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 !"#$%&'(#$ )(%*+'&!(,&-($ *!.&',/!./01/$ #()+%&0'",$ 23.4)/$

0/'+!/50&-($ 01&*( 5&#01&$ %1&267&$ ./2%+28$ %&'(#4$ 6'/'46'47.0&9$

:0/51./$ 6'/'46'47.0/$ '&)6'",;$ <!&),&0721$ *(6.7.&-"5047=$ ,4!/.",$ 7.4$

./5&>0( 71$ ,6*"?,46'3*(,/01/$ )(06'!+)721$ ,1&5(,4!/.(,47=$ 2&6'$ 2&#@

04%$.$0/27.3 71&2$,4)(!.46'4,/047=$0/!.3#.1$,$,46.+)1,/01+$10<(!%/@

721$A/0-9$information retrievalB9$

C46'&%4$ ,46.+)1,/,7.&$ ,$ .0/7.04%$ 6'(*01+$ ,4)(!.46'+28$ 6'/'4@

6'47.0&$%&'(#4$)(%*+'&!(,&-($*!.&',/!./01/$'&)6'",;$./!",0($.$*(2&@

#407.47=$#()+%&0'",;$ 2/)$ 1$ D$*!.&#&$,6.46')1%$D$ .$ 7/?47=$ 17=$)(5&)7219$

E,(51$+ 71 5&01/$0/5&>4$#(#/F;$>&$0/27.3 71&2$/0/51.(,/0&$68$'&)6'4$.$*(@

6.7.&-"5047=$#()+%&0'",;$0/'(%1/6'$,01(6)1$,4718-/0&$68$0/$*(#6'/,1&$

*(!",0/01/$ ()!& 5(047=$ ,?/ 71,( 71$ #('47.8747=$ 2&#0&-($ #()+%&0'+

.$,/!'( 71/%1$'47=$6/%47=$7&7=$6',1&!#.(047=$#5/$7/?&-($.G1(!+$#()+%&0@

'",9$H01(6)(,/01&$($*!/,1#?(,( 71/7=$23.4)(,47=$2&6'$*!.&*!(,/#./0&$

0/$*(#6'/,1&$6'/'46'47.0&2$/0/51.4$(#*(,1&#01($#+>47=$.G1(!",$'&)6'",9

Statystyka w przetwarzaniu j zyka naturalnego 

J
/)$*(#/2&$I1&7.46?/,$C(G7.4);$6'/'46'4)/$2&6'$0/+)8$#('47.878$15( 71(@

,47=$%&'(#$G/#/01/$ .2/,16)$ A10/7.&2$*!(7&6",B$%/6(,47=J9$ K(2371&$

J$ K(!9$I9$ C(G7.4);$Statystyka;$,4#9$L$ .%9; H/!6./,/$MNNNO$ '&0>&;$Statystyka. Pod-

stawy teoretyczne, przyk ady – zadania; P+G510$JQQR9

Piotr Malak
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Metody statystyczne w komputerowym 
przetwarzaniu j zyka naturalnego



©
 C

op
yr

ig
ht

 b
y 
W

yd
aw

ni
ct
w
o 

N
au

ko
w
e 

U
ni
w
er

sy
te

tu
 M

ik
o a

ja
 K

op
er

ni
ka

50 Piotr Malak

masowo!ci$./)?/#/$G/#/01&$(#*(,1&#01($#+>&-($.G1(!+$2&#0(6'&);$)'"!&$

7&7=+28$613$*(#(G04%1;$/5&$01&1#&0'47.04%1$,?/ 71,( 71/%19$H401)1&%$

G/#/S$ 6'/'46'47.047=$ 68$ !&-+?4$ G8#T$ ,01(6)1$ #('47.87&$ + !&#01(047=$

,/!'( 71$7&7=$G/#/047=$.G1(!(,( 719$U,&$!&-+?4$'($'.,9$*!/,1#?(,( 71$

6'/'46'47.0&9$V/#/01/$6'/'46'47.0&$#('47.8$ '.,9$.G1(!(,( 71$6'/'46'47.@

0&2$A*(*+5/721;$%/64$6'/'46'47.0&2B9$K(*+5/72/$(.0/7./$.G1"!$&5&%&0'",$

(G23'47=$G/#/01&%$6'/'46'47.04%9$K(6.7.&-"50&$&5&%&0'4$6)?/#(,&$*(@

*+5/721$ 68$0/.4,/0&$ 2&#0(6')/%1$ 6'/'46'47.04%1;$ *!.4$ 7.4%$,$(G!3G1&$

2&#0&2$.G1(!(,( 71$6'/'46'47.0&2$%(>0/$,4!">01F$,1&5&$2&#0(6'&)$6'/'4@

6'47.047=$A0*9$*(#.G1"!$5&)6&%",;$.#/S$7.4$'&>$7/?47=$'&)6'",$G/#/0&@

-($.G1(!+$#()+%&0'",BM9

W=!16$I/0010-$1$X10!17=$C7=Y'.&$D$/+'(!.4$*!/74$Foundations of sta-

tistical$ natural language processing D$ ,$ 10'&!&6+2874$ 6*(6"G$ 6'!& 7151$

+%1&267(,1&01&$1$*!.40/5&>0( F$6'/'46'47.0&-($0+!'+$*!.&',/!./01/$23@

.4)/$0/'+!/50&-($A/0-9$Natural Language Processing;$#/5&2Z$[PKB9$V/#/01/$

),/0'4'/'4,0&$ 0/#$ 23.4)1&%$ 0/'+!/504%$ .#&\101(,/51$ 2/)($ #4674*5103$

?87.878$,6.46')1&$*(#&2 71/$15( 71(,&$#($/+'(%/'47.0&-($*!.&',/!./01/$

23.4)/;$,?87./287$,$'($%(#&5(,/01&$*!(G/G1516'47.0&;$ '&(!13$ 10<(!%/721$

(!/.$/5-&G!3$5101(,89$K(%1%($*('&072/50&2$,1&5(.0/7.0( 71$'&-($*(2371/$

I/0010-$1$C7=Y'.&$)(0)5+#+28;$>&$0/$*!.&6'!.&01$(6'/'01&2$#&)/#4$staty-

styczne NLP$ G4?($ '&!%10&%$+>4,/04%$0/2*(,6.&7=01&2$ #($(.0/7.&01/$

,6.46')17=$*!/7$0/#$*!.&',/!./01&%$23.4)/$0/'+!/50&-($01&,*!(,/#./@

28747=$64%G(51)1$/01$5(-1)1L9

[/5&>4$.-(#.1F$613$.$*(,4>6.4%1$,4,(#/%1;$*(01&,/>$G/#/01/$6'/@

'46'47.0&$ 23.4)/$ 0/'+!/50&-($ !.&7.4,1 71&$ )(!.46'/28$ .$ (618-013F$ '&(@

!11$10<(!%/721;$'&(!11$*!/,#(*(#(G1&S6',/$(!/.$!(.,18./S$/5-&G!4$5101(@

M$ ]&0>&;$Statystyka…;$69$JJ^JL9
L$ ]?+%/7.&01&$,?/60&$/+'(!/$0/$*(#6'/,1&Z$W=9$_9$I/0010-;$X9$C7=Y'.&;$Foundations 

of statistical natural language processing;$W/%G!1#-&$JQQQ;$69$```aD```aaZ$b:$\10/5$!&%/!)$

16$10$(!#&!$(0$'=&$'1'5&$,&$=/c&$7=(6&0$<(!$'=16$G(()9$W/5510-$'=&$\1&5#$C'/'16'17/5$[/'+!/5$

P/0-+/-&$K!(7&6610-$%1-='$6&&%$d+&6'1(0/G5&$'($6(%&(0&$,=($'/)&6$'=&1!$#&\101'1(0$(<$

/$6'/'16'17/5$%&'=(#$<!(%$/$6'/0#/!#$10'!(#+7'1(0$'($6'/'16'1769$C'/'16'17/5$[PK$/6$,&$#&\1@

0&$1'$7(%*!16&6$/55$d+/0'1'/'1c&$/**!(/7=&6$'($/+'(%/'&#$5/0-+/-&$*!(7&6610-;$1075+#10-$

*!(G/G1516'17$%(#&510-;$10<(!%/'1(0$'=&(!4;$/0#$510&/!$/5-&G!/9$H=15&$*!(G/G151'4$'=&(!4$16$

'=&$<(+0#/'1(0$<(!$<(!%/5$6'/'16'17/5$!&/6(010-;$,&$'/)&$'=&$G/617$%&/010-$(<$'=&$'&!%$e6'/@

'16'176f$/6$G&10-$G!(/#&!;$&07(%*/6610-$/55$d+/0'1'/'1c&$/**!(/7=&6$'($#/'/$A/$#&\101'1(0$

,=17=$(0&$7/0$d+17)54$7(0\1!%$10$/5%(6'$/04$#17'1(0/!4B9$:5'=(+-=$'=&!&$16$'=+6$6(%&$*(@

'&0'1/5$<(!$/%G1-+1'4;$C'/'16'17/5$[PK$=/6$G&&0$'=&$%(6'$,1#&54$+6&#$'&!%$'($!&<&!$'($0(0@

64%G(517$/0#$0(0@5(-17/5$,(!)$(0$[PK$(c&!$'=&$*/6'$#&7/#&;$/0#$,&$=/c&$#&71#&#$'($)&&*$

,1'=$'=16$'&!%g9
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51Metody statystyczne w komputerowym przetwarzaniu j zyka naturalnego

,&2$#($*!.&*!(,/#.&01/$,1&5(/6*&)'(,&2$/0/51.4$,4!/>&S$23.4)(,47=9

H$'/)1%$'&>$+01,&!6/504%$.0/7.&01+$G3#8$+>4,/0&$,$0101&26.4%$/!'4)+@

5&$'&!%104$lingwistyka kwantytatywna$7.4$'&>$lingwistyka statystyczna9

[/$ (*!/7(,/01&$ ),/0'4'/'4,0&$ .G1(!+$ #()+%&0'",$ 6)?/#/28$ 613

,$#+>&2$7.3 71$(*&!/72&$%&7=/017.0&$*!.4-('(,+287&$*(6.7.&-"50&$#(@

)+%&0'4$#($,?/ 71,&-($*!(7&6+$/0/51.49$C8$'($(*&!/72&$'/)1&;$2/)$0*9$,4@

)5+7.&01&$.$'&)6'+$,4!/.",$.0/2#+28747=$613$0/$51 71&$6?",$%/?($.0/7.8@

747=$A/0-9$stop listB$,$7&5+$(G01>&01/$)(6.'",$*!.&',/!./01/$&5&%&0'",$

'&)6'+;$ )'"!&$ 01&$,0(6.8$,/!'( 71(,47=$ 10<(!%/721;$ .517.&01&$ 7.36'( 71$

,46'8*1&S$#/0&-($,4!/.+$A/0-9$term frequencyB$7.4$*(!",0/01&$7.36'(@

 71$,46'3*(,/01/$*(6.7.&-"5047=$,4!/.",$,$!">047=$#()+%&0'/7=$G/@

#/0&-($.G1(!+9

U*&!/72&$ '&-($ '4*+;$,/>0&$#5/$#()(0/01/$*(*!/,0&2$/0/51.4$#()+@

%&0'+;$ 01&$ ,4%/-/28$ +#.1/?+$ 7.?(,1&)/;$ %(-8$ .$ *(,(#.&01&%$ .(6'/F$

*!.&*!(,/#.(0&$ *!.&.$ 6*&72/516'47.0&$ (*!(-!/%(,/01&9$ h/6'(6(,/01&$

)(%*+'&!",$#($G/#/S$0/#$'&)6'/%1$23.4)/$0/'+!/50&-($*(.,/5/$0/$(G@

01>&01&$ )(6.'",$ (*&!/721$ %&7=/017.047=$ (!/.$ .,1&5()!('01&01&$ 517.G4$

'47=$(*&!/721$,4)(0/047=$,$()!& 5(04%$7./61&$,$*(!",0/01+$#($/0/51.4$

*!.&*!(,/#./0&2$*!.&.$7.?(,1&)/9$H$.,18.)+$.$'4%$(7.4,16'4$2&6'$</)'$

67&#(,/01/$0/$)(%*+'&!4$2/)$0/2,13)6.&2$7.3 71$*!/7$.,18./047=$.$(*!/@

7(,/01&%$.G1(!+$#()+%&0'",$1$*(.(6'/,1&01/$7.?(,1&)(,1$)(0'!(51$0/#$

./+'(%/'4.(,/04%$*!(7&6&%9$

H$0101&26.4%$/!'4)+5&$.(6'/08$./*!&.&0'(,/0&$*(#6'/,4$),/0'4'/@

'4,0&2$/0/51.4$'&)6'",$23.4)/$0/'+!/50&-($(!/.$,4G!/0&$%&'(#4$)(%*+@

'&!(,&-($*!.&',/!./01/$23.4)/$0/'+!/50&-(9$h(6'/01&$!",01&>$*!.&*!(@

,/#.(0/$#46)+62/$*!.423'47=$,$G/#/01/7=$[PK$'&!%10",9

Analiza kwantytatywna tekstów

A
0/51./$),/0'4'/'4,0/$23.4)/$0/'+!/50&-($,4)(!.46'+2&$G/!#.($#+>&$

.G1(!4$ #/047=$ #($ -&0&!(,/01/$ ,01(6)",$ ($ '&)6'/7=$ G8#T$ 23.4)+9$

I&'(#4$6'/'46'47.0&$6'(6(,/0&$,$G/#/01/7=$[PK$,$()!& 5(04%$./)!&@

61&$*(.,/5/28$+.46)/F$,1/!4-(#0&$1$,/!'( 71(,&$,401)1$/0/51.$*!.4$01@

6)17=$)(6.'/7=$(*&!/742047=9$i/)$*(#/2&$:-01&6.)/$I4)(,1&7)/;$/0/51./$

<!&),&07420/$.0/2#+2&$./6'(6(,/01&$,$10#&)6(,/01+$5+G$)5/64\1)/721$#(@

)+%&0'",;$,6)/.4,/01+$)/'&-(!11$ '&%/'47.0&2$ '!& 71$#()+%&0'",$ 5+G$

()!& 5/01+$23.4)/$'&)6'+9$U*!"7.$*(2&#407.47=$&5&%&0'",$23.4)/$/0/51@
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52 Piotr Malak

.1&$%(-8$*(#5&-/F$.?87.&01/;$7.451$'.,9$,6*"?,46'3*(,/01&$6)?/#01)",9$

U)!& 5&01&$ 7.36'( 71$ ,46'3*(,/01/$ *(6.7.&-"5047=$ .?87.&S$ ,4!/.",$

%(>&$G4F$,4)(!.46'/0&$0*9$*!.4$,6)/.4,/01+$.0/7.&01/$,4!/.",$,1&@

5(.0/7.047=$A,$./5&>0( 71$(#$7.36'( 71$*(6.7.&-"5047=$.?87.&SBj 

!"#$%&'#(%)#'*+#%,+'#-'*$)%*./+01)-2'#-%*3(%(03(04-*5/%+*&52)-657

8,-*9'9*+%3(5356%:*6*1%$%#-%,;*#%$*9<+04-'&*6*=5)3,'*&%9>*./%,'*?%$6-7

@-* A%&15/ * B* (0&* &-'93,"* &52#%* 60&-'#-C* & -# * 9'9* ."1)-4%,9<* J zyko-

znawstwo statystyczne dla pracowników informacji naukowej DB%/3+%6%*

EFGHI*,+0*$+-'J%*+1-5/56'*.563(%J'*6'*63.KJ./%,0*+*L5)M'&*N%&&'/7

)'&* Statystyka dla j zykoznawców* DB%/3+%6%* EFFOI* 5/%+* O statystycz-

nych prawach j zykowych* DB%/3+%6%* EFFPI * B* 360,;* ./%,%,;* %"(5/4%*

$%9'*60,+'/."9>,0*63(<.*$5*/%,;"#4"*./%6$5.5$51-':3(6%*-*3(%(03(0,+7

#0,;*&'(5$*%#%)-+0*('43("*5/%+*60&-'#-%*./+04J%$0*"20,-%*.53+,+'@K)7

#0,;*5.-306%#0,;*./+'+*3-'1-'*&'(5$Q 

Lingwistyka kwantytatywna

A
#%)-+>*3(%(03(0,+#>*./%6-$J5658,-*-)58,-560,;*6*('43(%,;*-*6*9<+04"*

+%9&"9'*3-< )-#@6-3(04%*46%#(0(%(06#%  B'$J"@*$'R-#-,9-*3J56#-457

6'9*./%6-$J5658,-*56'*$5(0,+>*& -# *M/'46'#,9-*D,+<3(58,-I*603(<.56%7

#-%*60/%2':*-*3(/"4("/*9<+04560,;*63+03(4-,;*.5+-5&K6*9<+04% *=5#%$(5*

6*+%4/'3*)-#@6-3(0,+#0,;*1%$%:*46%#(0(%(06#0,;*6,;5$+-*(%42'*./%67

$5.5$51-':3(65* 603(<.56%#-%* 60/%2':* -* 3(/"4("/* 6* /K2#0,;* 45#('47

3(%,;S*/5$+%9%,;*('43(K6*,+0*3(0)%,;*60.56-'$+- *T#%)-+56%#'*3>*/K6#-'2*

+%)'2#58,-*.5&-<$+0*,+<3(58,->*603(<.56%#-%*60/%2':*-*3(/"4("/*%*-##07

&-* ,',;%&-* (0,;* 60/%2':* -* 3(/"4("/* )"1* -,;* 6%/(58,->* -#M5/&%,09#> * ?%4*

.5$%9'*U52'##%*U59%/S*%"(5/4%*S!ownika encyklopedycznego informacji, j -

zyków i systemów informacyjno-wyszukiwawczychS* 60#-4-* 1%$%:* 9<+0457

V* T * W0456-',4%S* In"ynieria lingwistyczna. Komputerowe przetwarzanie tekstów

w j zyku naturalnymS*B%/3+%6%*XOOGS 3 *EHHYEFE 
Q* U%/$+5*$51/0*-*60,+'/."9>,0*63(<.*$5*/%,;"#4"*./%6$5.5$51-':3(6%S*6#-53456%7

#-%*3(%(03(0,+#'@5*5/%+*6045/+03(%#-%*&'(5$*3(%(03(0,+#0,;*6*1%$%#-%,;*9<+04%*+%6-'/%*

.5+0,9%*? *A%&15/S*J zykoznawstwo statystyczne dla pracowników informacji naukowejS*B%/7

3+%6%*EFGH. =/%,% L *N%&&'/)S*? *A%&15/S*Statystyka dla j zykoznawcówS*B%/3+%6%*EFFOS*

9'3(*+*45)'-*1%/$+5*3+,+'@KJ560&*6./56%$+'#-'&*+%/K6#5*$5*&'(5$*3(%(03(0,+#0,;S*('5/--*

-#M5/&%,9-S*9%4*-*./%6*5/%+*./%6-$J5658,-*9<+04560,;*"+034%#0,;*#%*.5$3(%6-'*%#%)-+*3(%7

(03(0,+#0,;*9<+04% *Z%(5&-%3(*.5+0,9%*L *N%&&'/)S*? *A%&15/S*O statystycznych prawach j -

zykowychS*B%/3+%6%*EFFPS*./'+'#("9'*$58C*3+,+'@KJ565*./%6%*5/%+*./%6-$J5658,-*3(%(07

3(0,+#'*$5(0,+>,'*9<+04%*#%("/%)#'@5*6/%+*+*$034"39>*#%$*('/&-#'&*prawo j zykowe 
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53Metody statystyczne w komputerowym przetwarzaniu j zyka naturalnego

+#%63(6%* 3(%(03(0,+#'@5* $565$+>S* 2'* ,+<3(58C* 603(<.56%#-%* 60/%2':*

9'3(*-,;*,',;>*303('&56>*-*9%45*(%4%*.56-##%*10C*"6+@)<$#-%#%*6*5.-3%,;*

303('&K6*9<+04560,;S*M5/&%)-+%,9%,;*(/%#3M5/&%,9-*9<+04560,;S*#%",+%7

#-"* 9<+04K6* 5/%+* -##0,;* ./%,%,;* +6->+%#0,;* +* ./+'(6%/+%#-'&* 9<+04% *

Lingwistyka kwantytatywna* 9'3(* (/%4(56%#%* 6* ./+065J%#0&* S!owniku 

encyklopedycznym* informacji…* 9%45* 30#5#-&* ('/&-#"* lingwistyka staty-

styczna[ 

\#('/'3"9>,>* %#%)-+<* 5/%+* 6./56%$+'#-'* $5* $03,0.)-#0* ./'+'#("9'*

/K6#-'2* T$%&* =%6J5634-* 6* 3659'9* ./%,0* Metody kwantytatywne w se-

kwencyjnej analizie tekstu. B*."1)-4%,9-*('9*+#%9$+-'&0*$034"39<*+%/K6#5*

#%*('&%(*./+'$&-5("S*9%4*-*,')"*)-#@6-3(04-*46%#(0(%(06#'9*5/%+*+6-<+J0S*

303('&%(0,+#0*5.-3*.53+,+'@K)#0,;*./%6*-*./%6-$J5658,-*3(%(03(0,+#0,;*

$5(0,+>,0,;*('43(K6*9<+04%*#%("/%)#'@5 *B*5&%6-%#'9*./%,0*%"(5/*./'7

+'#("9'*(%42'*&'(5$0*3'46'#,09#'@5*&5$')56%#-%*3(/"4("/*('43("*5/%+*

3+,+'@KJ56>*$034"39<*%#%)-+0*3'46'#,09#'9*('43(K6G 

Z%)'20*/K6#-'2*63.5&#-'C*./+065J%#>* 9"2*./%,<*T *W0456-',4-'9S*

4(K/'9* 9'$'#* /5+$+-%J* 9'3(* .586-<,5#0* 3(%(03(0,+#0&* &5$')5&* 9<+04% *

T"(5/4%*+%./'+'#(56%J%*6*#-&*6./56%$+'#-'*$5*&'(5$*3(%(03(0,+#0,;

6*1%$%#-%,;*9<+04%*#%("/%)#'@5S*9%4*-*&52)-658,-*./%4(0,+#'@5*+%3(5357

6%#-%*.53+,+'@K)#0,;*&'(5$*-*(',;#5)5@--*6*5./%,5606%#-"*&5$')-*9<7

+04%*#%("/%)#'@5H 

U%$%#-%*3(%(03(0,+#'*('43(K6*9<+04%*#%("/%)#'@5*&5@>*$5(0,+0C*')'7

&'#(K6*/K2#0,;*.5+-5&K6*9<+04% *=5#-2'9*./+'$3(%6-5#5*9'$#53(4-*1%7

$%:*5/%+*$'R-#-,9'*601/%#0,;*('/&-#K6S*3(5356%#0,;*6*1%$%#-%,;*46%#7

(0(%(06#0,;*9<+04%*#%("/%)#'@5 

Jednostki badania kwantytatywnego tekstów

W 
)-#@6-3(0,'*46%#(0(%(06#'9*9'$#53(4%&-*1%$%#-%*3>*.5$3(%656'*

')'&'#(0*/K2#0,;*.5+-5&K6*9<+04% *W5@>*(5*10C*#. *')'&'#(0*@/%7

R-,+#'*D@/%M'&0S*30&15)'*-*+#%4-IS*M5#5)5@-,+#'*DM5#'&0S*30)%10IS*&5/M5)57

@-,+#'*D&5/M'&0*@/%&%(0,+#'S*,+<8,-*&560I*,+0*34J%$#-56'*D(0.0*+$%:S*

[* S!ownik encyklopedyczny informacji, j zyków i systemów informacyjno-wyszuki-

wawczychS*5./%, *U *U59%/S*B%/3+%6%*XOOXS*3 *EVF 
G* T * =%6J5634-S* Metody kwantytatywne w sekwencyjnej analizie tekstuS* B%/3+%6%*

XOOES*3 *[YGV 
H* T *W0456-',4%S*$+ *,0( S*3 *EHGYXPO 
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54 Piotr Malak

,+<8,-*+$%#-%I * ?%4*.5$%9>*? *A%&15/*-*L *N%&&'/)S* -#6'#(%/+'*(0,;*9'$7

#53('4*6*303('&-'*9<+04560&*6*%3.'4,-'*8,-8)'*30#,;/5#-,+#0&*&52#%*

(/%4(56%C*9%45*345:,+5#'*-*&%J'F 

Z%(5&-%3(* 6* ./+0.%$4"* %#%)-+0* 9'$#53('4* )'4304%)#0,;* &52#%* ./+07

9>CS*2'*&%&0*$5*,+0#-'#-%*+*.5.")%,9%&-*#-'345:,+5#0&- *T$%&*=%6J567

34-S* 9<+045+#%6,%* 3.',9%)-+"9>,0* 3-<* 6* )-#@6-3(0,'* 45/."356'9S* 6* %/(04"7

)'*Uwagi na temat korpusu j zyka polskiego (reprezentatywno#$, aktualno#$, 

nazwa) ./+0* 54%+9-* $034"39-* 654KJ* &'(5$0* /'./'+'#(%,09#'9* 6* 1%$%#-%,;*

9<+04%*%#%)-+"9'*.59<,-%*sko%czono#ci*5/%+*otwarto#ci*.53+,+'@K)#0,;*.5$7

303('&K6*303('&"*9<+04% *T"(5/*%/(04"J"*60/K2#-%*.5$303('&0*+%&4#-<('S*

5*#-'6-')4-'9*-*J%(6'9*$5*54/'8)'#-%*)-,+1-'*9'$#53('4*D#. *303('&*M5#5)5@-,+7

#0IS*303('&0*.KJ5(6%/('S*,',;"9>,'*3-<*./+'6%@>*)-,+156>*9'$#53('4*.5('#7

,9%)#0,;*#%$*9'$#53(4%&-*M%4(0,+#-'*513'/656%#0&-S*./+0*,+0&*$+-<4-*+%7

3(5356%#-"*45&1-#%(5/04-*&52#%*51)-,+0C*)-,+1<*9'$#53('4*.5('#,9%)#0,;*

D#. */'.'/("%/*&5/M'&K6I *]3(%(#-*(0.*.5$+1-5/K6S*60/K2#-5#0*./+'+*('@5*

1%$%,+%S*3(%#56->*303('&0*5(6%/('S*,+0)-*(%4-'S*6*4(K/0,;*)-,+1%*')'&'#(K6*

9'3(* ('5/'(0,+#-'* 345:,+5#%S* )',+* 6* ./%4(0,'* #-'./+')-,+%)#% * =/+04J%$'&*

.5$303('&K6*5(6%/(0,;*9'3(*303('&*)'4304%)#0*$%#'@5*9<+04%EO 

T"(5/+0* .5$/<,+#-4%* Statystyka dla j zykoznawców* 60/K2#-%9>S* +%*

^0@&"#('&*A%)5#-&EES*#%3(<."9>,'*9'$#53(4-*)'4304%)#'_

3J565S*–

3J565M5/&%*DM5/&%*60/%+56%IS*–

)'43'&S*–

60/%+S*–

;%3J5*– EX 

Definicje najwa niejszych poj!"

D
'R-#-,9'*./+09<('*6*./%,0*Statystyka dla j zykoznawców )"1*O staty-

stycznych prawach j zykowych 3>*.5$%#'*6*.53(%,-*34/K,5#'9S*(/'8,-57

F* L *N%&&'/)S*? *A%&15/S*Statystyka…S 3 *E[YEG`*(0,;2'S*O statystycznych…S*3 *XEYXX 
EO* T *=%6J5634-S*Uwagi na temat korpusu j zyka polskiego (reprezentatywno#$, aktu-

alno#$, nazwa)S*a6_b*J zykoznawstwo w Polsce: stan i perspektywyS*.5$*/'$ *A *c%9$0S*].57

)'*XOOPS*3 *E[QYE[[ 
EE* ^ *A%)5#-S*Kategoria rodzaju we wspó!czesnym j zyku polskimS*a6_b*Kategorie gra-

matyczne grup imiennych w j zyku polskimS*.5$*/'$ *L *d%345634-'@5S*B/5,J%6eB%/3+%7

6%*EFG[S*3 *VPYGH *f0( *+%_*L *N%&&'/)S*? *A%&15/S*Statystyka…S*3 *EG 
EX* L *N%&&'/)S*? *A%&15/S O statystycznych…S 3 *EGYEF 
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55Metody statystyczne w komputerowym przetwarzaniu j zyka naturalnego

65*$53(5356%#'9*$5*.5(/+'1*45&."('/56'@5*./+'(6%/+%#-%*('43(K6*9<7

+04%*#%("/%)#'@5 *f-'4%6>*-*513+'/#>*$034"39<*(0,;*.59<C*./+'./56%$+-J*

?%#"3+* A * U-':S* 4(K/0* 6* 365-,;* ./%,%,;* %#%)-+"9'* 3+,+'@K)#-'* +#%,+'#-'

-*$'R-#-,9<*('/&-#K6*wyrazS*s!owo*5/%+*leksemS*%*(%42'*6./56%$+%*6J%3#>*

D$530C*.563+',;#-'*51',#-'*./+09<(>I*9'$#53(4<*e*fleksemEP 

Z%)'20* 6* (0&* &-'93,"* #%$&-'#-C* /K6#-'2S* 2'* 6-')"* .5)34-,;* 1%$%7

,+0*%#%)-+"9>,0,;*45&."('/565*9<+04*#%("/%)#0*3-<@%*$5*5./%,56%:*?%#%*

g54%/34-'@5S*4(K/0*6*360,;*."1)-4%,9%,;*/5+6%2%J*&52)-658,-*+%"(5&%7

(0+56%#-%*#-'4(K/0,;*'(%.K6*./%,*#%$*3J56#-4%&-*5/%+*634%+06%J*.57

&03J0*+/'%)-+56%#-%*601/%#0,;*5.'/%,9-*%"(5&%(0,+#-'S*+%*.5&5,>*45&7

."('/K6 *\#('/'3"9>,'*/5+6%2%#-%*#%$*+#%,+'#-'&*('/&-#K6*wyraz*5/%+*

forma*&52#%*+#%)'hC*6*.5+0,9-*? *g54%/34-'@5*Fleksja polskaEV 

i'R-#-,9'*1%/$+-'9*3+,+'@KJ56'*#-2*6*./%,%,;*? *A%&15/*-*L *N%&&'/7

)%S* %* 9'$#5,+'8#-'* 1)-23+'* +%3(5356%#-5&* 6* -#M5/&%,9-* #%"456'9S* +#%97

$+-'&0* 6 ./+065J06%#0&* 9"2* S!owniku encyklopedycznym informacji…

]&%6-%#'*("*('/&-#0*&52#%*+%*(0&*60$%6#-,(6'&*+$'R-#-56%C*#%3(<7

."9>,5_

wyraz*e*(/%4(56%#0*9%45*30#5#-&*('/&-#"*s!owoS*9'3(*60/%2'#-'&*')'7

&'#(%/#0& *B*9<+04%,;*#%("/%)#0,;*60/%+0*34J%$%9>*3-<*+*&5/M'&K6*

)'4304%)#0,;* )"1* +* &5/M'&K6* )'4304%)#0,;* -* @/%&%(0,+#0,; * g'/&-#*

wyraz &52'*10C* -#('/./'(56%#0* 9%45* leksem* D60/%+*303('&560S*,+0)-*

60/%2'#-'*.5+-5&"*)'4304%)#'@5I*%)15*9%45*s!owoformaS*,+0)-*60/%2'7

#-'*('43("*D60/%+*('43(560I *B*,')"*"J%(6-'#-%*9'$#5+#%,+#'@5*634%7

+%#-%*60/%+K6*6*('43(%,;*&52#%*$5$%(4565*+$'R-#-56%C*9'*9%45*,->@-*

)-('/* .5&-<$+0* +#%4%&-* $')-&-(%,9-* ('43("* D3.%,9'S* +#%4-* ./+'3(%#457

6'I *=5#%$(5*.59'$0#,+'*60/%+0*&52#%*54/'8)-C*9%45*,->@*&5/M'&K6S*

.5&-<$+0*4(K/0&-*#-'*&52'*603(>.-C*2%$'#*-##0*&5/M'&EQ 

EP* ? *A *U-':S*Koncepcja s!ownikowej informacji morfologicznej i jej komputerowej we-

ryfikacji a5#7)-#'b * U-1)-5('4%* f0M/56%* j%('$/0* d-#@6-3(04-* !5/&%)#'9* k#-6'/30('("* B%/7

3+%634-'@5*a$53(<.*EQ*@/"$#-%*XOEOb *i53(<.#0*6*B5/)$*B-$'*B'1_*;((._ll1, 4)M "6 '$" 

.)lEXlXl'&.; .$M`*('#2'S*O poj ciu wyrazu morfologicznego a5#7)-#'b *U-1)-5('4%*f0M/56%*

j%('$/0*d-#@6-3(04-*!5/&%)#'9*k#-6'/30('("*B%/3+%634-'@5*a$53(<.*EQ*@/"$#-%*XOEOb *i57

3(<.#0*6*B5/)$*B-$'*B'1_*;((._ll1, 4)M "6 '$" .)l[XlEl9317+3m .$M` ('#2'S Aparat poj cio-

wy wybranych systemów przetwarzania tekstów polskich *U-")'(0#*=5)34-'@5*g56%/+03(6%*

?<+045+#%6,+'@5*a5#7)-#'b*XOO[S*+ *[X*a$53(<.*EQ*@/"$#-%*XOEOb *i53(<.#0*6*B5/)$*B-$'*

B'1_* ;((._ll666 .(9 ,-n .)l,5&.5#'#(l5.(-5#S,5&o$5,&%#l(%34S$5,o$56#)5%$l@-$SXOl

\('&-$SHl *L5+6%2%#-%*('*3>*/5+6-#-<,-'&*"3(%)':*.5,+0#-5#0,;*./+'+*? *g54%/34-'@5 
EV* ? *g54%/34-S*Fleksja polskaS*B%/3+%6%*EFGHS 3 *XOYXV *
EQ* =5/ *S!ownik encyklopedyczny informacji…S*3 *POE 
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56 Piotr Malak

 !Encyklopedii j zykoznawstwa ogólnego!"#$%&'!wyraz!(#)"!*#+&'&,-

./'0!1.!$,23%&#'&3!4,",52'0%6!(/7,!'/(%'&#()2/!2'/5285/!(#*',)"7/!(9-

207,./:! 5#5;3(85/!)&9!.2<=9*'8!)/%,*2&#=',>5&8!)7?/*'&,.8@AB! #*?3<!

7,=#('05;!*#+&'&5(&C

s!owoforma – !D!(#)"!.0$/E#'&#%!F9*850%!#=#%#'"#%!"#7)"3B!G"/',-

.&!$#/=&2/5(9!=#7)#%3!4,4$2#2!'/*/'&#!%3!,*4,.&#*'&#(!H,$%0!(9-

207,.#(!,$/2!4,?852#'&#!2!,*4,.&#*'&%!%,$H#%#%@IJ

morfem – ! D! (#)"! ",! '/(%'&#()2#!.0$/E#'&#! 4$2#7/23(85#! 2'/52#'&#B!

K,E'/!.0$LE'&M!%,$H#%0!<$/%/"052'#!1+=#7)0('#!,$/2!)?,.,".L$-

52#6!,$/2!%,$H#%0!=#7)07/='#!1$*2#'&#6@NJ

termin – ! D! (#)"! .0$/E#'&#%! ,! >5&>=#! 3)"/=,'0%! 2'/52#'&3! .! */'#(!

*2&#*2&'&#!'/37&!=3F!"#5;'&7&@OB

P#$%&'! leksem! '&#! 2,)"/?! 2*#+&'&,./'0!.! S!owniku encyklopedycz-

nym!informacji... F#24,>$#*'&,B!Q!*#+&'&5(&!"#$%&'3!wyraz!%,E'/!.0.'&,-

)7,./M:!E#! leksem! (#)"! ",!.0$/E#'&#!4,2&,%3! =#7)07/='#<,:!520=&!.0$/2!

)0)"#%,.0RSB

T,'/*",!S!ownik encyklopedyczny informacji...!4,*/(#!"$20!&''#!*#+&-

'&5(#:!4$20*/"'#!*,!)"/"0)"052'#<,!4$2#"./$2/'&/!(9207/!'/"3$/='#<,B!G8!

",!4,(95&/C!s!owa klucze:!s!owo kluczowe!,$/2!tematB!U5;!*#+&'&5(#!4$20F&#-

$/(8!'/)"943(858!4,)"/MC

s!owa klucze  – D!)8!",!.0$/20!5#5;3(85#!)&9!.!*/'0%!"#7>5&#!=3F!7,$-

43)&#! "#7)"L.! H$#7.#'5(8! 2'/5285,!.&97)28! '&E!.! */'0%! (92073!

'/"3$/='0%B! G"/',.&8! ,'#!.07?/*'&7&! <?L.'05;! "#%/"L.! "#7)"3:!

)8!$L.'&#E!5;/$/7"#$0)"052'#!*=/!*/'#<,!/3",$/R@J

s!owo kluczowe – !D!(#)"!",!.0$/E#'&#!2!"#7)"3!*,73%#'"3!=3F!2/40"/-

'&/!&'H,$%/50('#<,!5;/$/7"#$023(85#!(#<,!"$#>MB! !4$204/*73!*,-

73%#'"L.!)?,./!7=352,.#!4,5;,*28!529)",!2! "0"3?3! =3F! "0"3?L.!

$,2*2&/?L.RRJ

temat  – D!*#+&'&,./'0!$L.'&#E!(/7,!4$2#*%&,"!*,73%#'"3:!",:!52#<,!

*,"0528!2/./$"#!.!*,73%#'5&#!&'H,$%/5(#B! !&'H,$%/5(&!'/37,.#(!

3",E)/%&/'0!'&#7&#*0! 2! <?L.'0%!4$2#*%&,"#%!*,73%#'"3:! 2'/-

@A! Encyklopedia j zykoznawstwa ogólnego:!.0*B!R!4,4$B! &!3234B:!4,*!$#*B!VB!T,=/W-

)7&#<,:! $,5?/.!@OOO:!)B!XOXB
@I! P/%E#:!)B!RYAB
@N! P/%E#:!)B!@AZB
@O! P/%E#:!)B!RIIB
RS! S!ownik encyklopedyczny informacji…:!)B!ZS@B
R@! P/%E#:!)B!RYRB!
RR! P/%E#:!)B!RYAB
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57Metody statystyczne w komputerowym przetwarzaniu j zyka naturalnego

52#'&,.,!'/(./E'&#()20%:!*=/!,%L.&#'&/!7"L$#<,!4,.)"/?!*,73-

%#'"RZB

[/",%&/)"! "#$%&'!has!o 2,)"/?!.!S!owniku encyklopedycznym infor-

macji…!2*#+&'&,./'0!.0?852'&#!.!7,'"#7>5&#!2/)",),./'&/!.!)0)"#%/5;!

&'H,$%/50(',-.0)237&./.5205;!(/7,!.0$/E#'&#!,!H3'75(&!4,$28*73(85#(!

=3F!.0)237&./.52#(!.!*/'0%!2F&,$2#!&'H,$%/50('0%!1)?,.'&7:!&'*#7):!

"#7)":!2F&L$!5;/$/7"#$0)"07!.0)237&./.5205;!*,73%#'"L.6RYB

[&#5,!,*%&#''&#!*#+&'&3(8!,.#!4,(95&/!/3",$20!4$,./*2850!F/*/'&/!

.!2/7$#)&#!7,%43"#$,.#<,!4$2#"./$2/'&/!(9207/!'/"3$/='#<,B![/(.&97-

)2#! $LE'&5#! *,"0528! "#$%&'L.! s!owo:!wyraz! ,$/2!has!oB! \#+&'&5(/! )?,.-

'&7,./! 3",E)/%&/! 2#! ),F8! *./! "#$%&'0C! s!owo! ,$/2!wyrazB! [/",%&/)"!

.!4$/5/5;! =&'<.&)"052'05;!)4,"07/%0!.0$/]'#!2$LE'&5,./'&#!2'/52#W!

4$204&)0./'05;!,F3!4,(95&,%B!^/*.&</!G/%F,$!*#+&'&3(#!s!owo!(/7,!(#*-

',)"79!"#7)"3!1=3F!(9207/6!.0,*$9F'&/'8!.!4$,5#*3$2#!)#<%#'"/50('#(:!

,*4,.&/*/(858!.!.&97)2,>5&!4$204/*7L.!5&8<,.&!=&"#$!4,%&9*20!,*)"9-

4/%&B!Q!7,=#&!"#$%&'!wyraz!.)4,%'&/'/!F/*/527/!"$/7"3(#! (/7,!4,(95&#!

'/*$29*'#!*,!"#$%&'L.!s!owo:!s!owoforma!&!leksemB! !4$/5/5;!^B!G/%F,$!

"#$%&'!wyraz!(#)"!3E0./'0!2/%&/)"!.)7/2/'05;!"$2#5;!"#$%&'L.!.!7,'-

"#7>5&#!.)7/23(850%!(#*',2'/52'&#!$,*2/(!2/)"94,./'#(!(#*',)"7&RXB

P#$%&'!has!o!.!4$/5/5;!*,"0528505;!4$2#"./$2/'&/!(9207/!'/"3$/=-

'#<,!(#)"!*#+&'&,./'0!(/7,!2.052/(,.,!4$20(9"/!.!=#7)07,<$/+&&!*/'#<,!

(9207/!H,$%/!<$/%/"052'/!=#7)#%3!1'4B!F#2,7,=&52'&7!*=/!52/),.'&7L.!

.!(B!4,=)7&%6B!T,(95&#!has!o!%,E'/!2*#+&'&,./M!$L.'&#E!(/7,!2F&L$!)?,.,-

H,$%!$#4$#2#'",./'0!4$2#2!,7$#>=,'8!4,)"/M!*/'#(!)?,.,H,$%0RAB

T$20",52,'#!4,.0E#(!"#$%&'0!)8!4,*)"/.,.0%&!4,(95&/%&!)",),./-

'0%&!.!4$2#"./$2/'&3!"#7)"L.B!_7$#>=/(8!,'#!%B&'B!(#*',)"7&!F/*/'&/!)"/-

"0)"052'#<,!.0$/E#W!(9207/!'/"3$/='#<,B!^#*',)"7&!"#!,*2'/52/(8!)&9!7,'-

7$#"'0%&!5#5;/%&!)"/"0)"052'0%&:!7"L$#!2,)"/'8!2/4$#2#'",./'#!4,'&E#(B

[/=#E0! 4$20! ,7/2(&! ,*',",./M! 4#.'#! $LE'&5#! "#$%&',=,<&52'#! 4,-

%&9*20! (9207&#%!4,=)7&%! /! /'<&#=)7&%:! 7"L$#!.0'&7/(8! 2! $LE'&5! "04L.!

,F3!(9207L.RIB! !/'<&#=)7&#(!=&"#$/"3$2#!4$2#*%&,"3!"#$%&'!token!F/$*2,!

RZ! P/%E#:!)B!RIRB
RY! P/%E#:!)B!IAB
RX! `B!a/%%#$=:!^B!G/%F,$:!Statystyka…: )B!@Ib@OJ!"05;E#:!O statystycznych…:!)B!R@bRRB 

\#+&'&5(9!"#5;'&52'8!"#$%&'3!s!owo:!(/7,!5&8<3!2'/7L.!4,%&9*20!*.&#%/!)4/5(/%&:!4$20(-

%3(#!$L.'&#E!cB!K07,.&#57/:!*2B!50"B:!)B!AIB
RA! `B!a/%%#$=:!^B!G/%F,$:!Statystyka…: )B @NJ!"05;E#:!O statystycznych…:!)B!R@B
RI! _*',",./'&#!$LE'&5!"#$%&',=,<&52'05;!(#)"!,!"0=#!)#'),.'#!&!3)4$/.&#*=&.&,'#:!

E#!)/%#!F/*/'&/!4$2#"./$2/'&/!(9207/!'/"3$/='#<,!2,)"/?0!$,24,529"#!.!7$/(/5;!/'<=,-
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58 Piotr Malak

529)",! (#)"!.07,$20)"0./'0!*,!$LE'05;!<$/+&52'&#!4,)"/5&! "#<,!)/%#<,!

.0$/23B!P#$%&'!word token!2!7,=#&!(#)"!)",),./'0!'/!,7$#>=#'&#!7/E*#<,!

.0)"84&#'&/!.0$/23!.!"#7>5&#!12!3.2<=9*'&#'&#%!4,.0E)2#(!3./<&6B![/-

",%&/)"!.!5#=3!,2'/52#'&/!$LE'05;!2'/52#'&,.,!)?L.!(#)"!)",),./'#!4,-

(95&#!word typeB! !"#$%&',=,<&&!4,=)7&#(!/'<&#=)7&#%3!4,(95&3!token ,*4,-

.&/*/(8!"#$%&'0!s!owodwyraz:!'/",%&/)"!"#$%&',.&!word type!,*4,.&/*/!

has!o! 1wyraz s!ownikowy6B!T#.'#!.8"4=&.,>5&!2'/52#'&,.#!%,<8!4,(/-

.&M!)&9!$L.'&#E!*=/!4,(95&/!term!1termin6B!T,.)2#5;'&#!4$20(9"8!*#+&'&5(8!

"#<,!4,(95&/!.!(92073!4,=)7&%!(#)"!.0$/E#'&#!,!>5&>=#!3)"/=,'0%!2'/52#-

'&3!.!*/'#(!*2&#*2&'&#B![/",%&/)"!.!"#7)"/5;!/'<=,(92052'05;!4,>.&95,-

'05;![eT!,7$#>=#'&#!term!.0*/(#!)&9!)",),./'#!2/%&#''&#!2!,7$#>=#'&#%!

word type!*=/!,2'/52#'&/!7/E*#<,!,*%&#''#<,!2'/52#'&,.,!.0)"84&#'&/!

*/'#<,!)?,./B!f/$*2,!529)",!.#!.2,$/5;!2.&82/'05;!2!4$2#"./$2/'&#%!

"#7)"L.!(9207/!'/"3$/='#<,!%,E'/!)4,"7/M!,2'/52#'&#!t 1(/7,!)7$L"!,*!

term6 4,7$0./(85#!)&9!2'/52#'&,.,!2!4,(95&#%!word typeRNB!

Cechy statystyczne jednostek leksykalnych

J
#*',)"7&!"#7)"3!=3F!(9207/!.!*/'#(!2F&,$,.,>5&!)"/"0)"052'#(!%,<8!F0M!

F/*/'#!7./'"0"/"0.'&#!2#!.2<=9*3!'/!,7$#>=,'8!5#5;9!)"/"0)"052'8!gB!

`LE'#!$#/=&2/5(#! =&52F,.#!h
&
! "#(!5#5;0!.!4$204/*73!4,)252#<L='05;!F/-

*/'05;!(#*',)"#7!,*.2,$,.3(8!&5;!2$LE'&5,./'&#!4,*!78"#%!*/'#(!5#-

5;0!gB!_.#!5#5;0!)"/"0)"052'#:!2#!.2<=9*3!'/!)4,)LF!&5;!2$LE'&5,./'&/:!

%,E'/!4,*2&#=&M!'/C

5#5;0!&=,>5&,.#:!7"L$#!2!7,=#&!%,E'/!4,*2&#=&M!'/!5&8<?#!1%&#$2/='#!!–

D!.!*/'0%!4$2#*2&/=#!./$",>5&!2%&#''#!%,<8!4$20(%,./M!*,.,=-

'#!./$",>5&!=&52F,.#6!=3F!)7,7,.#!14$2#=&52/='#!D!.!*/'0%!4$2#-

*2&/=#!./$",>5&!2%&#''#!%,<8!4$20(%,./M!"0=7,!,7$#>=,'#!./$",-

>5&!=&52F,.#:!'4B!=&52F0!'/"3$/='#6!D!.!F/*/'&/5;!=&'<.&)"052'05;!

)/)7&5;!1<?L.'&#!iGc6:!/!4,2&,%!2//./'),./'&/!"05;!F/*/W!*=/!(9207/!/'<&#=)7&#<,!(#)"!

'/(.0E)20B! Q!4,.,*3!4$0%/"3!7$/(L.!/'<=,(92052'05;!.!,.05;!F/*/'&/5;! )",),./'/

.!'&5;!"#$%&',=,<&/!(#)"!,$0<&'/='&#!4,5;,*2#'&/!/'<&#=)7&#<,B
RN! T,$B!%B&'B!j;B!\B!K/''&'<:!aB!G5;k"2#:!*2B!50"BJ!\B!^3$/H)70:!^B!aB!K/$"&':!Speech and 

language processing. An introduction to Natural Language Processing, Computational Lin-

guistics and Speech Recognition:![#.!l#$)#0!@OOOJ!TB!^/57),':!UB!K,3=&'&#$:!Natural Langu-

age Processing for Online Applications: Text Retrieval, Extraction and Categorization:!c%-

)"#$*/%DT;&=/*#=4;&/!RSSRJ!j;B!\B!K/''&'<:!TB!`/<;/m/':!aB!G5;k"2#:!An introduction to 

Information Retrieval:!j/%F$&*<#!RSSOB
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59Metody statystyczne w komputerowym przetwarzaniu j zyka naturalnego

529>5&#(!/'/=&23(#!)&9!5#5;0!4$2#=&52/='#J

5#5;0!(/7,>5&,.#:!7"L$05;!./$",>5&!2%&#''05;!'&#!.0$/E/!)&9!=&52F/-!–

%&:!'4B!)",)3'#7!=&52#F',>5&!=#7)#%L.!$,*2&%05;!&!,F505;!.!)?,.-

'&5".&#:!2*/'&/!2?,E,'#!D!.)4L?$29*'&#!&!4,*$29*'&#ROB

T,*)"/.,.8!7/"#<,$&8!)",),./'8!.!&=,>5&,.05;!,F=&52#'&/5;!)"/"0-

)"052'05;!(#)"!529)",>M!/F),=3"'/!1H$#7.#'5(/6!FB!^#)"!",!.)7/]'&7!=&52F,-

.0!,"$20%/'0!*$,<8!)3%,./'&/!(#*',)"#7!.5;,*28505;!.!)7?/*!*/'#(!

4$LF0B!T,*)"/.8!)3%,./'&/!%,<8!F0M!.0)"84&#'&/!4,)252#<L='05;!(#*-

',)"#7!F8*]! "#E!./$",>5&!7,'7$#"'#(! 5#5;0!,7$#>=/(85#(!*/'#! (#*',)"7&B!

j29)",>M!.0)"94,./'&/!)?L.!.!"#7>5&#!(#)"!5#5;8!&=,>5&,.8!4$2#=&52/='8:!

,!./$",>5&/5;!.0$/E/'05;!2/!4,%,58!=&52F!'/"3$/='05;B!

j29)",>M!/F),=3"'8!F %,E'/!4$2#*)"/.&M!2/!4,%,58!'/)"943(85#<,!

.2,$3C

 2L$!@C!Wzór na cz sto"# absolutn$ wyst$pie% danego s!owa:

<*2&#C

F!D!529)",>M!/F),=3"'/:

n!D!=&52#F',>M!2F&,$3!/'/=&2,./'05;!*,73%#'"L.:

f
i
!D!529)",>M!.)"84&#'&/!*/'#<,!)?,./!.!7,=#('0%!*,73%#'5&#ZSB

Q#!.2<=9*3!'/!",:!E#!'/(529>5&#(!/'/=&2/!)"/"0)"052'/!,F#(%3(#!.&#=#!

"#7)"L.!2!*/'#(!*2&#*2&'0:!%,E'/!.4$,./*2&M!*,*/"7,.8!7/"#<,$&9:!(/78!

(#)"!529)",>M!>$#*'&/!:!,7$#>=/'/!.2,$#%C

 2L$!RC!Wzór na cz sto"# "redni$:

<*2&#C

F!D!529)",>M!/F),=3"'/Z@B

RO! `B! a/%%#$=:! ^B! G/%F,$:! Statystyka…: )B! @OJ! KB! G,F5207:! Statystyka…: )B! @Rb@Z:!

ORb@@ZB
ZS! S!ownik frekwencyjny polszczyzny wspó!czesnej:!,4$/5B!UB!V3$52!&!&'B:!4,*!$#*B!QB!G/-

=,'&#<,:!V$/7L.!@OOS:!)B!=B
Z@! P/%E#B
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60 Piotr Malak

 !"# $%&'()*+# ,&*-./0%+".102# +3+.45&,./3# '%6"73# )/4# +)$"8./$/#

%$&39!"7:03#,&*-./0%+"./3#;&3$+3.07/#6".37#736.%)5$/#+#'%),0,3<*!.102#

0,490/"02# $%&'()(=# >%6)5"+%+1?# +)$"8./$/3?# &*+.%?/3&.%90/# &%,@

$A"6(# 73)5#61)'3&)7"=# 1)'3&)7"#B&%,&,(5C#6".37#03021#?/3&,"!.37#%'/)(@

73#,&*-./0%+"./3#736.%)53$#D"6".3<%#,D/%&(#,3#+,<!46(#."#54#03024=#>%6@

)5"+%+3#?/"&1#61)'3&)7/# %6,+/3&0/36!"7:# &%,&,(5#+"&5%90/#6".37# 03021#

+%$*A#9&36./37#"&15?3510,.37#+#D"6".1?#,D/%&,3=#E36.:#,3#)5%)%+".102#

+#)5"51)5103#?/"&#,?/3..%90/#73)5#%6021!3./3#)5".6"&6%+3#sF#$5*&3#%$&3@

9!"#'&,30/45.3#%6021!3./3#0,4)5%90/#6".37#736.%)5$/#%6#0,4)5%90/#9&36./37#

6!"#0"A3<%#,D/%&(=#G6021!3./3#)5".6"&6%+3#73)5#%$&39!".3#+,%&3?HIJ

K,*&#HJ Wzór na odchylenie standardowe=

L%!37.:#?/"&:#73)5#+)'*A0,1../$#,?/3..%90/#v#%$&39!"7:01#&3!"51+.3#

%6021!3./3#;&3$+3.07/#6".3<%#3!3?3.5(#%6#0,4)5%90/#9&36./37HHJ#

K,*&#MJ#Wzór na wspó czynnik zmienno!ci=

E36."$-3F# 7"$# '%6"7:# &36"$5%&,1# S ownika frekwencyjnego...F# ?/"&1#

%+3#):#+#,D15#6(-1?#)5%'./(#,"!3-.3#%6#+"&5%90/#9&36./37F#+#,+/:,$(

,#0,1?#."#'%5&,3D1#+A").102#D"6"N#+'&%+"6,/!/#+)$"8./$#61)'3&)7/#,A%@

-%.37=# 1)'3&)7"#,A%-%."#DF#6%)5%)%+"."#6%#$%&'()(#53$)5*+F#73)5#+1&"@

-"."#+,%&3?HMJ

K,*&#OJ#Wzór na dyspersj" z o#on$ danego s owa=

HI# P"?-3=#
HH# P"?-3=
HM# G#61)'3&)7/#)A%+./05+"#'%&=#5"?-3F#)=#!/Q#R=#S"??3&!F#E=#T"?D%&F Statystyka…F#)=#OU

/# .")5=Q# E=# T"?D%&F# J"zykoznawstwo statystyczne dla pracowników informacji naukowejF#

K"&),"+"#VWXYF#)=#OVZOH=#G#?/"&"02#,?/3..%90/#+#)5"51)5103#'%&=#53-#[=#T%D0,1$F#Staty-

styka…F#)=#MOZOH=

1

1

2
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!

=
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61Metody statystyczne w komputerowym przetwarzaniu j zyka naturalnego

\."!/,"# )5"51)510,."# 3!3?3.5*+# ,# %$&39!%.:# 0302:# )5"51)510,.:

+# )1)53?/3# '%,+"!"# ()5"!/]# 5,+=# (6,/"A# 3!3?3.5*+#+# )1)53?/3F# ,+".1#

&*+./3-#0,4)5%90/:#&3!"017.:#U=#^,4)5%9]#&3!"017."#73)5#+1&"-%."#.")54@

'(7:01?#+,%&3?HOJ

K,*&#_J Wzór na cz"sto!% relacyjn$ danego s owa=

\(5%&,1#Statystyki dla j"zykoznawców#7"$%#'&,1$A"61#(6,/"A*+#'%6"@

7:#?=/.=#(6,/"A#)A%+./05+"#0,4)53<%#!(D#&,"6$/3<%#+#53$90/3#0,1#53-#(6,/"A#

)A%+./05+"#&%6,/?3<%#/#%D03<%#+#%$&39!%.1?#)A%+./$(#6".3<%#74,1$"H_=

Podsumowanie

M
35%61#)5"51)510,.3#,3#+,<!46(#."#&3!"51+./3#./)$/3#$%),51#%&",#?%-@

!/+%9]#0"A$%+/537#"(5%?"51,"07/#/02#+1$%&,1)5"./"#):#'%+),302./3

/# ,# 6%D&1?/# &3,(!5"5"?/# )5%)%+".3# +# D"6"./"02# ."6# $%?'(53&%+1?#

'&,35+"&,"./3?#74,1$"#."5(&"!.3<%=#K#././37),1?#"&51$(!3#'%6745%#'&*@

D4# '&,1D!/-3./"# 0,153!./$%+/# '%6)5"+# "."!/,1# )5"51)510,.37# %&",# (736@

.%!/03./"# 53&?/.%!%<//# )5%)%+".37# '&,1# D"6"./"02# ;&3$+3.017.102# ."6#

53$)5"?/# 74,1$"#."5(&"!.3<%=#[%-!/+%9]#'%5&"$5%+"./"#'%),0,3<*!.102#

)A*+#7"$%#3!3?3.5*+#'%+/:,".102#A"5+1?/#6%#$%?'(53&%+3<%#'&,35+"@

&,"./"#&3!"07"?/#)5"51)510,.1?/#'%,+"!"#."#,."0,.3#('&%),0,3./3#'&%03@

)(#"."!/,1#5&390/#6%$(?3.5*+F#,"'3+./"7:0# 736.%0,39./3#+1./$/#?/3),@

0,:03#)/4#+#'&,36,/"!3#5%!3&".07/#+"&5%90/=

A statistical approach to the natural language processing
Abstract

P23#"&5/0!3#/)#".#/.5&%6(05/%.#5%#"#)5"5/)5/0"!#"''&%"02#5%#."5(&"!#!".<("<3#'&%03))@

/.<=#P23#`(".5/5"5/a3#!/.<(/)5/0)#")#"#&3)3"&02#6/)0/'!/.3#")#+3!!#")#53b5#(./5)#"'@

HO# S ownik frekwencyjny…F#)=#!/=
H_# G#%$&39!"./(#+"&5%90/#9&36./02#%&",#/02#%6021!3N#+#D"6"./"02#74,1$%,."+0,102#

'%&=#R=#S"??3&!F#E=#T"?D%&F#Statystyka…F )=#MMZXI=
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62 Piotr Malak

'!/0"D!3#5%#)5"5/)5/0"!#&3)3"&02#2"a3#D33.#'&3)3.536=# 3c/./5/%.)#%;#523#'"&5/0(!"&#

53b5#(./5)#2"a3#D33.#6/)0())36#/.#53&?)#%;#523/&#"''!/0"D/!/51#5%#)5"5/)5/0"!#."5(@

&"!#!".<("<3#'&%03))/.<F#+/52#)'30/"!#"553.5/%.#5%#6/d#3&3.03)#/.#>%!/)2#".6#e.<@

!/)2#53&?/.%!%<1=#T5"5/)5/0"!#"55&/D(53)#%;#!3b/0"!#(./5)#2"a3#"!)%#D33.#'&3)3.536#")#

+3!!#")#0"53<%&/3)#".6#?3")(&3)#()36#/.#`(".5/5"5/a3#!3b/0"!#(./5)#&3)3"&02=


