÿ ñëiâ �includ� òà �list� íàâåäåíî íà ðèñ. 1, 2, 3 òà 4.

Ïðîàíàëiçó¹ìî îòðèìàíi ðåçóëüòàòè.
Äèñêðåòíèé ðîçïîäië Âåéáóëëà ¹ íåïðèäàòíèì äëÿ ìîäåëþâàííÿ ÷àñòîò ñëiâ

� öåé ðîçïîäië íå ¹ àäåêâàòíèì çà êðèòåði¹ì 𝜒2 (p-value ìåíøå 0.05) ó âñiõ 46
âèïàäêàõ.

Ðåøòà ðîçïîäiëiâ (çà âèíÿòêîì âiä'¹ìíîãî áiíîìíîãî) ïîðiâíÿíî íåïîãàíî
ïiäãàíÿþòüñÿ äî äàíèõ: p-value êðèòåðiþ 𝜒2 áiëüøå 0.10 äëÿ 50%, 57% i 65%
ç íàøèõ 46 ñëiâ âiäïîâiäíî äëÿ áåòà-âiä'¹ìíîãî áiíîìíîãî ðîçïîäiëó, ðîçïîäiëó
Çiõåëÿ òà ïóàññîíiâñüêîãî ëîãíîðìàëüíîãî ðîçïîäiëó.

Âiä'¹ìíèé áiíîìíèé ðîçïîäië ïðèñòîñîâàíèé äëÿ ìîäåëþâàííÿ ÷àñòîò ñëiâ
ãiðøå � p-value êðèòåðiþ 𝜒2 áiëüøå 0.10 ëèøå äëÿ 33% ñëiâ. Âàðòî çàçíà÷è-
òè, ùî, íåçâàæàþ÷è íà ïîðiâíÿíî ïîãàíó ÿêiñòü ïiäãîíêè öüîãî ðîçïîäiëó �ó
öiëîìó�, âiä'¹ìíèé áiíîìíèé ðîçïîäië ÷àñòî äîáðå ïiäãàíÿ¹òüñÿ äî âèáiðîê ç
ïîðiâíÿíî êîðîòêèì �åìïiðè÷íèì õâîñòîì� (äå max{𝜁} ≤ 25).

Ùî ñòîñó¹òüñÿ êðèòåði¨â AIC òà BIC, îïòèìàëüíèì ðîçïîäiëîì íàé÷àñòiøå
¹ ïóàññîíiâñüêèé ëîãíîðìàëüíèé ðîçïîäië � äëÿ íüîãî çíà÷åííÿ AIC òà BIC ¹
íàéìåíøèìèìè âiäïîâiäíî äëÿ 23 ñëiâ òà 31 ñëîâà.

3. Висновки. Çíàéäåíî éìîâiðíiñíi ðîçïîäiëè, ÿêi ¹ îïòèìàëüíèìè äëÿ
ìîäåëþâàííÿ ÷àñòîò øèðîêî âæèâàíèõ ñëiâ ó âåëèêié êîëåêöi¨ êîðîòêèõ òåêñ-
òiâ. Îòðèìàíi ðåçóëüòàòè ìîæóòü áóòè âèêîðèñòàíi, çîêðåìà, äëÿ êëàñèôiêàöi¨
äîêóìåíòiâ òà ïîáóäîâè ðåãðåñiéíèõ ìîäåëåé, äå çàëåæíîþ çìiííîþ ¹ ÷àñòîòà
ñëîâà.

Розподiл роботи спiвавторiв. �. Â. Òóð÷èí: ïîñòàíîâêà çàäà÷i, ìåòîäî-
ëîãiÿ, íàïèñàííÿ ñòàòòi, ÷àñòêîâî � îá÷èñëåííÿ. Þ. Ñ. Ôåäîð÷åíêî: ÷àñòêîâî
� îá÷èñëåííÿ.

Роздiл 1: Математика i статистика
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Turchyn I. V., Fedorchenko Yu. S. Distribution of frequent words in short text
messages.

We consider a problem of word frequency distribution in a text corpus which consists
of short messages (the emphasis is put on frequent words). The most adequate distri-
butions were found among several distribution families (the chi-square test was used, the
distributions were compared using the AIC and BIC statistics).

Keywords: word frequency distribution, mathematical linguistics, chi-square test, AIC
criterion, BIC criterion.
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