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 ."#." %')+,-.,"0." ."0)2.345-"

 "$%')"*+),. /)%1246,828 “:+1%16+;" <'*%82>)%;"”, @. :+1%1, A;4"B)"

 " #%')+,-/#0"'2"+,0"346##6+0-7%48+9"69;%446+/%<-4=>0')@-A,++
=%32-9+#)+,0>,)B)4/"+4)+> 4>9-+')7"44>B>+4)9C)446+

 "#%'(*+- %./+12""4 ./+52%(6 %76+/2""4 7# .+89/2""4 "+69" :2/2; ("72/"27, # 7#-+< :2/2; =(;9:"> "2@+<-

'96(%7A .2/26(/-9 62'9-9B +D%4E(6 ("=+/@#5(F, 1+ 59/->'IJ > @2/2<(, ;"#:"+ ;/+%'9 +D%4E9 .+89/2""4 *2;("=+/-

@#5(F 7# =2K-+69B "+69". L+D>*+6#"+ %9%72@> .(*7/9@-9 ./9K"4774 /(82"A 1+*+ 6946'2""4 *2;("=+/@#5(F, =2K-

-(6 7# ./+.#E#"*9 "# +%"+6( @#89""+E+ "#6:#""4. N+%'(*<2"+ @27+*9-> #"#'(;> 72-%7> "+69" *'4 (*2"79=(-#5(F
=2K-> 7# .2/2*D#:2""4 6946'2""4 *2;("=+/@#5(F 6 72-%7#B "+69". O ;6’4;-> ; 59@ 6946'2""4 "2./#6*969B "+69"
%7#J -/979:"9@ ;#6*#""4@. P2 "2 '982 ;#D2;.2:>J "#*#""4 -+/9%7>6#:#@ .2/26(/2"+F 7# *+%7+6(/"+F ("=+/@#5(F, #
K *+.+@#E#J ;#.+D(E79 @#"(.>'I6#""I %>%.('A"+I %6(*+@(%7I. L+%9'2""4 -+"7/+'I ;# *+%7+6(/"(%7I "+69" 6#<-

'962 *'4 .(*7/9@-9 "#*(K"+F 2-+%9%72@9 ("=+/@#5(K"+E+ ./+%7+/>. Q+@D(">6#""4 IR 7# NLP *#J ;@+E> %9%72@#@
#67+@#79:"+ #"#'(;>6#79 7# 6(*%72<>6#79 ("=+/@#5(I, 1+D 6946'479 @+<'96( =#-79 *2;("=+/@#5(F #D+ =2K-+6(
"+69"9.  #<'96+ 7#-+< 6/#B+6>6#79 -+"72-%7, *<2/2'+ ("=+/@#5(F 7# ("8( =#-7+/9 *'4 7+:"+E+ 69;"#:2""4 *+%-
7+6(/"+%7(. R#-( #67+@#79:"( @27+*9 *+.+@#E#I7A > /2#'A"+@> :#%( 6946'479 7# 69/(8>6#79 ./+D'2@9, .+6’4;#"( ;
.+89/2""4@ *2;("=+/@#5(F 6 %+5(#'A"9B @2/2<#B. N'4 2-%.2/9@2"7> @9 69-+/9%7#'9 "#D(/ *#"9B (; ;#E#'A"+I -(-
'A-(%7I 20 000 %7#72K: 10 000 ;#.9%(6 *'4 =2K-+69B "+69" ( 10 000 *'4 "2=2K-+69B. T('A8(%7A %7#72K .+6’4;#"( ;
.+'(79-+I. N'4 +D+B .(*"#D+/(6 *#"9B 69-+"#"+ +%"+6"( ./+52*>/9 +:912""4 72-%7>, 7#-( 4- ;@("# 72-%7> "# @#'(
'(72/9, 69*#'2""4 ;"#-(6 .>"-7>#5(F, +:912""4 72E(6 /+;7#8>6#""4 7# #67+/#, # 7#-+< 69*#'2""4 %7+.-%'(6 7+1+.

L(%'4 +:912""4 69-+"#"+ 7+-2"(;#5(I 7# '2@#79;#5(I. N'4 -/#19B /2;>'A7#7(6 '2@#79;#5(F -+<2" 7+-2" .+;"#:2-
"+ 72E+@ POS.  9-+/9%7#""4 72E(6 POS *+.+@#E#J 7+:"(82 69-+">6#79 '2@#79;#5(I. N'4 +D+B .(*"#D+/(6 *#"9B
%76+/2"+ D(E/#@9 7# 7/9E/#@9, 1+D -/#12 ;/+;>@(79 -+"72-%7 %7#72K > "#D+/( *#"9B.  946'2"+, 1+ > "2=2K-+69B
"+69"#B 69-+/9%7+6>J7A%4 +=(5(K"(89K @+6"9K %79'A. L/+#"#'(;+6#"+ "#%7/+F 6 +D+B .(*"#D+/#B *#"9B. U2;>'A7#-
79 .+-#;>I7A, 1+ =#'A8969K %>D"#D(/ *#"9B @(%797A D('A82 "2E#796"9B D#'(6, 7+*( 4- "2=#'A8969K %>D"#D(/ *#-
"9B – .2/26#<"+ .+;9796"( +5("-9. L(*"#D+/9 *#"9B D>'9 +D’J*"#"( .2/2* %76+/2""4@ @+*2'( ./+E"+;>6#""4. N'4
@+*2'( ./+E"+;>6#""4 69-+/9%7#"+ =>"-5(F BOW ( Logistic Regression. W5("-# F1 %7#"+697A 0,98 *'4 +D+B -'#%(6
=2K- / "2 =2K-.

 !"#$&' )!$&+: /+;.(;"#6#""4 *2;("=+/@#5(F, /+;.(;"#6#""4 =2K-(6, +./#5I6#""4 ./9/+*"+F @+69, @#89""2
"#6:#""4, -'#%9=(-#5(4 "+69".

9DFGI+/+Introduction+

O XXI %7. ("=+/@#5(4 %7#'# -'I:+69@ ("%7/>@2"7+@
*'4 "#5(+"#'A"+E+ >./#6'(""4, 6.'96> "2*2/<#6"9B
%>D’J-7(6 7# ;@("9'# *9"#@(-> 6.'96>. W%7#""(@ :#%+@
%.+%72/(E#J7A%4 %7/(@-9K /+;697+- *2;("=+/@#5(F 7#
./+.#E#"*9 6 >%A+@> %6(7(. L/+796"9-9 69-+/9%7+6>-

I7A ./+.#E#"*> 7# *2;("=+/@#5(I *'4 @#"(.>'I6#""4
E/+@#*%A-+I *>@-+I, />K">I:9 %+5(#'A"+-.+'(79:"(
("%797>5(F (, +7<2, +%'#D'II:9 *2@+-/#7(I. Y'9D+-2
/+;>@(""4 ("=+/@#5(K"+E+ %2/2*+691#, K+E+ 6.'96> "#
E2+.+'(79:"( .+*(F 7# .+62*("-> 'I*2K %7#J -/979:"9@
*'4 .(*7/9@#""4 D2;.2-9 7# ./9K"4774 6#<'969B .+'(-
79:"9B /(82"A. W%"+6"9@ 69-'9-+@ *'4 %>:#%"+E+ %>%-

.('A%76# J ;#B9%7 *2@+-/#79:"9B ./+52%(6 7# +%+D9%-
7+%7( 6(* .+89/2""4 *2;("=+/@#5(F 7# ./+.#E#"*9.  "#-
%'(*+- %./+12""4 ./+52%(6 %76+/2""4 7# .+89/2""4
"+69" :2/2; ("72/"27, # 7#-+< =(;9:"+F "2@+<'96+%7(
.2/26(/-9 62'9-9B +D%4E(6 ("=+/@#5(F, 1+ 59/->'IJ 6
@2/2<(, (%7+7"+ ;/+%'9 +D%4E9 .+89/I6#"9B *2;("=+/-

@#5(F 7# =2K-+69B "+69" [1], [2], [3], [4]. Z; +E'4*> "# 52,
6946'2""4 "2./#6*969B "+69" %7#J -/979:"9@ ;#6*#"-

"4@. P2 "2 '982 ;#D2;.2:>J "#*#""4 -+/9%7>6#:#@ .2-
/26(/2"+F 7# *+%7+6(/"+F ("=+/@#5(F, # K *+.+@#E#J ;#-
.+D(E79 @#"(.>'45(4@ %>%.('A"+I %6(*+@(%7I. L+%9'9-

79 -+"7/+'A "#* *+%7+6(/"(%7I "+69" 6#<'96+ *'4 .(*-

7/9@#""4 "#*(K"+F 2-+%9%72@9 ("=+/@#5(K"+E+ ./+%7+-

/>. N2;("=+/@#5(4 – 52 .+89/2""4 "2./#6*96+F #D+ +D-
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@#"'96+F ("=+/@#5(F ; >@9%'+@ 66+*979 6 +@#"> [5].

Y+'+6"# @27# *2;("=+/@#5(F .+'4E#J 6 ;#.+*(4""( 2-+-

"+@(:"+F 8-+*9, @#"(.>'I6#""( E/+@#*%A-+I *>@-+I
#D+ +7/9@#""( ./9D>7->. O "#8 :#% *2;("=+/@#5(I :#%-
7+ %>./+6+*<>I7A =#'A%9=(-+6#"(, 69%@9-">7( ; -+"72-
-%7> 7# @#"(.>'45(K"( ;+D/#<2""4 #D+ 6(*2+. W%"+6"(
-#"#'9 .+89/2""4 *2;("=+/@#5(F – ("72/"27-=+/>@9,

"+69""( %#K79 7# %+5(#'A"( @2/2<( [6].  #<'96+ ;#>6#-
<979, 1+ 6.2/82 \6/+.2K%A-# /#*# 69;"#'# ;#E/+;>
*2;("=+/@#5(F > 2015 /., -+'9 /+%(4 .+%9'9'# %6+F ;>-

%9''4 6 5A+@> "#./4@( "# 72/97+/(F \6/+.2K%A-+E+ ]+-

I;>. N2;("=+/@#5(K"( -#@.#"(F, +%+D'96+ 7(, 4-( ./+6+-

*47A 7/27( -/#F"9, :#%7+ %7#I7A %-'#*+6+I E(D/9*"+F
6(K"9, 1+ .2/2*D#:#J -(D2/#7#-9 7# ;'#@ @2/2<.

EG’H;8 I'6*%IJ2))K – @27+*9 -'#%9=(-#5(F "+69"
*'4 6946'2""4 *2;("=+/@#5(F 7# .2/2*D#:2""4 =2K-(6 "#
+%"+6( @#89""+E+ "#6:#""4.
L42I@28 I'6*%IJ2))K – *+%'(*979 2=2-796"(%7A

-'#%9=(-#5(F "+69" 7# /+;.(;"#6#""4 =2K-+69B "+69" "#
+%"+6( @#89""+E+ "#6:#""4.
N28" 4'G'8, – /+;/+D979 %9%72@> .(*7/9@-9 ./9K-

"4774 /(82"A 1+*+ 6946'2""4 *2;("=+/@#5(F, =2K-(6 7#
./+.#E#"*9 "# +%"+6( @#89""+E+ "#6:#""4.

N'4 *+%4E"2""4 ;#;"#:2"+F @279 69;"#:2"+ 7#-( +%-
"+6"( P"1I"))K I'6*%IJ2))K:

 #"#'(; "#D+/> *#"9B;
 /+;/+D'2""4 @+*>'(6 6946'2""4 *2;("=+/@#5(F_

+%"+6( @#89""+E+ "#6:#""4;
 #"#'(;>6#""4 +7/9@#"9B /2;>'A7#7(6 "# 7+:"(%7A

6946'2""4 =2K-(6.

-/+!'0 $)1+//'3 5$)!'567/9 1+ :<>!'?+@'A. O
“L'#"( *(K \] 1+*+ *2;("=+/@#5(F” ; 2018 /. 69;"#:2"+,

1+ *2;("=+/@#5(4 %7#"+697A %-'#*+6> :#%79"> E(D/9*-

"9B -#@.#"(K, %./4@+6#"9B "# /+;’J*"#""4 J6/+.2K%A-
-+E+ %>%.('A%76# 7# .(*/96 *+6(/9 E/+@#*4" *+ *2@+-/#-
79:"9B ./+52%(6 7# ("%797>7(6 \]. `67+/9 *+%'(*<2""4
“Z"=+/@#5(K"9K /+;'#*: *+ @(<*9%59.'("#/"9B /#@+-
*'4 *+%'(*<2"A 7# =+/@>6#""4 .+'(79-9”, +.>D'(-+6#-
"+E+ > 2017 /. ;# .(*7/9@-9 U#*9 \6/+.9, – Q'2/  +/*'
(Claire Wardle) ( b+%2K" N2/#-8#" (Hossein Derakh-

shan). dE(*"+ ; 59@ *+%'(*<2""4@, ("=+/@#5(K"9K /+;-
'#* +B+.'IJ 7/9 +%"+6"( -+"52.5(F: "2./#6*96# ("=+/-

@#5(4, *2;("=+/@#5(4 7# 8-(*'96# ("=+/@#5(4.
e2./#6*96# ("=+/@#5(4 (misinformation) – 52 ("=+/-

@#5(4, 4-# J "27+:"+I, #'2 %76+/2"# D2; "#@(/> ;#6*#79
8-+*9. P2K 79. ("=+/@#5(F :#%7+ 69"9-#J 6"#%'(*+- "2-
"#6@9%"9B .+@9'+-, "2./#69'A"9B .(*.9%(6 *+ =+7+E-
/#=(K #D+ 6(*2+, "2-+/2-7"9B *#7 #D+ %7#79%79-9 7+1+.

N2;("=+/@#5(4 (disinformation) – 52 "#6@9%"+ %76+-

/2"# "2./#6*96# ("=+/@#5(4 ; @27+I ;#.+*(479 8-+*>
-/#F"(, +/E#"(;#5(F, %+5(#'A"(K E/>.( :9 +%+D(. R#-+< 52
%7+%>J7A%4 5('2%./4@+6#"+ ;@("2"+E+ #D+ =#D/9-+6#"+-

E+ 6(*2+/#>*(+-+"72"7>, # 7#-+< %76+/2""4 /(;"+@#"(7-
"9B -+"%.(/#5(K"9B 72+/(K #D+ :>7+-.

g-(*'96# ("=+/@#5(4 (malinformation) – 52 ("=+/-

@#5(4, 4-# h/>"7>J7A%4 "# %./#6<"(B .+*(4B, #'2 ;#%7+-

%+6>J7A%4 *'4 ;#6*#""4 8-+*9 -/#F"(, +/E#"(;#5(F, %+5(#-
'A"(K E/>.( :9 +%+D(. P2 7#-+< ;>@9%"# ;@("# -+"72-%7>
72-%7> .+6(*+@'2""4 7# "#6@9%"2 /+;E+'+82""4 +%+D9-

%79B *#"9B > 6'#%"9B ("72/2%#B.

O \6/+.2K%A-+@> ]+I;( (%">J ./+D'2@# ; >;E+-

*<2""4@ ;#E#'A"9B 72/@("(6, 7#-9B 4- “*2;("=+/@#-
5(4”, “./+.#E#"*#” ( “=2K-+6( "+69"9”, :2/2; 6(*%>7-

"(%7A J*9"9B 69;"#:2"A, 1+ 69-+/9%7+6>I7A%4 6 \].

R2/@(" “=2K-+6( "+69"9” 7'>@#:#7A .+-/(;"+@>, #'2
Q2@D/9*<%A-9K %'+6"9- "#*#J +*"2 ; :(7-9B 69;"#-
:2"A: “52 "2./#6*96( (%7+/(F, 4-(, 69E'4*#I:9 4- "+-

69""( .+6(*+@'2""4, .+89/II7A%4 6 ("72/"27( #D+ 69-

-+/9%7+6>I7A%4 6 ("89B diZ, ;#;69:#K ; @27+I 6.'9-

6> "# .+'(79:"( .2/2-+"#""4 #D+ 4- E>@+/”.

Y/>.# 69%+-+E+ /(6"4 ; =2K-+69B "+69" 7# +"'#K"-

*2;("=+/@#5(F ;/+D9'# .2/8> +=(5(K"> %./+D> 69;"#:9-

79 72/@(" “*2;("=+/@#5(4” > %6+J@> ;6(7( [7] > 2018 /.,

%762/*<>I:9, 1+ /(;-2 ;/+%7#""4 .+89/2""4 =2K-(6
./4@+ ;#'2<97A 6(* 72@.(6 /+;697-> ("=+/@#5(K"9B 72-
B"+'+E(K, FB #-796"+E+ 6./+6#*<2""4 6 diZ. P( ./+D'2-
@9 7#-+< @#I7A @#"(.>'4796"( 69469 > -+@>"(-#5(K"9B
@2B#"(;@#B.

N'4 7+E+, 1+D 69/(8979 ;#6*#""4 6946'2""4 7# D+-

/+7AD9 ; .+89/2""4@ =2K-+6+F ("=+/@#5(F, 6#<'96+ /+-

;>@(79 ./9"59.9, ;# 4-9@9 FF .+89/II7A. O 5A+@> -+"-

72-%7( -+@.’I72/"# '("E6(%79-# 69-+/9%7+6>J7A%4 *'4
/+;-/9774 ./#69' ( 8#D'+"(6, ;# 4-9@9 @+<"# (*2"79=(-
->6#79 2'2@2"79 *2;("=+/@#5(F 6 .+7+5( 72-%7+69B *#-
"9B. N+%'(*<2""4 [8] 6-#;>I7A "# 72, 1+ *'4 %76+/2""4
=2K-+6+F ("=+/@#5(F 69-+/9%7+6>J7A%4 .26"9K "#D(/
./#69', 4-( /+D'47A "+69"> ./#6*+.+*(D"+I.

e2./#6*969K -+"72"7 @#J -+"-/27"( +%+D'96+%7(,
7#-( 4- 69-+/9%7#""4 %-+/+:2"A, .2/2*#6#""4 +D@2<2-
"+F -('A-+%7( ("=+/@#5(F 7# "#46"(%7A "2E#796"+E+ %./4-
@>6#""4. i27+*9 -+@.’I72/"+F '("E6(%79-9 *#I7A ;@+-

E> #"#'(;>6#79 5( +%+D'96+%7(, %./94I:9 6946'2""I 7#
(*2"79=(-#5(F .+72"5(K"+ =2K-+6+F ("=+/@#5(F 6 72-%7+-

69B *<2/2'#B.

O ;6’4;-> ; @#%+69@ .+89/2""4@ *2;("=+/@#5(K"9B
-#@.#"(K 6%2 D('A82 *+%'(*"9-(6 "#@#E#I7A%4 69/(8979
;#6*#""4, 1+ %7+%>I7A%4 D+/+7AD9 ; "9@9. d+-/2@#, >
[9] #67+/9 69-'#*#I7A ;#E#'A"9K .+E'4* "# “B9D"( "+-

69"9” (fake news). R#-+< ;’46'4I7A%4 *+%'(*<2""4, 4-(
%7+%>I7A%4 869*-+E+ ;/+%7#""4 *9%D#'#"%> @(< ./#6-

*969@9 ( "2./#6*969@9 "+69"#@9 > %+5(#'A"9B @2/2-
<#B [10], [11], .2/26(/-9 69-'#*2"9B =#-7(6 .(* :#% .+-

'(79:"9B *2D#7(6 [12], [13], .2/26(/-9 =#-7(6 "# =+/>@(
6(*.+6(*2K "# ;#.97#""4 %.('A"+79 [14] 7+1+.

`67+/9 .>D'(-#5(F [15] 66#<#I7A, 1+ =2K-+6( "+69-

"9 @+<"# /+;*('979 "# -'(-D2K7, 6.'96+6( 7# %#79/9:"(.
k+D D+/+79%4 ; .+89/2""4@ =2K-+69B "+69", D>'+ 69-

-+/9%7#"+ 7#-( @27+*9, 4- 6946'2""4 %.#@>, 69;"#:2""4
.+;95(F 7# %76+/2""4 27#'+""9B *#"9B. N#'( ./+#"#'(;+-

6#"+ "#%7/+F, 1+ "#'2<#7A *+ @27+*(6 +./#5I6#""4
./9/+*"+F @+69. W*9" (; ./9-'#*(6 =2K-+69B "+69", 1+
+DE+6+/I6#6%4, – 52 (%7+/(4 ./+ “l'2-7+/+8+-” -97#K-

%A-+E+ /+D+7# ; D2;.2-9 6 #2/+.+/7>, 1+ %7#'#%4 >
2016 /. ( ./9;62'# *+ .+469 .+"#* 12 79%4: =2K-+69B
"+69" 6 Q97#F, 4-( D>'9 /+;@(12"( "# 244 /(;"9B 62D%#K-

7#B 4- *<2/2'#.
W%7#""(@ :#%+@ *+%'(*"9-9, 1+ 696:#I7A ./+D'2@9

>.2/2*<2""4 7# *2;("=+/@#5(F, :#%7(82 ;62/7#I7A >6#E>
"# %+5(#'A"( @2/2<( 7# ("8( %.259=(:"( +"'#K"-

.'#7=+/@9. O .>D'(-#5(4B [16], [17] #67+/9 *+%'(*<>-

I7A *+%7+6(/"(%7A 7# >.2/2*<2"(%7A .+6(*+@'2"A >
Twitter ("9"( X), %.+%+D9 ./+79*(F 7+-%9:"9@ -+@2"7#-
/4@ "# /(;"+@#"(7"9B =+/>@#B [18]. U#;+@ ; 79@ (%">-

I7A *+%'(*<2""4 ./+D'2@9 ./#6*96+%7( %7#72K ( > 59=-

/+69B 7# */>-+6#"9B diZ [19] # 7#-+< *<2/2' "+69"
*'4 diZ [20].



 !"$&()+!,- ./"($1 2(45"7$82-(,9 ;<9(515>2-, 2024, ;. 6, ? 2 (10) 107

d .+E'4*> 69*('2""4 +;"#- D('A8(%7A .+.2/2*"(B *+-

%'(*<2"A ;#'2<#7A 6(* %79'(%79:"9B 7# @+6"9B +%+D'9-

6+%72K, 4-( @+<>7A D>79 "2;#'2<"9@9 6(* 72@9 :9 <#"-

/>. Z"#-82 -#<>:9, "2;#'2<"+ 6(* 7+E+, :9 .+*(4 ;E#*>-

J7A%4 6 -+"-/27"(K %7#77( "+69" #D+ 6(* FF >.2/2*<2"+%-
7(, B#/#-72/9%79-9 .+69""( @(%7979 7#-> ("=+/@#5(I,

4-# *+.+@+<2 @+*2'( ML ./9K@#79 ./#69'A"( /(82""4.
d+-/2@#, 52 +%"+6"9K ./9"59. *9;#K">, 1+ 69-+/9%7+-

6>J7A%4 6 ./+=('I6#""( -+/9%7>6#:(6, 1+D .2/26(/979,

:9 %>@"(6"9K 6@(%7 "#.9%#6 7+K %#@9K -+/9%7>6#:, 4-9K
.>D'(->J 89/+-9K %.2-7/ +*"+79."9B @#72/(#'(6 [21].

U(;"( +;"#-9 (features) .+-/(;"+@> 6.'96#I7A "# -("-

5269K /2;>'A7#7. e#./9-'#*, *+6<9"# 6@(%7> 7# +%+D-

'96+%7( 72@9 6(*(E/#I7A *><2 "2;"#:"> /+'A > 69/(82"-

"( 7#-9B ;#6*#"A. e#7+@(%7A %9@6+'A"( N-E/#@9 (char

N-grams) (%7+7"+ 6.'96#I7A "# =("#'A"9K /2;>'A7#7
[22]. L+@(:2"+, 1+ +;"#-9 5A+E+ 79.> J 6.'96+6(89@9
7# ;"#:>1(89@9 *'4 69;"#:2""4 ./+.#E#"*9 7# /(6"(6
>.2/2*<2"+%7(. L+.2/2*"( *+%'(*<2""4 6946'2""4 >.2-
/2*<2"+%7( 7# ./+.#E#"*9 7#-+< *+%'(*<>6#'9 52K 79.
+;"#-. k+D .2/26(/979 *+%7+6(/"(%7A 762/*<2"A > "+-

69"#B, #67+/9 [23] 69-+/9%7+6>6#'9 %79'(%79:"( +%+D-

'96+%7(, ;+-/2@# .+46> #%2/796"9B, =#-796"9B *(J%'(6, #
7#-+< *(J%'(6 "2./4@+F @+69, .+@’4-8>6#'A"9B 7# (@-

.'(-#796"9B %'(6, # 7#-+< @#/-2/9 *9%->/%>, 69*+D>7(
6/>:"> ;# *+.+@+E+I %76+/2"9B 6/>:"> '2-%9-+"(6.

O *+%'(*<2""( [24] #67+/9 ;62/">'9 >6#E> "# ;"#:"2
;/+%7#""4 6.'96> =2K-+69B "+69" "# .+6%4-*2""2 <97-
74.  +"9 #"#'(;>6#'9 7/9 @27+*9 *'4 (*2"79=(-#5(F "2-
./#6*969B "+69": "#F6"9K @27+* T#J%#, "2K/+""( @2/2-
<( 7# @27+* +.+/"9B 62-7+/(6. dE(*"+ ; FB *+%'(*<2""4@,

"#F6"9K @27+* T#J%# @#6 7+:"(%7A 6946'2""4 =2K-+69B
"+69" 96,08 %, 7+*( 4- @27+* +.+/"9B 62-7+/(6 .+-#;#6
7+:"(%7A 99,90 %.

N'4 6946'2""4 -#72E+/9:"+ >.2/2*<2"9B *>@+-, #
%#@2 6(*.+6(*( “7+:"+ 7#-” #D+ “7+:"+ "(”, -+/9%"+ ;62-
/7#79 >6#E> "# %79'+@27/9:"( B#/#-72/9%79-9. e#./9-

-'#*, #67+/9 ./#5( [25] *+%'(*<>6#'9 6(*@(""+%7( @(<
./#6*969@9 "+69"#@9, %#79/9:"9@9 7# =2K-+69@9 "+-

69"#@9.  +"9 %76+/9'9 "#D(/ *#"9B, 4-9K %-'#*#6%4 ;
"+69""9B %7#72K, 4-( <>/"#'(%79 ;(D/#'9 ; *26’479 /(;-
"9B 62D*<2/2' ( .2/26(/9'9 6/>:">. N'4 (*2"79=(-#5(F
6+"9 69-+/9%7+6>6#'9 %79'+@27/9:"> 72B"(->, /+;/+D-

'2"> 6 [26] *'4 .2/26(/-9 #67+/%76#, 1+D .2/2*D#:979
=#-79:"(%7A ( %7>.("A >.2/2*<2"+%7(. N+%'(*"9-9 ./9-

.>%79'9, 1+ >.2/2*<2"9K 6@(%7 @#J 79.+69K %79'A "#-

.9%#""4.  ("8+@> 72@#79:"+@> *+%'(*<2""( /+;/+D'2-
"+ @+*2'A *'4 6946'2""4 =2K-+69B "+69" [27]. e#>-+6-

5( ;/+D9'9 69%"+6+-, 1+ 69-+/9%7#""4 6'#%"9B (@2" 7#
%7/>-7>/9 ;#E+'+6-(6 J *><2 6#<'969@9 B#/#-72/9%79-

-#@9 *'4 -'#%9=(-#5(F =2K-+69B 7# %./#6<"(B "+69".

d#./+.+"+6#"+ 7#-+< ("89K @27+* *'4 /+;/(;"2""4
%./#6<"(B, =2K-+69B ( %#79/9:"9B "+69" ;# *+.+@+E+I
("*9-#7+/(6 %79'I "#.9%#""4 7# %-'#*"+%7(. ]2/2* B#-
/#-72/9%79- D>'9 /(;"( 72E9 :#%79" @+69, '#K'96( 7#
%'2"E+6( %'+6#, %7+.-%'+6#, ;"#-9 .>"-7>#5(F 7# ;#.2/2-
:2""4.  96:#I:9 .+-#;"9-9 %-'#*"+%7(, *+%'(*"9-9 69-

-+/9%7+6>6#'9 /(;"( ("*2-%9 :97#D2'A"+%7( 7# *(K8'9
69%"+6->, 1+ > “=2K-+69B "+69"” "9;A-( .+-#;"9-9 :9-

7#D2'A"+%7(, @2"8# *+6<9"#, 69-+/9%7+6>J7A%4 ./+%7#
@+6# 7# @2"82 72B"(:"9B %'(6. Q/(@ 7+E+, 6+"9 6%7#"+-

69'9, 1+ =2K-+6( "+69"9 D'9<:2 *+ %#79/9. ].+:#7->

69D/#'9 .+"#* 130 B#/#-72/9%79-, #'2 D('A8(%7A ; "9B
"2 69469'9%4 -+/9%"9@9.

Q+'2-796 #67+/(6 %7#77( [28] /+;/+D96 @+*2'A, 4-#
69-+/9%7+6>J #'E+/97@ @#89"9 +.+/"9B 62-7+/(6
(SVM) *'4 ;D9/#""4 %7#72K 7# 69;"#:2""4, :9 J 6+"9 '2-
E(79@"9@9, :9 =#'A%9=(-+6#"9@9. d# *+.+@+E+I #'E+-

/97@> SVM *'4 D("#/"+F -'#%9=(-#5(F @+*2'A %9%72@#-
79;>J %7#77( 7# -'#%9=(->J FB 4- %./#6<"( :9 =2K-+6(.
U+;/+D'2"( @+*2'( @(%747A 7/9 E+'+6"( -+@.+"2"79: #E-
/2E#7+/ *'4 ;D9/#""4 %7#72K, #>72"79=(-#7+/ *'4 .2/2-
6(/-9 FB ./#6*96+%7( 7# %9%72@> /2-+@2"*#5(K. N'4 *+-

*#7-+6+F .2/26(/-9 ./#6*96+%7( %7#72K -+@#"*# 69-+/9-

%7#'# "#F6"9K D#J%(6%A-9K #'E+/97@, 4-9K > .+J*"#""( ;
SVM ( NLP ;#D2;.2:96 7+:"(%7A 93,50 % > -'#%9=(-#5(F
"+69".

N'4 -'#%9=(-#5(F "+69""9B %7#72K "# :+79/9 -#72E+-

/(F (%2/2* 4-9B %./#6<"(, %#79/9:"(, @(%79=(-#5(4 7#
./+.#E#"*#) *+%'(*"9-9 [29] %=+/@>6#'9 -+/.>% "+-

69""9B @#72/(#'(6, 6;479B (; #"E'(K%A-+E+ Gigaword 7#
%2@9 /(;"9B *<2/2' "+69".  +"9 *(K8'9 69%"+6->, 1+
69-+/9%7#""4 %'+62%"9B N-E/#@ .+E(/89'+ /2;>'A7#79
.(* :#% 72%7>6#""4 "# "26(*+@9B *<2/2'#B. O 2017 /.

D>'# /+;/+D'2"# D("#/"# @+*2'A -'#%9=(-#5(F ./+.#E#"-

*9 [30] ;# *+.+@+E+I ;#E#'A"+*+%7>."+E+ "#D+/> *#-
"9B, 1+ @(%796 ("=+/@#5(I (; 15 79%4: D+7(6. e+69""(
%7#77( +7/9@#'9 @(7-9 "# +%"+6( +.>D'(-+6#"+E+ 6@(%7>,

4-9K @+E'9 %76+/979 D+79 #D+ 'I*9. nB"4 @+*2'A ;#D2;-
.2:9'# 95 % .+-#;"9- AUC ;# *+.+@+E+I @27+*>
Random Forest. L(;"(82 *+%'(*"9-9 [31] /+;/+D9'9 @+-

*2'A (*2"79=(-#5(F, 69-+/9%7+6>I:9 130 +;"#- "# +%"+6(
-+"72"7>, ;(D/#"+E+ (; '(72/#7>/"9B *<2/2'.

O *+%'(*<2""( [32] #67+/9 #"#'(;>6#'9 @27+*9 6946-

'2""4 =2K-+69B "+69" "# +%"+6( *+.9%(6 > Twitter.  +"9
;+%2/2*9'9%4 "# 69;"#:2""(, :9 J *+.9%9 %./#6<"(@9,

:9 =#'A8969@9, ;+-/2@#, /+;E'4*#I:9 7#-( .+*(F, 4-
;2@'27/>% > o9'( 2010 /. 7# ./2;9*2"7%A-( 69D+/9 6
]g`. W%"+6"9K @27+* 6946'2""4 =2K-+69B "+69",

4-9K ;#./+.+">6#'9 5( *+%'(*"9-9, h/>"7>6#6%4 "#
+./#5I6#""( ./9/+*"+F @+69, 1+ .2/2*D#:#'+ -'#%9=(-
-#5(I "+69" .2/2* ;#%7+%>6#""4@ /(;"+@#"(7"9B @+*2-
'2K @#89""+E+ "#6:#""4 *'4 +7/9@#""4 /2;>'A7#7(6.
`67+/9 ;62/">'9 >6#E> "# .(*6912""4 2=2-796"+%7( 69-

46'2""4 =2K-+69B "+69" > %6+FB @27+*#B > /#;( 69-+/9-

%7#""4 *+6<9"9 %'+6#. L(* :#% *+%'(*<2""4 D>'+ ;#%7+-

%+6#"+ .’47A /(;"9B #'E+/97@(6 @#89""+E+ "#6:#""4:
"#F6"9K @27+* T#J%#, @27+* +.+/"9B 62-7+/(6 (SVM),

'+E(%79:"> /2E/2%(I, /2->/2"7"( "2K/+""( @2/2<( 7# *+-

6E+7/96#'> ( -+/+7-+:#%"> .#@’47A. `67+/9 662'9 :+79-

/9 79.9 62-7+/(6 +;"#-: 62-7+/9 .(*/#B>"->, 62-7+/9 "#
/(6"( %'(6, N-E/#@+6( 62-7+/9 7# 62-7+/9 "# /(6"( %9@6+-

'(6, %2/2* 4-9B @27+* +.+/"9B 62-7+/(6 694696%4 "#K-

2=2-796"(89@ *'4 (*2"79=(-#5(F =2K-+69B "+69".

O 2019 /. ;*(K%"2"+ #"#'(; *#"9B (; 293 57 101 %7#77(
[33] ; 69-+/9%7#""4@ "2K/+""9B @2/2<. U2;>'A7#79 *+-

%'(*<2""4 +B+.'II7A -'#%9=(-#5(I "# /(6"( /2:2"A (
-'#%9=(-#5(I "# /(6"( =/#E@2"7(6. W7/9@#"( *#"( .+-#-
;#'9, 1+ -'#%9=(-#5(4 "# /(6"( /2:2""4 *#'# /2;>'A7#7
60,82 % F1-score, 7+*( 4- -'#%9=(-#5(4 "# /(6"( =/#E@2-
"7(6 – 22,58 % F1-score. L(;"(82 #67+/9 [34] /+;6’4-
;>6#'9 ;#*#:> (*2"79=(-#5(F .(*+;/('9B 72/@("(6 1+*+
/#*9-#'A"+E+ 6@(%7> ;# *+.+@+E+I @27+*(6 @#89""+E+
"#6:#""4. nB"( /2;>'A7#79 ;#%6(*:9'9, 1+ Random Forest

J "#K-/#19@ -'#%9=(-#7+/+@ ( ;#D2;.2:>J 7+:"(%7A "#
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/(6"( 94 %. L(;"(82 D>'# /+;/+D'2"# D("#/"# @+*2'A
(*2"79=(-#5(F ./+.#E#"*9 [35]. `67+/9 %=+/@>6#'9 "#-
D(/ *#"9B Qprop, 4-9K %-'#*#J7A%4 (; /2#'A"9B "+69"-

"9B %7#72K (; 104 /(;"9B "+69""9B 69*#"A. nB /2./2;2"-

7#5(4 h/>"7>6#'#%4 "# .+/(6"4""( /(;"9B 72-%7+69B 7#
'("E6(%79:"9B @+*2'2K. dE(*"+ (; +5("-#@9 *+%'(*"9-(6,
%9@6+'A"( N-E/#@9 *#I7A "#K-/#1( /2;>'A7#79 > .+J*-

"#""( ; Nela. L+*(D"( .(*B+*9 +.9%#"+ 6 [36] 7# [37], 4-(
69-+/9%7+6>6#'9 62-7+/9 Tf-IDF, POS, Lexicons based

7# Word2vec *'4 (*2"79=(-#5(F ./+.#E#"*9.

O *+%'(*<2""( [38] /+;/+D'2"+ @27+* (*2"79=(-#5(F
=2K-+69B "+69" "# +%"+6( FB .+89/2""4 ;# *+.+@+E+I
E/#=+6+F "2K/+""+F @2/2<(. `67+/9 69-+"#'9 +5("->
%6+JF @+*2'( 4- "# 6(*+@9B, 7#- ( "# "26(*+@9B "#D+/#B
*#"9B. O /+D+7( [41] ;#./+.+"+6#"+ *6+27#."> %9%72@>
*'4 (*2"79=(-#5(F ./+.#E#"*9 6 "+69""9B %7#774B. l-%-
.2/9@2"79 ; "#D+/+@ *#"9B, 1+ %-'#*#6%4 ; 550 "+69"-

"9B %7#72K, .+-#;#'9, 1+ FB @+*2'A .2/262/8>J "#K%>-

:#%"(8( @27+*9. R#-+< #67+/9 > [39] ;#./+.+">6#'9 @2-
7+*, 4-9K .+J*">J @27+*9 %2"79@2"7"+E+ #"#'(;> ; 69-

-+/9%7#""4@ word2vec, %762/*<>I:9, 1+ 54 -+@D("#5(4
%2@#"79:"+E+ 7# 2@+5(K"+E+ #"#'(;> *#J ;@+E> -/#12
69/(8>6#79 ;#6*#""4 (*2"79=(-#5(F ./+.#E#"*9.

W%7#""(@ :#%+@ "#D>6#I7A .+.>'4/"+%7( 62'9-(
@+6"( @+*2'( (LLM). O .>D'(-#5(F [40] #67+/9 *+%'(-
*<>I7A 2=2-796"(%7A %>:#%"9B 62'9-9B @+6"9B @+*2-
'2K (LLMs), 7#-9B 4- GPT-3 7# GPT-4, *'4 6946'2""4
./+.#E#"*9.  9-+"#"+ 2-%.2/9@2"79 ; 69-+/9%7#""4@
"#D+/> *#"9B SemEval-2020 ;#6*#""4 11, 4-9K @(%797A
"+69""( %7#77(, .+;"#:2"( 14 72B"(-#@9 ./+.#E#"*9 4-
./+D'2@+I D#E#7+@(7-+6+F -'#%9=(-#5(F.  9-+/9%7#"+
.’47A 6#/(#"7(6 GPT-3 7# GPT-4, (; /(;"9@9 %7/#72E(4@9
/+;/+D'2""4 .(*-#;+- 7# *+62*2""4 /(;"9B @+*2'2K *+
69%+-+F 7+:"+%7(. U2;>'A7#79 .+-#;>I7A, 1+ GPT-4 *+-

%4E#J /2;>'A7#7(6, .+/(6"4""9B ; "#K-/#19@9 %>:#%"9-

@9 .(*B+*#@9. Q/(@ 7+E+, 52 *+%'(*<2""4 #"#'(;>J .+-

72"5(#' 7# 69-'9-9 LLM > %-'#*"9B ;#6*#""4B, 7#-9B 4-
6946'2""4 ./+.#E#"*9.

0JLGMNFOFQ+RSDMURWJXXY+FO+Z]+S_`SaSbJXXY+/+
Research+results+and+their+discussion+

L/+D'2@> 6946'2""4 =2K-+69B *<2/2' ("=+/@#5(F
@+<"# /+;E'4*#79 4- #"#'+E(:"> *+ ;#6*#"A 6946'2""4
%.#@>, +%+D'96+ > 69-+/9%7#""( %7#79%79:"9B @27+*(6
@#89""+E+ "#6:#""4. N'4 6946'2""4 %.#@> 6<2 >%.(8-

"+ 69-+/9%7+6>I7A @27+*9 @#89""+E+ "#6:#""4, 4-(
;#%7+%+6>I7A *'4 -'#%9=(-#5(F 72-%7>, 7#-+E+ 4- 76(79
:9 2'2-7/+""( '9%79, 1+D 69;"#:979, :9 J 6(" %.#@+@.

P( @27+*9 @#89""+E+ "#6:#""4 @+<>7A .2/2*D#:#79
.+.2/2*"J +D/+D'2""4 72-%7>, 69;"#:2""4 +;"#- ("#-
./9-'#*, ;# *+.+@+E+I “bag of words”), 7# 6(*%(-#""4
"2.+7/(D"9B +;"#- *'4 .(*6912""4 7+:"+%7( "# 72%7+-

6+@> "#D+/( *#"9B. L/9"59. /+D+79 .+'4E#J > 69-+/9%-
7#""( "#6:#'A"+E+ "#D+/> *#"9B, "# 4-+@> @+*2'A “"#-
6:#J7A%4” /+;.(;"#6#79 +;"#-9 %.#@>, ( .+*#'A8+@> B#-
%7+%>6#""( 5(JF @+*2'( *'4 -'#%9=(-#5(F "+6+E+ 72-%7>
4- %.#@> :9 "2 %.#@>.

R#-9K .(*B(* @+<"# #*#.7>6#79 *'4 6946'2""4 =2K-

-+69B *<2/2' ("=+/@#5(F, 69-+/9%7+6>I:9 6(*.+6(*"9K
"#6:#'A"9K "#D(/ *#"9B ( /+;/+D'4I:9 @+*2'( *'4 69-

;"#:2""4 B#/#-72/"9B +;"#- =2K-(6.
Q+'9 B#/#-72/9%79-9 6<2 (*2"79=(-+6#"(, 7+ FB 69-

-+/9%7+6>I7A *'4 -'#%9=(-#5(F ;# *+.+@+E+I /(;"9B

@27+*(6 @#89""+E+ "#6:#""4, 4-( .2/2*D#:#I7A "#6-

:#""4 ; >:972'2@. d+-/2@#, @+<"# 69-+/9%7+6>6#79 7#-(
@27+*9, 4- @27+* +.+/"9B 62-7+/(6, "#F6"9K D#J%(6%A-9K
-'#%9=(-#7+/, TF-IDF #D+ @27+* K-"#KD'9<:9B %>%(*(6:

,( )
spam news

C f C q= ,

*2
news

C – "+69"9 *'4 -'#%9=(-#5(F, 4-9K J 62-7+/+@ *'4

-+2=(5(J"7(6
leg

C (
spam

C  (./#6*96( 7# B9D"( .+6(*+@-

'2""4), *2 0
leg spam

C CÇ = 7#
news leg spam

C C C= È , q –

@"+<9"# B#/#-72/"9B +;"#- =2K-(6.
d#6*#""4 (*2"79=(-#5(F =2K-(6 .+*(D"2 *+ ;#6*#""4

6946'2""4 %.#@>, +%-('A-9 +D9*6# 6+"9 %./4@+6#"( "#
6(*+-/2@'2""4 :2%"9B 72-%7(6 6(* =2K-+69B, "2./#6*9-

69B. W*"#- 6#<'96+ /+;E'4*#79 5( ;#6*#""4 +-/2@+ :2-
/2; "9;-> 6(*@(""+%72K. N'4 (*2"79=(-#5(F :#%79" =2K->
;#%7+%+6>I7A ./9K+@9, %B+<( "# 69-+/9%7+6>6#"( *'4
6946'2""4 %.#@>.

POS, #D+ Part-of-Speech 72E("E, – 52 @#/->6#""4 %'(6
> 72-%7( 6(*.+6(*"+ *+ FB"(B :#%79" @+69 ("#./9-'#*,

(@2""9-, *(J%'+6+, ./9-@27"9- 7+1+). P2K ./+52% J 6#-
<'969@ -/+-+@ > D#E#7A+B ;#6*#""4B +D/+D'2""4 ./9-

/+*"+F @+69, 7#-9B 4- %9"7#-%9:"9K #"#'(;, #67+@#79:-

"9K .2/2-'#* 7# %2@#"79:"9K #"#'(;. d#%7+%>6#""4 POS

72E("E> *+.+@#E#J @#89"#@ 7+:"(82 /+;>@(79 %7/>-7>-

/> ( ;"#:2""4 /2:2"A, .+-/#1>I:9 4-(%7A ( .(*691>I:9
7+:"(%7A +D/+D'2""4 72-%7>.

Word N-gram – 52 @+*2'A, 4-# h/>"7>J7A%4 "# .+%'(-
*+6"+%74B N %'(6 > 72-%7(. PI 72B"(-> 69-+/9%7+6>I7A
; @27+I +D/+D'2""4 ./9/+*"+F @+69 *'4 #"#'(;> -+"72-
-%7> ( ;#'2<"+%72K @(< %'+6#@9. N-gram9 *+.+@#E#I7A
.+-/#1>6#79 /+;>@(""4 72-%7>, %./94I:9 7+:"(8+@>
.2/2-'#*>, %76+/2""I @+*2'2K @+6'2""4 ( /+;.(;"#6#"-

"I @+6"9B ;/#;-(6. o#%7+ 6+"9 ;#%7+%+6>I7A%4 6 ;#*#-
:#B ./+E"+;>6#""4 "#%7>."+E+ %'+6# 7# #67+@#79:"+E+
E2"2/>6#""4 72-%7>, ;#D2;.2:>I:9 +%"+6> *'4 D#E#7A+B
%>:#%"9B %9%72@ +D/+D'2""4 72-%7>.

Char N-gram – 52 @+*2'A, 1+ 69-+/9%7+6>J .+%'(*+-

6"+%7( ; N %9@6+'(6 > 72-%7( *'4 #"#'(;>.  +"# *#J ;@+E>
6946'479 ;#-+"+@(/"+%7( 7# ;#'2<"+%7( @(< %9@6+'#@9
> @+6'2""(, 1+ @+<2 D>79 -+/9%"9@ *'4 ;#6*#"A +./#-
5I6#""4 ./9/+*"+F @+69 4- /+;.(;"#6#""4 @+69, -'#-
%9=(-#5(F 72-%7>, # 7#-+< *'4 %76+/2""4 @+6"9B @+*2-
'2K 7# =('A7/#5(F %.#@>. d#6*4-9 Char N-gram @+<"#
2=2-796"+ #"#'(;>6#79 72-%7 "2;#'2<"+ 6(* K+E+ @+69
7# %'+6"9-+6+E+ %-'#*>, 1+ /+D97A FF >"(62/%#'A"9@ ("-

%7/>@2"7+@ *'4 +D/+D'2""4 72-%7+6+F ("=+/@#5(F.
Word2Vec – 52 #'E+/97@ *'4 62-7+/9;#5(F %'(6 > 72--

%7(, 4-9K .2/276+/IJ %'+6# "# 62-7+/9 :9%2' > ./+%7+/(.
 (" 69-+/9%7+6>J "2K/+""( @2/2<( *'4 "#6:#""4 7#-+E+
.+*#""4 %'(6, 1+D %2@#"79:"+ D'9;A-( %'+6# 6 ./+%7+/(
62-7+/(6 D>'9 /+;7#8+6#"( D'9;A-+ +*"2 *+ +*"+E+. P2K
@27+* *#J ;@+E> ;#%7+%+6>6#79 @#72@#79:"( +.2/#5(F
*'4 /+D+79 ;( %'+6#@9, 7#-( 4- 6(*"(@#""4 #D+ *+*#6#""4
62-7+/(6, 1+D 6(*76+/I6#79 %2@#"79:"( 6(*"+%9"9 @(<
"9@9. Word2Vec 89/+-+ 69-+/9%7+6>I7A 6 /(;"9B ;#-
6*#""4B +D/+D'2""4 ./9/+*"+F @+69, 7#-9B 4- -'#%72-
/9;#5(4 72-%7(6, @#89""9K .2/2-'#*, #"#'(; "#%7/+F6 7#
D#E#7+ ("89B.

Bidirectional Encoder Representations from Trans-

formers (BERT) [43] – 52 @+*2'A *'4 .+*#""4 %'(6 "#
+%"+6( 7/#"%=+/@2/(6, 4-# ;*#7"# *+%4E#79 "#*;69:#K-

"9B /2;>'A7#7(6 > /(;"9B ;#6*#""4B +D/+D'2""4 ./9/+*-
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"+F @+69.  +"# 69-+/9%7+6>J -+"72-%7>#'A"( 62-7+/9
%'(6, 1+ *#J ;@+E> 6/#B+6>6#79 ;#'2<"+%7( @(< %'+6#@9
> /2:2""( 6 +D9*6# "#./4@-9. BERT "#7/2">6#'9 "# 62-
'9-+@> -+/.>%( 72-%7>, ;*(K%"9689 "#6:#""4 "# *6+B
;#6*#""4B: .2/2*D#:2""4 "#%7>."+E+ %'+6# 6 /2:2""( K
.2/2*D#:2""4, :9 J /2:2""4 ; "#D+/> 72-%7> .+%'(*+6-

"9@. i+*2'A @+<"# *++./#5I6#79 *'4 69-+"#""4 /(;-
"9B ;#6*#"A +D/+D'2""4 ./9/+*"+F @+69 ;# *+.+@+E+I
*+8-('A"+E+ "#6:#""4 (fine-tuning) "# %.259=(:"9B *#-
"9B *'4 -+"-/27"+E+ ;#6*#""4. BERT – +*"# ; "#K2=2--

796"(89B ( .+.>'4/"9B @+*2'2K > E#'>;( +D/+D'2""4
./9/+*"+F @+69, ;#6*4-9 FF ;*#7"+%74@ *+ -+"72-%7>#-
'A"+E+ /+;>@(""4 %'(6 ( 69%+-(K 7+:"+%7( 69-+"#""4 /(;-
"9B ;#6*#"A.

ELMo (Embeddings from Language Models) – @27+*,

4-9K 69-+/9%7+6>J -+"72-%7>#'A"( 62-7+/9 %'(6, "#6:2"(
"# 62'9-+@> -+/.>%( 72-%7>, *'4 .+*#""4 %'(6 > /2:2"-

"4B.  (" h/>"7>J7A%4 "# 72B"+'+E(F LSTM (Long Short-

Term Memory) ( 69-+/9%7+6>J @2B#"(;@ .2/2*#6#""4
-+"72-%7> *'4 7+E+, 1+D -+<"2 %'+6+ @#'+ 62-7+/"2
./2*%7#6'2""4, 4-2 6/#B+6>J K+E+ ;"#:2""4 > -+"-/27-
"+@> -+"72-%7(. R#-9K .(*B(* *#J ;@+E> -/#12 6/#B+6>-

6#79 %2@#"79:"( ;6’4;-9 @(< %'+6#@9 > /2:2""(. ELMo

@+<"# 69-+/9%7+6>6#79 *'4 /(;"9B ;#6*#"A +D/+D'2""4
./9/+*"+F @+69, 7#-9B 4- -'#%9=(-#5(4 72-%7>, @#89"-

"9K .2/2-'#*, /+;.(;"#6#""4 (@2"+6#"9B %>7"+%72K 7#
("89B, ;#6*4-9 K+E+ ;*#7"+%7( *+ -+"72-%7>#'A"+E+ /+-

;>@(""4 %'(6 > 72-%7( [44].

TF-IDF (Term Frequency-Inverse Document Frequ-

ency) – 52 %7#79%79:"9K @27+*, 4-9K 69-+/9%7+6>I7A
*'4 69;"#:2""4 6#<'96+%7( 72/@(6 > *+->@2"7#B %7+%+-

6"+ -+/.>%> 72-%7(6. TF-IDF +D:9%'II7A, .2/2@"+<9-

689 *6# ;"#:2""4: TF, 4-2 6(*+D/#<#J :#%7+7> 72/@("# >
*+->@2"7(, ( IDF, 4-2 6(*+D/#<#J +D2/"2"> :#%7+7> *+-

->@2"7#, 1+ @(%797A 52K 72/@(" > 6%A+@> -+/.>%(.  9-

%+-# ;"#:>1(%7A TF-IDF 6-#;>J "# 72, 1+ 72/@(" :#%7+
7/#.'4J7A%4 > -+"-/27"+@> *+->@2"7(, #'2 /(*-+ – 6 ("-

89B *+->@2"7#B -+/.>%>, 1+ /+D97A K+E+ 6#<'969@
*'4 5A+E+ -+"-/27"+E+ *+->@2"7#. TF-IDF :#%7+ 69-+-

/9%7+6>I7A *'4 6#E+6+E+ 69*('2""4 6#<'969B %'(6 > *+-

->@2"7#B *'4 /(;"9B ;#6*#"A +D/+D'2""4 ./9/+*"+F @+-

69, 7#-9B 4- -'#%9=(-#5(4 72-%7>, -'#%72/9;#5(4, ("*2--

%#5(4 7+1+ [45].

Bag-of-Words (BoW) – ./+%79K, #'2 .+7><"9K @2-
7+* *'4 62-7+/9;#5(F 72-%7>, 4-9K 69-+/9%7+6>I7A *'4
+D/+D'2""4 ./9/+*"+F @+69. O 5A+@> @27+*( -+<"2 /2-
:2""4 #D+ *+->@2"7 69*#J7A%4 4- 62-7+/, -+<"2 ;"#-
:2""4 4-+E+ 6(*.+6(*#J -('A-+%7( 6B+*<2"A -+<"+E+
%'+6# (; .+.2/2*"A+ 69;"#:2"+E+ %'+6"9-# 6 *+->@2"7.
BoW 69-+/9%7+6>I7A *'4 %76+/2""4 “@(8-# %'(6”, (E"+-

/>I:9 .+%'(*+6"(%7A %'(6 > *+->@2"7( K ;+%2/2*<>I-

:9%A 7('A-9 "# FB"(K :#%7+7(. P2K @27+* :#%7+ 69-+/9%-
7+6>I7A *'4 .+D>*+69 @+*2'2K -'#%9=(-#5(F 72-%7>,

-'#%72/9;#5(F K #"#'(;> "#%7/+F6 [46].

i27+*9 @#89""+E+ "#6:#""4, 7#-( 4- Naive Bayes,

Support Vector Machines, TF-IDF #D+ K-"#KD'9<:9B %>-

%(*(6, @+<>7A ;#%7+%+6>6#79%4 *'4 #"#'(;> 72-%7> 7# -'#-
%9=(-#5(F K+E+ 4- .+72"5(K"+ *2;("=+/@#5(K"+E+. `"#-
'(; +;"#-, 69;"#:2""4 “bag of words” 7# 6(*%(-#""4 "2.+-

7/(D"9B +;"#- 7#-+< @+<"# 69-+/9%7+6>6#79 *'4 .(*-

6912""4 7+:"+%7( 6946'2""4.
 #<'96+ 6/#B+6>6#79, 1+ 6946'2""4 2'2@2"7(6 *2;-

("=+/@#5(F > 72-%7( – %-'#*"(82 ;#6*#""4 .+/(6"4"+ (;

6946'2""4@ %.#@>. Z"+*( 69"9-#I7A %>D79'A"( "I#"%9,

7#-( 4- ;#@("# (@2"( 'I*9"9, 1+ @+<2 ./9;62%79 *+ ;@(-
"9 %@9%'> 72-%7>. R+@> @+*2'A .+7/2D>J "#6:#""4 "#
+%"+6( 89/+-+E+ %.2-7/# ("89B "+69" 7# %7#72K (; -+"-

-/27"+F 72@9 *'4 *+%4E"2""4 69%+-+F 7+:"+%7( 69;"#-
:2""4 *2;("=+/@#5(F. Q/(@ 7+E+, .+8>- %.+%+D(6 .+89-

/2""4 =2K-+69B "+69" @+<2 %'>E>6#79 2=2-796"9@ ("-

%7/>@2"7+@ *'4 .2/26(/-9 (%7+/(K 7# 69;"#:2""4 FB"A+F
*+%7+6(/"+%7( :2/2; ;(%7#6'2""4 ("=+/@#5(F 7# .2/26(/->
=#-7(6. U+;E'4*> %'(6 (;+'A+6#"+ @+<2 6946979 "2*+%7#-
7"A+ *'4 2=2-796"+E+ ./+E"+;>6#""4 =2K-+69B .+6(*+-

@'2"A. W7<2, *24-( 6:2"( 69-+/9%7+6>I7A ("8( '("E6(%-
79:"( %7/#72E(F, ;+-/2@# #"#'(; E/#@#79-9 7# %9"7#-%9%>
./9/+*"+F @+69. W*9" (; 7#-9B .(*B+*(6 .2/2*D#:#J 69-

-+/9%7#""4 K@+6(/"(%"9B -+"72-%7+6('A"9B E/#@#79-
(PCFG). PCFG ;#%7+%+6>I7A *'4 E2"2/>6#""4 *2/26 /+-

;D9/#""4 /2:2"A, 4-( +.9%>I7A FB %7/>-7>/> ( .2/276+-

/II7A FB "# /2->/%96"> %9"7#-%9:"> %7/>-7>/>. ]9"-

7#-%9:"9K #"#'(;, 4-9K @+<2 69-+/9%7+6>6#79 PCFG,

89/+-+ ;#%7+%+6>I7A *'4 %2@#"79:"+E+ #"#'(;> 6 %2"-

79@2"7-#"#'(;(. P2K .(*B(* @+<2 *+.+@+E79 6946979
%9"7#-%9:"( #"+@#'(F, 4-( @+<>7A %6(*:979 ./+ 72, 1+
("=+/@#5(4 =2K-+6# #D+ @#"(.>'4796"#. ]9"7#-%9:"9K
#"#'(; 72-%7> ./96+*97A *+ .2/276+/2""4 .+6(*+@'2""4
"# %7/>-7>/> *#"9B, 4-> ;#;69:#K .+*#I7A > 69E'4*( *2-
/26#. P2 *2/26+ 6(*+D/#<#J %9"7#-%9:"> %7/>-7>/> .+-

6(*+@'2""4, "#*#I:9 ;/+;>@('2 6(;>#'A"2 ./2*%7#6'2"-

"4 %9"7#-%9:"9B ;6’4;-(6 @(< %'+6#@9 7# =/#;#@9. P2
*2/26+ @+<"# 69-+/9%7+6>6#79 *'4 .+*#'A8+E+ +./#-
5I6#""4 72-%7>. ]9"7#-%9:"9K #"#'(; ;#;69:#K /+;E'4-
*#I7A 4- *6+27#."9K:

p2-%9:"9K #"#'(; (Tokenization): e# 5A+@> 27#.(
72-%7 /+;*('4I7A "# 7+-2"9, 4-( J D#;+69@9 +*9"954@9
%9"7#-%9:"+E+ #"#'(;>. p2-%9:"9K #"#'(; 69;"#:#J, 4-(
%'+6# :9 %9@6+'9 %7#"+6'47A 7+-2"9 7# 4- 6+"9 .+6’4-
;#"( @(< %+D+I.

]76+/2""4 *2/26# /+;D9/#""4 (Parsing): e# 5A+@>
27#.( 69-+/9%7+6>I7A%4 ./#69'# E/#@#79-9 @+69 *'4
%76+/2""4 %7/>-7>/9 *#"9B > 69E'4*( *2/26#, 1+ 6(*+-

D/#<#J %9"7#-%9:"> %7/>-7>/> 72-%7>. N2/26+ /+;D9-

/#""4 *#J ;@+E> 69;"#:979 6(*"+%9"9 @(< %'+6#@9 7#
=/#;#@9 6 /2:2""(.

O -+"72-%7( 6946'2""4 =2K-+69B "+69" #D+ *2;("-

=+/@#5(F %9"7#-%9:"9K #"#'(; @+<2 *+.+@+E79 6946-

'479 #"+@#'(F > %7/>-7>/( 72-%7>, B#/#-72/"( *'4 @#"(-
.>'4796"+F ("=+/@#5(F. `"#'(; -+@2"7#/(6 7# .+/(6-
"4""4 FB ;( %B+<9@9 %7#774@9 – @27+*, -+/9%"9K 7#-+<
*'4 +5("I6#""4 ./#6*96+%7( "+69" :9 72-%7>. q-1+
D('A8(%7A .+*(D"9B %7#72K "2 .(*762/*<>I7A *#"( 1+-

*+ "+69"9, 52 :#%7+ %6(*:97A, 1+ "+69"# >.2/2*<2"#
#D+ =#'A896#. `"#'(; -+@2"7#/(6 7#-+< @+<2 %'>E>-

6#79 ("*9-#7+/+@. q-1+ -+@2"7#/( 6-#;>I7A "# %>@"(-
69, 6(*%>7"(%7A .(*762/*<2"A #D+ /+;E'4*#I7A .97#""4
*+%7+6(/"+%7( %7#77(, 52 @+<2 6-#;>6#79 "# "2./#6*96>
("=+/@#5(I. W*"#- 6#<'96+ D>79 +D2/2<"9@, 69-+/9-

%7+6>I:9 52K @27+*, +%-('A-9 *24-( =#'A896( "+69"9
.+89/II7A :2/2; %+5(#'A"( @2/2<( #D+ ("8( -#"#'9, K
+D%4E -+@2"7#/(6 'I*2K, 4-( FB .(*7/9@>I7A, ("+*( ;"#-
:"9K. R#-+< .+7/(D"+ 6/#B+6>6#79 @+<'96(%7A %76+-

/2""4 87>:"9B -+@2"7#/(6 *'4 .(*7/9@-9 =2K-+69B
"+69". L/+72 -+@2"7#/( @+<>7A %'>E>6#79 6#<'969@
*<2/2'+@ *+*#7-+6+F ("=+/@#5(F .(* :#% +5("I6#""4
*+%7+6(/"+%7( -+"72"7>. N'4 6946'2""4 *2;("=+/@#5(F
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69-+/9%7+6>I7A 7#-+< @27+*9 />:"+F 7# #67+@#79:"+F
.2/26(/-9. U>:"> .2/26(/-> =#-7(6 @+<"# /+;*('979 "#
*6( +%"+6"( -#72E+/(F: 2-%.2/7"> 7# -/#>*%+/%9"E+6>
.2/26(/->.

l-%.2/7"# .2/26(/-# =#-7(6:
 nF ;*(K%"II7A 2-%.2/79, 4-( @#I7A %.25(#'(;+-

6#"( ;"#""4 %7+%+6"+ -+"-/27"+F +D'#%7( #D+
./2*@27#.

 d#;69:#K 69-+/9%7+6>J7A%4 *'4 .2/26(/-9 +D-

@2<2"+F -('A-+%7( *#"9B #D+ -+"-/27"9B =#-7(6.
 d#D2;.2:>J 69%+-> 7+:"(%7A, #'2 6 /#;( +./#5I-

6#""4 62'9-+E+ +D%4E> ("=+/@#5(F *+/+E# 7#
@#'+@#%87#D+6#"#.

Q/#>*%+/%9"E+6# .2/26(/-# =#-7(6:

 d#'>:#J 89/+-9K -+'2-796 -+/9%7>6#:(6 :9
2"7>;(#%7(6 *'4 .2/26(/-9 =#-7(6 #D+ *+%7+6(/-

"+%7( ("=+/@#5(F.
 i#%87#D+6#"(8# 7# *#J ;@+E> +D/+D'479 62'9-

-( +D%4E9 *#"9B.
 d#;69:#K @2"8 7+:"# .+/(6"4"+ ; 2-%.2/7"+I,

+%-('A-9 .2/2*D#:#J /(;"( /(6"( 2-%.2/79;9.

 "#. 1. `7/9D>79 DataFrame *'4 =2K-+69B "+69" *#7#%27> / 
DataFrame attributes for fake news dataset

Q+<2" (; 59B @27+*(6 @#J .26"( .2/26#E9 7# +D@2-
<2""4.  9D(/ -+"-/27"+E+ @27+*> @+<2 ;#'2<#79 6(*
+D%4E> ("=+/@#5(F, 4-> .+7/(D"+ .2/26(/979, 7# "#46"+%-
7( /2%>/%(6 *'4 ;#'>:2""4 2-%.2/7(6 :9 89/+-+E+ -+'#
-+/9%7>6#:(6. o#%7+, 6/#B+6>I:9 +D%4E 7# 869*-(%7A
.+89/2""4 "+69" > %+5(#'A"9B @2/2<#B, />:"# .2/26(-
/-# =#-7(6 %7#J "2./#-79:"+I *'4 2=2-796"+E+ 6946-

'2""4 7# 6(*.+6(*( "# *2;("=+/@#5(I. ]#@2 7+@> /+;/+-

D"9-9 69-+/9%7+6>I7A #67+@#79:"( @27+*9 .2/26(/-9
=#-7(6, +%"+6#"( "# 72B"+'+E(4B .+8>-> ("=+/@#5(F (IR)

7# Natural Language Processing (NLP).

NLP:

 d#%7+%+6>J7A%4 *'4 /+;>@(""4 7# +D/+D'2""4 @+-

6'2""4 'I*2K.
 `'E+/97@9 NLP @+<>7A #"#'(;>6#79 72-%7, /+;.(-

;"#6#79 %2@#"79-> 7# 6946'479 -'I:+6( =#-79 7#
#%.2-79.

IR:
  9-+/9%7+6>J @27+*9 .+8>-> *'4 6946'2""4 ("-

=+/@#5(F 6 72-%7+69B *<2/2'#B.
 `'E+/97@9 .+8>-> *#I7A ;@+E> 869*-+ 69*('479

7# 69*+D>6#79 /2'26#"7"( =#-79 ; /(;"9B *<2/2'.

 "#. 2. `7/9D>79 DataFrame *'4 ./#6*969B "+69" *#7#%27> / 
DataFrame attributes for true dataset news

Q+@D(">6#""4 IR 7# NLP *#J ;@+E> %9%72@#@ #67+-

@#79:"+ #"#'(;>6#79 7# 6(*%72<>6#79 ("=+/@#5(I, 1+D
6946'479 @+<'96( =#-79 *2;("=+/@#5(F #D+ =2K-+69B
"+69".  #<'96+ 7#-+< 6/#B+6>6#79 -+"72-%7, *<2/2'+
("=+/@#5(F 7# ("8( =#-7+/9, 1+D 7+:"+ 69;"#:979 *+%-
7+6(/"(%7A. R#-( #67+@#79:"( @27+*9 @+<>7A *+.+@+E79
6 /2#'A"+@> :#%( 6946'479 7# 69/(8>6#79 ./+D'2@9,

.+6’4;#"( (; .+89/2""4@ *2;("=+/@#5(F 6 %+5(#'A"9B
@2/2<#B. N'4 2-%.2/9@2"7> @9 69-+/9%7+6>J@+ "#D(/
*#"9B (; ;#E#'+@ 20 000 %7#72K: 10 000 ;#.9%(6 *'4 =2K-

-+69B "+69" (/9%. 1) ( 10 000 *'4 "2=2K-+69B (/9%. 2).

T('A8(%7A %7#72K .+6’4;#"( (; .+'(79-+I. P2K "#D(/ *#-
"9B %=+/@+6#"9K (; /+;@(12"+E+ 6 @2/2<( .+.>'4/"+E+
"#D+/> *#"9B WELFake (https://www.kaggle.com/datasets/

saurabhshahane/fake-news-classification). `67+/9 "#D+/> –

P. K. Verma 7# (". [47], 6(" %-'#*#J7A%4 ; 72134 "+69" (;
/+;.+*('+@: 35028 "2=2K-+69B ( 37106 =2K-+69B. P2K
"#D(/ J +D’J*"#""4@ :+79/A+B ("89B "#D+/(6 "+69" –

Kaggle, McIntire, Reuters, BuzzFeed Political. N'4 "#8+E+
"#D+/> ; +D+B -'#%(6 "+69" @9 *+6('A"+ 69D/#'9 .+
10000 "+69" *'4 -/#1+F ;D#'#"%+6#"+%7( "#D+/>. dD#'#-
"%+6#"(%7A "#D+/> *#"9B *'4 ;#*#: -'#%9=(-#5(F *+.+-

@#E#J >"9-">79 >.2/2*<2"+%7( @+*2'(. i+*2'(, "#6:2"(
"# "2;D#'#"%+6#"9B "#D+/#B *#"9B, :#%7(82 @+<>7A
D/#79 *+ >6#E9 B#/#-72/9%79-9 D('A8+F .(*E/>.9 *#"9B,

B+:# :#%7+ > 7#-9B 69.#*-#B B#/#-72/9%79-9 @2"8+%7(
6#<'96(8(. P2 @+<2 6.'96#79 "# ./#69'A"(%7A @27/9-
(6(*E>-, 7+:"(%7A) – @+*2'A @+<2 ;#D2;.2:>6#79 B+/+8(
/2;>'A7#79, .2/26#<"+ ./+E"+;>I:9 -'#% D('A8+%7(, K
@#79 ./+D'2@9 .(* :#% ./+E"+;>6#""4 -'#%> @2"8+%7(.
N'4 +D+B .(*"#D+/(6 *#"9B 69-+"#"+ +%"+6"( ./+52*>/9
+:912""4 72-%7>, 7#-( 4- ;@("# 72-%7> "# @#'( '(72/9,

69*#'2""4 ;"#-(6 .>"-7>#5(F, +:912""4 72E(6 /+;7#8>-

6#""4 7# #67+/#, # 7#-+< 69*#'2""4 %7+.-%'(6 7+1+.

L(%'4 +:912""4 D>'+ 69-+"#"+ 7+-2"(;#5(I 7# '2@#-
79;#5(I. N'4 -/#19B /2;>'A7#7(6 '2@#79;#5(F -+<2" 7+-

-2" D>6 .+;"#:2"9K 72E+@ POS.  9-+/9%7#""4 72E(6
POS *+.+@#E#J 7+:"(82 69-+">6#79 '2@#79;#5(I.

N'4 +D+B .(*"#D+/(6 *#"9B @9 %76+/9'9 D(E/#@9 7#
7/9E/#@9, 1+D -/#12 ;/+;>@(79 -+"72-%7 %7#72K > "#D+-

/( *#"9B.

q- D#:9@+ "# /9%. 3–6, > "2=2K-+69B "+69"#B 69-+-

/9%7+6>J7A%4 +=(5(K"(89K @+6"9K %79'A. e#./9-'#*,

62/B"4 7/9E/#@# (; .(*/+D'2"+E+ .(*"#D+/> *#"9B – 52
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“(donald, j, trump)”, 7+*( 4- *'4 "2.(*/+D'2"+E+ .(*"#D+-

/> *#"9B – “(president, donald, trump)”. L(%'4 5A+E+ @9
./+#"#'(;>6#'9 "#%7/+F "# +D+B .(*"#D+/#B *#"9B
(/9%. 7–8). U2;>'A7#79 .+-#;>I7A, 1+ =#'A8969K %>D-

"#D(/ *#"9B @(%797A D('A82 "2E#796"9B D#'(6, 7+*( 4-
"2=#'A8969K – .2/26#<"+ .+;9796"( +5("-9.

L(*"#D+/9 *#"9B D>'9 +D’J*"#"( .2/2* %76+/2""4@
@+*2'( ./+E"+;>6#""4. e# /9%. 9 .+*#"+ E+'+6"> :#%79-

"> +7/9@#"+E+ "#D+/> *#"9B.

N'4 @+*2'( ./+E"+;> 69-+/9%7#"+ #'E+/97@ 62-7+-

/9;#5(B 72-%7+69B *#"9B BoW ( %7#79%79:"9K @27+*
Logistic Regression.

BoW – +*9" (; +%"+6"9B @27+*(6 62-7+/9;#5(F 72-%-
7+69B *#"9B.  (" "2 6/#B+6>J E/#@#79:"> %7/>-7>/> 7#
.+%'(*+6"(%7A %'(6. N'4 /+D+79 #'E+/97@> %76+/II7A
%'+6"9- >"(-#'A"9B 7+-2"(6, 1+ 6946'2"( > 6%(B *+->-

@2"7#B ; "#D+/> *#"9B. L+7(@ -+<2" *+->@2"7 69*#J7A-

%4 > 69E'4*( 62-7+/#, 6 4-+@> -+<2" 2'2@2"7 6(*.+6(*#J
:#%7+7( .+469 -+"-/27"+E+ %'+6# (; %'+6"9-# > *+->@2-
"7(. W%-('A-9 .+%7#6'2"# ;#*#:# – 52 .(*;#*#:# D("#/-

"+F -'#%9=(-#5(F, 69D/#"+ %#@2 52K #'E+/97@ 62-7+-

/9;#5(F, #*<2 6(" 2=2-796"+ ./#5IJ (; 62'9-9@9 "#-
D+/#@9 72-%7+69B *#"9B, ./+%79K > /2#'(;#5(F, ;#6*4-

-9 6(*"+%"(K ./+%7+7( ;@2"8>J :#% +D/+D'2""4 *#-
"9B, # 7#-+< @+<2 > @#KD>7"A+@> .+J*">6#79%A ; ("-

89@9 @27+*#@.

Logistic Regression (p+E(%79:"# /2E/2%(4) – %7#79%79-

:"9K @27+*, 4-9K ;#%7+%+6>I7A > ;#*#:#B .+8>-> D("#-
/"9B ;#'2<"+%72K. U+;/+D'2"9K %.25(#'A"+ *'4 D("#/-

"9B -'#%9=(-#5(K, 869*-9K 7# ./+%79K *'4 /+;>@(""4.
R#-+< '+E(%79:"# /2E/2%(4 "#*#J *+*#7-+6( *#"( – (@+6(-
/"+%7( -'#%9=(-#5(F, 1+ @+<2 D>79 -+/9%"9@ *'4 @#K-

D>7"(B *+%'(*<2"A ( 2-%.2/9@2"7(6.
U2;>'A7#79 @+*2'( "#62*2"+ "# /9%. 10.

 "#. 3. o#%7+6<96#"( D(E/#@9 (; =2K-+69B "+69" *#7#%27> / Frequently used 2-grams from the fake news dataset

 "#. 4. o#%7+6<96#"( 7/9E/#@9 (; =2K-+69B "+69" *#7#%27> / Frequently used 3-grams from the fake news dataset

 "#. 5. o#%7+6<96#"( D(E/#@9 (; "2=2K-+69B "+69" *#7#%27> / Frequently used 2-grams from the non-fake news dataset
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 "#. 6. o#%7+6<96#"( 7/9E/#@9 (; "2=2K-+69B "+69" *#7#%27> / Frequently used 3-grams from the non-fake news dataset

 "#. 7. U+;.+*(' @(7+- "#%7/+I *'4 =2K-+69B "+69" *#7#%27> / Distribution of sentiment labels for fake news dataset

 "#. 8. U+;.+*(' @(7+- "#%7/+I *'4 "2=2K-+69B "+69" *#7#%27> / Distribution of sentiment labels for fake news dataset
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 "#. 9. N#7#%27 .(%'4 +:912""4 7# #"#'(;> "#%7/+F6 / Dataset after cleaning and sentiment analysis

 "#. 10. U2;>'A7#79 @+*2'( @#89""+E+ "#6:#""4 /

Results of the machine learning model

W5("-# F1 %7#"+697A 0,98 *'4 +D+B -'#%(6 (0 – .(*-

/+D-#, 1 – "2 .(*/+D-#). R#-( B+/+8( /2;>'A7#79 @+<"#
.+4%"979 “'#D+/#7+/"+I” 4-(%7I "#D+/> *#"9B. O .+-

*#'A89B 2-%.2/9@2"7#B .'#">J@+ ;+%2/2*979%4 "# .2-
/26(/5( @+*2'( "# "+69"#B > /2#'A"+@> :#%(.

B>D$&$E7//G E70<!91+1'& 5$)!'567//G. U+;/+D'2"+
%9%72@> .(*7/9@-9 ./9K"4774 /(82"A %7+%+6"+ 6946'2""4
*2;("=+/@#5(F, =2K-(6 7# ./+.#E#"*9 "# +%"+6( @#89""+E+
"#6:#""4. N+%'(*<2"+ @27+*9-> #"#'(;> 72-%7> "+69" *'4
(*2"79=(-#5(F =2K-> 7# .2/2*D#:2""4 6946'2""4 *2;("=+/-

@#5(F 6 72-%7#B "+69". N'4 2-%.2/9@2"7> @9 69-+/9%7#'9
"#D(/ *#"9B (; 20 000 %7#72K: 10 000 ;#.9%(6 *'4 =2K-+69B
"+69" ( 10 000 *'4 "2=2K-+69B. T('A8(%7A %7#72K .+6’4;#"(
; .+'(79-+I. N'4 +D+B .(*"#D+/(6 *#"9B 69-+"#"+ +%"+6"(
./+52*>/9 +:912""4 72-%7>, 7#-( 4- ;@("# 72-%7> "# @#'(
'(72/9, 69*#'2""4 ;"#-(6 .>"-7>#5(F, +:912""4 72E(6 /+;-
7#8>6#""4 7# #67+/#, # 7#-+< 69*#'2""4 %7+.-%'(6 7+1+.

L(%'4 +:912""4 69-+"#"+ 7+-2"(;#5(I 7# '2@#79;#5(I.

N'4 .+'(.82""4 /2;>'A7#7(6 '2@#79;#5(F -+<2" 7+-2" .+;-
"#:2"+ 72E+@ POS.  9-+/9%7#""4 72E(6 POS *+.+@#E#J 7+-

:"(82 69-+">6#79 '2@#79;#5(I. N'4 +D+B .(*"#D+/(6 *#-
"9B @9 %76+/9'9 D(E/#@9 7# 7/9E/#@9, 1+D -/#12 ;/+;>@(-
79 -+"72-%7 %7#72K > "#D+/( *#"9B.  946'2"+, 1+ > "2=2K-

-+69B "+69"#B 69-+/9%7+6>J7A%4 +=(5(K"(89K @+6"9K
%79'A. L/+#"#'(;+6#"+ "#%7/+F 6 +D+B .(*"#D+/#B *#"9B.

d’4%+6#"+, 1+ =#'A8969K %>D"#D(/ *#"9B @(%797A D('A82
"2E#796"9B D#'(6, 7+*( 4- "2=#'A8969K – .2/26#<"+ .+;9-

796"( +5("-9. L(*"#D+/9 *#"9B D>'9 +D’J*"#"( .2/2* %76+-

/2""4@ @+*2'( ./+E"+;>6#""4. N'4 @+*2'( ./+E"+;> 69-+-

/9%7#"+ =>"-5(F BOW ( Logistic Regression. W5("-# F1 %7#-
"+697A 0,98 *'4 +D+B -'#%(6 =2K- / "2 =2K-.

W7<2, ;# /2;>'A7#7#@9 69-+"#"+F /+D+79 @+<"# %=+-

/@>'I6#79 "#>-+6> "+69;"> 7# ./#-79:"> ;"#:>1(%7A
/2;>'A7#7(6 *+%'(*<2""4.

 "/;'1" )'1,P)" '84,@"),> 42P/*+8"8%1 I'6*%-

IJ2))K – /+;69"2"+ @27+*9 /+;.(;"#6#""4 *2;("=+/@#-
5(F, =2K-(6 7# ./+.#E#"*9 "# +%"+6( @27+*(6 BOW (
Logistic Regression.

L4";8,Q)" P)"Q/R%68+ 42P/*+8"8%1 I'6*%IJ2))K –

*+%4E">7+ .+-#;"9-(6 7+:"+%7( /+;.(;"#6#""4 98 %.

9QDXSadQ+/+Conclusions+
e# %>:#%"+@> 27#.( (%">I7A /(;"+@#"(7"( @27+*9 69-

46'2""4 =2K-+69B "+69". L2/%.2-796"9K "#./4@ – 69-

-+/9%7#""4 @+*2'2K @#89""+E+ "#6:#""4, 4-( @+<"#
("72E/>6#79 6 ("=+/@#5(K"( .+/7#'9 / %9%72@9 @+"(7+-

/9"E> "+69" *'4 (*2"79=(-#5(F *2;("=+/@#5(F > 72-%7#B.

R#-9K .(*B(* @+<2 (%7+7"+ ;"9;979 .+89/2""4 *2;("-

=+/@#5(F, .+-/#1979 4-(%7A ("=+/@#5(F *'4 -+/9%7>6#-
:(6 7# ;D('A8979 *+6(/> *+ diZ.

O %6(7( ("=+/@#5(K"+E+ %>%.('A%76#, -+'9 62'9-# -(-
'A-(%7A ("=+/@#5(F .+%7(K"+ *+%7>."# :2/2; /(;"( -+@>-

"(-#5(K"( -#"#'9, ./+D'2@# =2K-+69B "+69" %7#J "#*-

;69:#K"+ #-7>#'A"+I.  +"9 @+<>7A 6.'96#79 "# E/+-

@#*%A-> *>@->, .+'(79:"( /(82""4 7# @(<"#/+*"( 6(*"+-

%9"9. W7<2, %76+/2""4 @+*2'2K @#89""+E+ "#6:#""4
*'4 6946'2""4 =2K-+69B "+69" > 72-%7#B – -'I:+62 ;#-
6*#""4 *'4 "#>-+69B *+%'(*<2"A 7# ./#-79:"+E+ 69-+-

/9%7#""4.
O %>:#%"+@> %6(7(, *2 %+5(#'A"( @2/2<( – "2'(@(7+6#-

"2 *<2/2'+ ("=+/@#5(F 7# 6.'96>, ./+D'2@# *2;("=+/-

@#5(F %7#J "#*;69:#K"+ #-7>#'A"+I. d#6*4-9 869*-+@>
.+89/2""I "+69" 7# .2/%+"#'A"(K /2-+@2"*#5(K"(K
%9%72@( %+5(#'A"( @2/2<( %7#'9 "2 '982 @#K*#":9-+@
*'4 +D@("> ("=+/@#5(JI, #'2 K .+7><"9@ ("%7/>@2"7+@
@#"(.>'45(F E/+@#*%A-+I *>@-+I. ]#@2 7>7 %7#J 6#<-

'969@ %76+/2""4 %9%72@ 6946'2""4 *2;("=+/@#5(F.
L+-.2/82, %9%72@9 6946'2""4 *2;("=+/@#5(F J "2+D-

B(*"9@ ("%7/>@2"7+@ *'4 ;D2/2<2""4 *+6(/9 -+/9%7>-

6#:(6 *+ %+5(#'A"9B @2/2<. d#6*4-9 /+;697-> 72B"+'+-

E(K E'9D+-+E+ "#6:#""4 7# #"#'(;> 62'9-9B *#"9B ;’469-

'#%4 @+<'96(%7A #67+@#79;+6#"+E+ 6946'2""4 8#D'+"(6
7# B#/#-72/9%79- *2;("=+/@#5(F. P2 *#J ;@+E> +.2/#79-

6"+ /+;.(;"#6#79 7# 69'>:#79 "2*+%7+6(/"> ("=+/@#5(I,

;#D2;.2:>I:9 -/#1> 4-(%7A -+"72"7> 7# ;#B91#I:9
E/+@#*%A-> *>@->.

L+-*/>E2, %9%72@9 6946'2""4 *2;("=+/@#5(F *+.+@#-
E#I7A > ;D2/2<2""( *2@+-/#79:"9B ./+52%(6. W%+D'96+
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 ! #%&'#)*+, ' .#/ 123,461, %,)2 8,924!++: ;!<%,12=

+,12+ ?,@! 6/&,&+, 18)2+'&2 +# 123,4.6 469!++: &#

/&#36)*+6/&* /'/86)*/&1#. A#3!B8!.!++: C,/&,164+,/&6

6+;,4?# 6D ' /, 6#)*+2= ?!4!@#= /&#G +!16C’G?+,H .#/-

&2+,H B#3!B8!.!++: .!/+,/&6 &# 84,B,4,/&6 1 8,)6&2.-

+2= 84, !/#=.

I,-&4!&G, /2/&!?2 12:1)!++: C!B6+;,4?# 6D C#H&*

B?,K' B3!46K#&2 3!B8!%' &# 16C/6H1#&2 B#K4,B2 C): K4,-

?#C/*%,D 3!B8!%2. L4#=,1'H.2 4,)* /, 6#)*+2= ?!4!@

' ?,36)6B# 6D /'/86)*/&1# &# 8,924!++6 !%/&4!?6/&/*%2=

6C!<, 1#@)21, 1.#/+, 4,B86B+#1#&2 &# 842C'9'1#&2 +!-

3!B8!.+2< %,+&!+&. N! /842:G 86C&42?#++H /&#36)*+,/-

&6 &# 3!B8!%2 6+&!4+!&-/86)*+,&2.

O# ,/+,16 4,B4,3)!+,D /2/&!?2 86C&42?%2 842<+:&&:

469!+* Q,C, 12:1)!++: C!B6+;,4?# 6D, ;!<%61 &# 84,8#-

K#+C2 B 12%,42/&#++:? ?#92++,K, +#1.#++: !%/8!42-

?!+&#)*+, #84,3,1#+, 4!#)6B,1#+6 ?,C')6 12:1)!++:

;!<%' +# ,/+,16 ?!&,C61 BOW 6 Logistic Regression. R!-

&42%# F1 /&#+,12&* 0,98 C): %)#/' 0 –86C4,3%# &# %)#/'

1 – +! 86C4,3%#. T#%! 12/,%! B+#.!++: ?!&42%2

F1 ?,@+# 8,:/+2&2 B3#)#+/,1#+6/&H C#&#/!&' &# 12/,-

%,H :%6/&H +#3,4' C#+2= 16C !%/8!4&61. V 8,C#)*92=

!%/8!42?!+&#= 8)#+'G?, B,/!4!C2&2/: +# 8!4!164 6 ?,-

C!)6 +# +,12+#= ' 4!#)*+,?' .#/6 B 46B+2= C@!4!) 6+;,-

4?# 6D, ,/,3)21, B 6+&!4+!&' – 6B /, 6#)*+2= ?!4!@.

 !#$%&(

W&#&&H 86CK,&,1#+, B#1C:%2 K4#+&,16< 86C&42? 6

O# 6,+#)*+,K, ;,+C' C,/)6C@!+* V%4#D+2, 4!G/&4# 6<-

+2< +,?!4 84,G%&' 187/0012 16C 1/08/2024 (2023.04/

0012) “Y,B4,3)!++: 6+;,4?# 6<+,D /2/&!?2 #1&,?#&2.-

+,K, 12:1)!++: C@!4!) C!B6+;,4?# 6D &# +!#1&!+&2.+,D

8,1!C6+%2 %,42/&'1#.61 .#&61” B# %,+%'4/,? “O#'%# C):

B?6 +!++: ,3,4,+,BC#&+,/&6 V%4#D+2”.
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DECISION+SUPPORT+SYSTEM+FOR+DISINFORMATION,+FAKES+AND+PROPAGANDA+
DETECTION+BASED+ON+MACHINE+LEARNING+

Due to the simplification of the processes of creating and distributing news via the Internet, as well as due to the phys-

ical impossibility of checking large volumes of information circulating in the network, the volume of disinformation and

fake news distribution has increased significantly. A decision support system for identifying disinformation, fakes and

propaganda based on machine learning has been built. The method of news text analysis for identifying fakes and predict-

ing the detection of disinformation in news texts has been studied. Due to the simplification of the processes of creating

and distributing news via the Internet, as well as due to the physical impossibility of checking large volumes of infor-

mation circulating in the network, the volume of disinformation and fake news distribution has increased significantly. In

this regard, detection of fake news becomes a critical task. This not only ensures the provision of verified and reliable in-

formation to users, but also helps prevent manipulation of public consciousness. Strengthening control over the credibility

of news is important for maintaining a reliable ecosystem of the information space. The combination of IR and NLP al-

lows systems to automatically analyse and track information to detect potential misinformation or fake news. It is also im-

portant to consider context, source of information, and other factors to accurately determine credibility. Such automated

methods can help in real-time detection and resolution of problems related to the spread of misinformation in social net-

works. For our experiment, we use a dataset with a total number of 20,000 articles: 10,000 entries for fake news and

10,000 for non-fake news. Most of the articles are related to politics. For both subsets of the data, basic text cleaning pro-

cedures such as changing text to lowercase, removing punctuation marks, cleaning location and author tags, and removing

stop words, etc., were performed. After cleaning, tokenization and lemmatization were performed. For better lemmatiza-

tion results, each token is labelled with a POS tag. Using POS tags helps perform lemmatization more accurately. For both

subsets of the data, bigrams and trigrams were created to better understand the context of the articles in the data set. It was

found that non-fake news uses a more formal language style. Next, we performed sentiment analysis on both subsets of the

data. The results show that the fake sub-dataset contains more negative scores, while the non-false sub-dataset has mostly

positive scores. Subsets of the data were combined before building the prediction model. BOW and Logistic Regression

functions were used for the forecast model. The F1 score is 0.98 for both fake/non-fake classes.

Keywords: disinformation recognition, fake recognition, natural language processing, machine learning, news classifi-

cation.
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