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Abstract

The personality of individuals encompasses their behaviors and ways of thinking in social settings and daily life.
Psychologists typically use personality questionnaires to determine individuals' personalities. The increasing
availability of online social data and the development of computational parsers capable of text analysis have
sparked researchers' interest in exploring advanced computational methods for text-based personality
psychology. Personality prediction using computational and machine learning models based on text is an
emerging phenomenon with significant potential in the field of personality assessment. This study analyzes and
evaluates individuals’ personalities based on the Myers-Briggs Type Indicator (MBTI) using data from the social
network X. The goal is to investigate how textual digital footprints can be utilized to predict users' personalities.
The research introduces a novel prediction method leveraging a multimodal deep learning architecture combined
with multiple pre-trained language models, including BERT, as well as two more advanced deep learning models,
RoBERTa and XLNet. These models represent relatively new architectures in deep learning-based natural
language processing. The proposed approach employs the mentioned models to extract features and determine
individuals' personalities based on the MBTI framework. Finally, the system makes decisions based on an
ensemble averaging of the model results. Using a dataset from social network X, the proposed method develops
a predictive model for each personality trait using features extracted from pre-trained models. The results
demonstrate that the proposed method outperforms similar research. Specifically, the study achieved an accuracy
of 88.5% and an F1 score of 0.882 on one dataset and an accuracy of 86.2% with an F1 score of 0.912 on another
dataset. This research lays the foundation for the development of a personality identification system that can
assist organizations in recruiting and selecting suitable personnel and enhancing business relationships with
customers.

Keywords: Social Networks, Character recognition, Myers Briggs, Deep learning, BERT.

* Corresponding Author’s email: mirzarezaee@iau.ac.ir

\



aoliladgo HEN -

n ol bl )l g oleSbl g 5L o

R . sl
ol ut{/.:,u,p’//

colellals solisgelbl lolinng .

18 JIY axdio «oold Jodxi g (Loiuan gd» 5519 S Lo NFF o0 PO 0 lols (i Jlw

X Llx! 6aSl jo ol ¥l Juwand Gluoguas Bogs o Lul
Xy ipb pele ol

"y 2 @098 by 1 e e oS Sk
bl el e sodl! oljT olKisls clidims 4 pole axls (ygralS cwiige 05;\
Ol el sodl! ol5T ol&izsls «linizs g pole vxly « gunalS g sole 05;\’
Ol 8 55 50 Ol 9Ty o oDl ST olStils ¢ igals ciige sols 055
LIS ¢ga LT dabls™ 36 1,815 oKl cools Judows 09,5

AR VARVAR SERJRVIF TG AARAVARIA S WAy Fr i AR TARIA S RNt TR T

iy e g4
ERWAN

3 dyere ssb ar Glulitily) sl o0y (S5 g (tloiz] Lue ;5 S8l SE 0ged 5 a)l3, 5l Slacgerme ovasid
arwgi g ] eleixl laools 4y owyiws (ili8l WS co eolaiul ol Bl Conased el gl Shad glaasl iy,
loly) slp 4t lagty, asllas a1 (lidone adle wian e Jolod g i 4 0B &5 goou slaoniS 4y
0333y Ko oyte ool ile (6,25 0k 5 (Sl slo Jao Lansgh Sl (g iy el A0S0l (e (e Copaeds
oolaiwl b 555 iy mbe el (bl o olj8l Coaseds allin ol jo sl Lobedl Caadeds b, a0 YU Jeudly b o0 boss
e e Lz b 5l Ol oe W98 95D (cuyp B el a8 I 5158 Jelo 4y 5590 X eloizr] 4Ll (slaosls
O 3N S e iz Lolres (Jue wiz Bree 65050 5rlese sl allie l )3 00,8 esliiul 1) Cratd (St sl
oolitl 35y inle (a3Ls Gobal oLl Coasd (ais 5 (S gl el sl Sl SISl s By o oo g0
aegarms 5l osliiul U golpii LBy, S o (65 maed e gl 6 peS Sk Lolil 1w «ulp ) ansl o0
3l Jae 3l gzt o S 5l colaiul b srasd Cho o gl eaisS pmgin Joe SO X eleix ] asl glaoosls
S50 pob el 00 S Jae i aliie glajiagh 5l ol gy 45 980 co (Lt S 015 oo adg 000 bjgel iy
UYLl FL Ll LAY cds 5 osls dcgomms 51 S5 (55, » MY FL (6,505l 5Ll 5 TAAD cds a4y allin oyl

sl AL s 508 03l Asgame (gl

mirzarezaee@iau.ac.ir : Jsgms odiwy g &bl ™



V4 G” ) aaw Loold J,J.?u 9 (Sgman uf:yb» 3‘}{5 B)L.o.,.fa NfF-fF By &0 o)Lo.:: ‘wbm JL...: U‘)"‘ g_)UoL..')‘ 9 s.)LC)Ua‘ 6)5L.3 ML&.Laéj\)

peS s )3 el

Broe S50k gilene Sy Al l (398 Plawo 4 205 L
Sy alize GlaJoe 55, 2 45 WS o olpiing |) (Joe vz
3l ad,bgd S50, Joldh (g lons s (il el oS (Ag0l iy
G9B odd A 9,505, 3 'O p Jlaisl 4 b laygileganl
Solome 1 0 9 Tlipg, jlasl & b op ohjeel i
lp Taidbprons (g S 5055 (90l iy Ko a5 T SIS
ke e gloosls e slire 2l ye ol by S0
b eJowe v 0l (29,5 o Mg g0 Cowl sloix| slaaile,
Julos s b ol (5510 50 (6,500 kel sla S
e el g TRIGM (ngi (39, b (0830335 s0ogte (sl
ko Dladss glyeh Slulus! (5515 00ls oL bl 2 (59959
ot S Joae o cile gl g wisdoe oS 5 (NRC?)

gl oo 3)ly Al Sy 4y Gt gla S

B dulion 92 (55950 Y

ol 5l eo S solatul 5 clax! sbhails, arwy L
ol ol o3l sl maiis i lacollas
A ok azg 3)90 laaile, (nl jo o Sb; slagsl o clozz]
S5 5nlS (Sl g Loty 6801 09380 j9) 0, b g el 385
Comasels Sy o awl 4Bl 3,55 dangd 0j9> (pl
& eile 550l 590 5 Brae 5 Tol sloate | eogse
WSS oo oolainl ganan s CB Sg sl (S gl el ol e
ol loalona 1255 slacusgime Jobs & Jlor (ol
@Basgaze shlo s Sug) cnl oad iy pa5 i oS S
Jlas copl poogdle ditii alox 0 s yolie zlall o
Clpina drwgi jo oolaiul 0y50 lrodls dcgesme olass
S 53 (slaph )8l sl oolinl plSam 039 4 Camatd (e
e o lee puils; e a4 lp ol Ble Bl (Groe
s)l5 5l gpaitie owyp ol Ao Gl ot plulis
GleaSd ()5 Cpasd Jolod ojem 0 485 O 50 ol
15 00 plonl ol e el Lo 035> 43 45 celaiz]
Oemiile (6,5 0b GlaSuST 5l eolainl b conased ausels diw)
Oyge Sl p (65958 o 5 W30 513 (o) 2 990
Oraid pien 3l eolaiul b Cavaxd auis dla) 0 a8 S

4 Generalized Autoregressive Pretraining
3 National Research Council

doddio —)

2o gl Sy gl GlesyiS learar 53 Sy Coasd
b [1] 38 oo 5B 55 (s 0p0ig) slaculled g 008 0
doasis ol 5l g58l59, oolaiwl 5 sloix! slaaile, oSS
L ollys g Slolea! daoss! xalds STal a oMl axsl>
Sl ) Gaas Sl poe ool loads ools Gaw 0SS
aes oo Sl ciiazd sl Sy Soss blaoul slagiww
el o aS o)L, 5 ol 3l segals o a5 el p
bl aims co lid 055 5l g b g conlS O jg0 4y cloix
plases] i aibe 8)lse (5 50 [2] 5 l5 0925 (seSome
Slopitas (o SbilL pats ojlie slaptan
2,5 oolatwl ol Bl Covazds 5 L8, oy gl Wosls (pl gl
izl sloasd slacols Gk 5l Casd (asis ojg
ool g Caazd i Sl 005 Ll 053 4 Coadels
w0 )8 o STl a slaa! glaasls, o )5 a5 o ply
Gleis Sl I8 Wlgh oo (b slaly (S18 Slalgel S
ape) 50 (ol Gl GB3lon A )3 (S0b) (et ey Sl
Glopts ;o eyl a0 b sl oo Jol> Slalgsl pl b 595 5
by ez b SlelS S o as 0B 1 e SoualS oLy Goslo
Comareds (g Bt el 00,5 ludl by 4 oal
olpos 4 dle 6750k 5 Gaoe x50k )Nl 5l S92
osliiul ganail w8 v sln Sk OBl Sk gl
S o3l Cosgazs Jo 4y aS oyl Slinsgame e o
oolaiwl 0,50 jo a5 S5l sl oolaiw] pudai SIS 5 (Slwlre
» os)l.c 05'“(5" ‘SMJL: ‘J.J‘M‘A: )9.52- JJ.A L)“)ﬁ‘qi !am AW
oolatul 550 (loools degasma ;0 39250 (slrools b w0l
ol 5l oolail b o5 9dy Conaseds gy s Sl p0
Jow o ,8es aile, 2Slas 4 gy ol Ble (gaas (5,500
iy ,o alisee (Blao) olal wlel p Covased ioren ol
Bl JB e (Sharor So L el o Shg (ol 9 3980
ol 00 \.\.uL ).u 6....:[........."9) u;:)_?u uLa.J.?u o aS el o‘)..o_m

g0 SN 4 (Shy Sed G Seer Gz (J ol b

I Bidirectional Encoder from Transformer (BERT)
2 Robustly Optimized BERT Pretraining Approach (ROBERTa)
3 XLNet



slale; sl jlosliial LYY Jlo o oo 5 gigales
Sy gl p S e by Kaggle esls acgere o cloiz]
Iy G ZAF s &y aiiailys MBTI bg,y bl 5y (i
P b S Al Sl p i sl addllas Gl o oS
oas eolatwl ¥ Slaii oy uile 5l gamaids gl o TF-IDF

[6] e

238 Cpast ganail ol YoV Lo o BeSiailaSs,
plil |, gldlas ApacheSpark e axly ;o MBTI _asls yulul
Az yguw S )) caliie gamdils ool aw 5l gl ol
ot s sl sl Oy olatay oedbe g oole
Kaggle sleosls acgexs ;0 MBTI scaxi slo Sis
S 4y windly g wis S oolaul RS g APYO I S

[7] sl caws a5 YA

S Sl XGBoost wuaal 51 Y-V Jlo )0 gig8 laguw
Loy ol 00,5 oolanl e 5l MBTI civasi sla S
SlSasS sl oslainl b (g bl g (o3l 5t 5l solasul

[8] sl cews YA/+ ) cds & cdles TF-IDF

it oS5 Joo SO I V=TT Jlo o o), g ,lesS Llul 5,
Sz g )55 gl oo pdid rlle 6550k e ez
Sobe oly Golal Iz 5 T ety Slop edle
Chi- s PCA 515 bl L oyl s 5 soliul ol 31 Copasess
TF-IDF (5 I35 ez wisle  Sg gzl ol sla g, 9 SQuare
Slas 5 Slhes b)) 6l oai Uai slagiy 580 5l osliul b
loy Cawd LR L as,0 YY g RF L oo 0 £V cdo 4 asiudles

[9] awss

e Sy dnwgs gl FoTY Jlo o o) ggilie uges
Slesleiul b1y rdle 6,050k Joo (i cpand (ais
G5k slapi,sl g it SB5ly 5 abae sla S
Joe o 8des aiS oo oS 5 aelS (ilulr G SESS 5 es
oAb o ailiwl ools dcgeze I oolaiwl b (golgaiy dacgese
IVY P Lawgie CBs 4 g .cwl 00l b 1 MyPersonality
3 e oolpinn ozl oy lad adllas (pl ol el caws
2 e St sl 5 Gedle 2Tk (25,5 e sl lens

[10] oS oo Jos ias 550

4SVM
3 Logistic regression
¢ Naive Bayes

Joe s BI-LSTMY s LSTM" wiile sras (5,50l (slopi 5!

Sl oy
3 ot s aizo; 59 99250 Slaliao )Y
Oile (65 Ob ST 31 4k

Jolss iilo (6,500 sl oolainl b cmasd o Sy S
9 LSl o 5 525 (gl iz slaJoe (00ldS gl &
Orile 650l slaghy, Cul e glaosls gy Ll
ool e jo 5,8, Ol G 1) 2P B (Sen
gty oS ol o 5 aimd e bt elaiz! (glaaile, it
5 0L o Jedod sl 650k sladoe 5 il SlaSsSS

D oo ooldiwl Soeasd sla Shg b

L1y ol casd o She cudly YoV Jlo ;0 g olal>
05 3| ISt (slasgazme b 5 udle (5 20k slo s, 5l ool
acgoze wlol ydsllas (pl s auseidd odisS Jo i Jow
Comazeds VY 0590 30 i ,lal G slagwly 31 JSace slaosls
)‘ oolaiul L: wlﬁ; G uL{bb Sl y@w Oyg0 4w g
odlid oy slwosls jo w0 VT s 4 ADASYN L SMOTE

5 xd OWp ey TV Jlo o 6508 008 aslllas
OFSF S5 0,8, JWs s sy plee b il S
4 Cadlgi oS s ool SMOTE-ENN L s i) g rlucens
Slp as ol G151 (Sl Gz ) ol Caws ao s VY cds
D9y 0590 50 yuden dslllae 4y Coasd ganail o Slas d9qe
18] ol 5l (6,500 gamail Jos 5 (oS 5 Joles

Ol 4 MBTI gaaile 5 Y-V Jlo jo ol e 5,151
sladile, slaosls 1 55505 b ojgp slapd plaseinl sl )l
9 Xl elazl all oy (Jio lyeay olozz]
b e e shite cnl gly S e oolizul Tols ol Sl
Egoe 3l oolaiul b TR-IDF (golosxs ¢ Naive Bayes ganaslb
o @l &5 25800 (23l oldyslSil 5 X )5 T slacy
o2 9 Sratd S Sh pe Gly el (See a5 aa5 o0 LS
555 glypisl iz anTd Jagmd sl e 5l 1) (8 glacs e
5]

! Long short-term memory
2 Bidirectional Long Short-Term Memory
3 Stack Overflow



V4 G” ) aaw Loold J,J.?u 9 (Sgman uf:yb» 3‘}{5 B)L.o.,.fa NfF-fF By &0 o)Lo.:: ‘wbm JL...: U‘)"‘ g_)UoL..')‘ 9 s.)LC)Ua‘ 6)5L.3 ML&.Laéj\)

o luslinl ools dcgerms 50 (slp bl o b oawglas o
ol ) Camazd asis gl myPersonality ¢ Essays s

LS‘)-.‘ 6|41,.,.'L 8 9> gSL“u:-‘B) )" e u.a‘ 5O AR e
[12] ol o oslitanl Uzl 6 loding

2 eSS e S VT b s hSes 5 vl
abdl> b oad bl (p0gIglS cmas aSGd (S dBree S 2S0L
—@2l S 09 Sratt Sy gl Glp 1) Sue obyS
3heslawl b oyl assls &l (& ¢ qolal-og4d 01,5 95
L aslS clagjluls oS5 3 CNNHLSTM oS5 5,5,
aosly (Joae slaay ;o Ol s alox ) alidee slaggan Sy
Cawd oy AN o 4y axdles 8519 o5lasl o (glaws o5l

[13] sl

CRISP-" Jaw Y+ YY Jlo ;o o> gl bl 5 ayisl clyaSTes
€59l 00l (gl girio (0 lailiwl a9 adse 451, "DM
S Jae (add ;0 6,50k anlp cole il 1) el
CRISP-" a5 sloxT 5 .050,S By (e (53, 5l ol,3l MBTI
&Hlsaze b 1) ol G sy sl (5,55 axwgs o5 " DM
2505 plesl il g o (1SS 1Bl 5 dngs (b9, Sy &S SOl
ools degomme axlllas oyl jo ailuy Plas @) dswgi as > U
ol €l (sacgazmo o, YOY g € Sigel duo o YO» 4

e lwaiy gy 5l b el )b eudal (6l imes 5 ia
[14] w‘ W edLD..m‘ ubo‘; »

S SRy gonaib gy FoVY Jlo s (el s
acgoms 3l sloiz] slails, slo blagy 5l eolaiwl b suass
3eolaiwl b (gl 00,5 colaiwl o Camased oolo
WSt wile (e g 2z 0 b aes 6553k slaei, 5N
BILSTM LSTM (iS5l cmac aSl (dglgls eac
S50 Vo ablae e lacl 5l eolazul L g BIGRU 4 GRU
elass 4 0L gyt Sl szl b atelys w8 5 1,3 b3

J15] oS oy s do )0 AAFL ol a4 g b il )b 580
&'y "DeepLSTM  Jao G 5 YoVY o zlaojloy ool )lo
Gl )l eolasl b caxd sl Sy gomadl
Jae oL b)) asdlas pl Ban .o )5 solaiul ol S gllasly 2SUI
S92 g0 Smile g pSol ad i, slanasl L DeeplSTM
5| soleiian Jow .ol LIBSVM g SVM AKNN FMLP sl

Yaiz (g |
5 K-Nearest Neighbors

3 Comal (el dgw) H0 O g0 Wlalllas —Y-Y
o 5 S0k LSS @ ,b

L a5 ol Gedle (50b 5l degemen; S Gree 6500
G (650l oyl )5 ailfai> slaa¥ L ceac sloasis
a3l 40 gl osls souory (slagSII L ablae a4 08
568 ol 3l el abebos sla s gl pel 5 Loosls 5l sl
Bl el Ll o jls (65 ile 550k slaghsy) 4 S
3 siisel sl Syi sloesls dsserme g azgi LB Sluslre
gl olS glaaSit ol b oo ol Gaac (6,55b 1

A (S5l sleaSl 5 | Bras b laaSl

P i 0,50g, SO VY e o ceBlS desre
e 89, 5l ol Catt 5093 asiis sl p ) Bree s S0L
dfww )‘ 5‘ o OQ; 45‘) LQ:UT Ja.wg_\ 0 My allas 9
Slr S Sl Jve s (b Ol S50 50 97 e sleo S,
3 e laosly I SlalS oals (gilepaere gilul> il
ot 95 St 5093 aid ol MBTI_L ools acgasns
anaiwd ly plaiin Jlon Gedle 5l s 008 0 o3litul
aS slools acgorms l oolaiul b allae oyl auS oo ool Waosls
Gl S s @l 1) s, el saste oYle els
BERT =S5 (55, » Bagged SVM | oolicul b soaseds
ZAE Jae ol S oo ol Word Embedding Ensembles
Sloaloe Sl 5l izmen 5 00 (5 (3 oo 4 S
Ensemble (sla g, 5l dlie ol ool Sonl 5 ojeel slp
sl sl Sy Jdow sl Bagged SVM 4 Learning
sl g, 3 La:).mbb s &l e el 03,5 solazwl
el iol38l sl Ensemble oSS (T glasis (g9

Groe 5350k (e Jae S VY Lo yo (il el JleS
S5 ool b ot aeiels 5 iar sy sl |y 0
3 Jde pl S oo olprinn guandad alite zohaw 5 ools
S sl Jse Gl 5l (ormb 0L A3l 5o xS0k JlEs!
Spse 0pe g ULMRIT EIMo oo onss igel iow
by ]y ools dsgarme yo oolpiiy gy b))l p
A S Big000u0,0 Vo (gey] Aoy A Cas slaools
ZYNY g 700 sg0> g BB g 0B, cds jilidl b

1 Deep belief networks
2 Grid Search

Gaos D oligS alabl> Gies 5, S0b T



,o |, CatBoost 4 Logistic Regression «<SGD <LinearSVC
il oo S oo (o) p MBTI (toasid sl (cmin
(S 0S 5 e 505 e e (3l ey S SSS 5l
5,Skee , BERT 4 GloVe slas;lul> TF-IDF (5jlu s,
Gz (nl nl ogdle 058 0 JIE sy p 090 Suadl
Gk ol Gk Jolw pae & (23l Gl ) alail
5 28 5l Sl mlS A e oy n Silopaised glasiSs
4 XGBoost a5 cowl ailfuiz slbanaid o 0 YU o ,Sles

[20] ol a8l Cns LAY Y 85 o 5L

cole K oLKen 5 gogemmedisl YoYE e e
Gl slazl laaSed ) Igime Jolov sl lal> jonix
Slp b g Cado cw B5ly 5l o ool dag] Lams
Yooro o) cnl 1ny cnlatuilas BB 1) (gt okl (oas
o3l 1) (plime pealio 5 (eodge amsls (oly 2 (lion
SaaSel )5 ohgd (ing S,Sug; (S e 4 8 2S (o0
—SToelgd g ol sboo)liS p (e Julod Con o eloiz ]
5 lgome lal Cdlon (g9l 2d @ dzer L U wlas, oK
9 S 5l SBeee 9 F380 (553 ey Ole (Fyan slaply
ibire ail gy (Byme b allis (ol gl s a4y g (3,55
(55 16 kot 5 sbn > [l o5 ysbcdlas fedlas Lol
Jelo lp (i (97l «Sygb JU g pamdaal [l
w3 oo &l el b Sem 3 sla )l g lgmme ulsl 2 (ol
(tleizl glaased (sBly slaools (59) » o] (Fewliel b
ol addllas 4y . a8 oo L3N] oy, ol Camal> 5 SIS
oS b ol nles )0 ez JB QUlE Joe aas o

21] ojls Sglae (5,L8, 5 o0, 5

®95 sleply Jolog boeoly Jg 5 080500 YYE Jls jo
Cosine i )6l aw 31 a5 wiles,S Ahb 0S5 et
3ol Ceass blazul gl Bayes ¢ MLP Similarity
@S oolol 2 G S (o0 ooliial oIS 50 (295 slaple
WJS QO d59‘° f“"““""“‘ U"‘ as J&Q‘SA QLAAJ AW faL?u‘ Lnggs’L))‘

[22] casl ooty oS 200 FY o i culs,
ae Gl Sby S sledse 5l ol g 90 Y VT Lo o
B 5\.\5\))5 ool&.u.u‘ u.».& u.’)isl} LS“"L"“}‘ 9 GﬁL».bo ‘_;me

AN b Ve anpan )l 950, lp 39290 lasnailb
S, 3l dlas cpl a8 oo Jos g 1A Y anaid cds
sleig, o o 4 Gradient Descent asle o laskiw! g jlwaigs
oolai! batch size 4 learning rate wile obs ol )b yoles oulas
Iy Camaded Zomyimm S0 Joo SGY-YY Jlo o Julol
(Bt (S S0l ;0 39S i b axlge (sl (g5 000 o &)
WS o ooliinl aiie (6)l0 paids g aosls plesl Sl SuSS )
L pleol ] 5l ams g Big Five a4 MBTI il 5l o gl
oYk 4 cudles MyPersonality 4 Essays sleosls dcgozo
low Caws +,AYF F1 6 ,505lail jlal 5 asy0 AV,AQ Céo
Sz oty 5l eyl ole @as sl addllae (plass
[17] “b)’LSQ 0 50 ‘éj\)La.J

sSloiz laasis slaools I LK 5 lage Y-YY Jlo o
oyl e 5 Word2Vee slaacss 5l ooliiwl g MBTI L Lo e
G&.’“Laﬂ ool jo so 0 AV cds 4 sdly LSTM Jowe b
Sl g ol Al n i 5l sl g 9y 1) el Cows
S Joe LSTM laas¥ 5l soliiwl b .og oo ools g4l
9 £ S J)é |) O (5999 yO 99290 LS":’Q Sledbs! AJ‘}.’GA
18] ST wdly jo F5e joba 1) Jlste sla Sl

o Smote sor @ ohles 5 by, S YT Jle o
il g ligl oo SIMBTI Jow 5 e snasd
SlodlS 5 s slaosls e sy ol 5o ]
3 OB an s (S ol o gl g aiils 00,5 55 05 MBTI
Al S eoliasl b oM™ (yle 355 slwl (51,2 'SMOTE S
Wog MBTI-L el 5l oMaz Jols oolaiwl 0,50 slaosls
oSaie |y Gatd glacs Lokl Sl sla Shy a5
5 SlalS8es B> g3l Se Jolds ool o3l ien caisS 0
A i slo i, 3l eolatwl b gone gloanas 4 o bows
oolaiw! a5 ol ULAA) CJL_! ] 0092 (NLP) M UL') d")b)’
Il Jae Comlus g 85 42 g5 BB jsb 4 cailss SMOTE

9] was (Al p3leiel Sl (i 5

St Sagd S pes b oles g Dles YoVY Jlu o
bty SIS 5 )b
sbonailb a5 3l BERT 4 GloVe il wals gjlul>
«XGBoost <Random Forest ale> ;| (pile (6,500 calizo

oo slaosls I MBTI covasels

1 Synthetic Minority Oversampling Technique



V4 G” ) aaw Loold J,J.?u 9 (Sgman uf:yb» 3‘}{5 B)L.o.,.fa NfF-fF By &0 o)Lo.:: ‘wbm JL...: U‘)"‘ g_)UoL..')‘ 9 s.)LC)Ua‘ 6)5L.3 ML&.Laéj\)

ROBERTa | ool b ooljssl o (o kiolis Y+YO Jlo o
G Jj\b; uu)L ‘n‘)ﬂ; W ooty 89y » omuywb
slely 9, 511y G5 oz g MBTI tasl slo S5
Sz y 5l e WS glhiel IS a5 ecds
VeEoY 5l alo VYAASS Lol (glosls acgamae sl .5 lobslog>
S 50 L ROBERTa Jow .&o,5 L;)ﬂéo; S >
LRSS 235 L1 MBTI ciased colys slesiel molaw 38,5
S Sy Jlos oS slolis AVEF cds b 1) Coi> g
6o 9 1590 sl wl,S L oolgl a5 ol las cass
alie (ol yo ol Kaags aijls (o )libg Jolad o (6 i codled
At b Sed aiiS e AAPNE Cds 4 axiudlys
ol yo 1) Transformer sls Jow colild (bl cpl onw
33 SIG L s oo lis slojgle b 5l sl sla S5s
Joe SOl eolaal L u_';lf] 5 3l il YeVa Jls je
ol o TRIDF slo S5y » sive XGBOOSt gaisasls
aalS Ve e L L MBTI gosaib cosss oly,l8 ol e
el U1y o gl 5 5 958 i Wl B8 L,
D53l &l G b azbgs ay,las aiile) oS 6,653 £9ose

[27]

i gl gy Y

oy inb sty =Y

L)?'A)i U"‘ ! °'>5'3 ULQD )NJ‘)—MJ )é W) 4\.»3).’.\.1 9 o0l assLls
Ol Cpazels § ol Sy )15 Sg (55519,15 4yl ulsl
Jolos iy e am (pl oS (o hogh bl o ez 0,
Foogeed bl jo A«s“’ ‘fcsi‘)fdﬁﬁ Jlie )Jg_sf.‘)fdsf.
VS alas e blie jo YeasS g yglo /‘(S.A,Lol Jolae yo V‘Slb..uo
alis 09,5 003lh 1 G yo ol 8l Conased Culys jo g .0is

BBS (o )|)§ 2 o

¢ INtuition

7 Feeling

8 Thinking

9 Judging

10 perception

Caaseds oledjlb g Lol encoder ijgel g1y 'olas (5,500
g 0 wLo)] MBTI oo‘bc\.c?.o..?m K9y U"ﬁ) U"‘ .;.\Jb)..) 0 ¥
Sy, 4 Cad Coasd (anid G j0 axgl bB oguge
TAE solpiiny Jow allie opl bt @b ol coss L3
5 Lools cogay 5l eolazwl L (Text Augmentation Enhanced)
<8 0 2y BB dss LLM hug bews n gilo
ZNY oY ke & TAE o o J5S 00ls dcgoze 4o :YMacro-F
TS T PN VW) 18¥ 0 0, Slos 4y ol gaily ools acgesme yo g
Seuge JX5 0 TAE a5 wwo oo las BERTmean L awslas
asly sl )| Z8.0%+ sga> Lsail jo g carils AOAYH L Kaio

[23] ol

b b alFge Joo S 2hb b oo 5 95 ¥V Jlo o
93 311, ol Cewaxis a5 Dual Enhanced Network (DEN)
ools dfgoro 9O (G9, 5..\..5640 L’L.L?u k_;a.L:.(m 9 )‘.\Jla ).]a.;.n
Jols gl Jae bg wo,S 1al claixl glaasits o laslesl
B o e BB ose 4 Sy sl SRy om ez
By VST 5las g 4 s MBTI slacs gonail

[24]

ailysl T Hegs wazlr Sy olKen 5 05 VYO Jlo o
2 e Glatun ol Gl Coasd ol oy )
SLE e S, 3l 0olitl L Ly 50,8 by selain] slodSuss
s 208 bl a5 a5 T 55 65 i lsing iy (ot
(ol oSy glFnl sl LLM Sl )ls o 0 9 0iS oo
b o] 5 e il celain] aud (gl Saalns 3,5
Bas 4w b Jaw «(GNN) Gl5 cac sboasls 5l oolal
el ol 650l 5 bl st oS il Syt
OL gt 098 slml (65598 (Fatid Jilign b 2 oo ool
4 o gy JESLe g olixe mod G S5 ) 45w e
S fdkee Cad (asas ;o ol S n (e o,
Yo 8o L b ojle oo 0B 1) 65w o Jde 5 o4l (5,00
sladegora (59, gy (nl WS gyl (Sand la Ll
sSkae 5 &b 2l FYAD cdo b Lguily g A OF cdo L S5

5] Sy Copaseds s )0 mly bbby, 4 Comd (55
[25]

! Contrastive learning
2 Self-supervised

3 Extraversion

4 Introversion

5 Sensational


https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_68175732415701605364839372

S5 ol a5 ad MBTI i £ V8 ool (y5
GBS [ (290 125,50 Gonaws ez
2 LS L @) el (STl Foglad o owlesl
(NLP) xesks o5 Jabows (gl ks ol i i) Lol
£8 Smoi 9 Sy sl g Cwasd G by, (ow)p

g g0 ool Copazds

MBTIS00 osls ac gozxo -Y-Y-¥

Jelos sy a5 el gals cenlys 3 MBTI500 o0ls dsgosa
el 00 (b 35 ke aSls bl e slacs
ol s Sl MBTI-L 51 5385 5 500 5 (gldsins Canliys oy
Sy 2 45 ol ilitee 3,3 0+ 5l Sl Lol ool acgors
Aiile jud ool degeses (! A sattin Saatd ol glls
2 I e S
Al G 005 Glasgezme de Gy (g el sdiunys
L Lol lg5 o 4F sl a2 T 1853 Sy Lausgs oadatiys
by slagte il 6,508 e Sleime 58 o b Sle s
LS b walgr SlolS ¢ 00,55 o5 a8 ¢ wiloads o310 5 ion
4 g oad plxl lagl (59, obady, Slles (pizxen aitus
P90 Ot Nlodd el (glaedS B¢ ojlailen Olalad
0,84 paxin Hlade VP Joll a5 MBTI Coased g6 oy
5 )l > CoblKe YEF, 0 050 )0 ool dcgame ol el
Reddit ;| baools placl oo .cunl 0,65, Jli2 Vo F sga> Julis
&,9 s> Google BigQuery ;| oslaxl L Dylan Storey lawgs
ods zl,2el PersonalityCafe ozl 5l aesls ale .l 0l
E9i5 B ool 2O g odd (5y5laen e mlio 3l ool Lol
Bl Al 352y Swlus al ) e v 5 S
B (650l gNLP aid iy slo pgys jo yiiy MBTI-500
Cwlns (pl Bas 0,5 oo 1,8 colaiul )46 (Deep Learning)
Algl gian Gusn sla Jow U ceslaosly jo gy Jolay &)
WS (St g @lelid | (el lagSll i S g (g

Losls jo Joli pue gl -¥-¥
03ld dcgazma 90 (pl (ol 0o oolo Hlas Y Sy AT jghailen
Oombes INFP coasi i a5 (5y5b 4 swe Jolakl
30 aS Gl 0ol plaiz] 0> 4 cols degame jo 1) (655598
L oles JSie cnl J> lp ol (8lg e (8ly sl
90180 1y esls Jols sl oA Jlezr 4 Lo DS Sy

s Sguo ) Joe ds

Syl = (owlal - (s394 - 1,59, : ENFP
(S9lad - wlusl - cw> - 1,59, : ESF)
Syl = owlusl = cw> - 1,5 9,0 : ESFP

(Solad - cwlusl - (s394 - 1,5 9,0 1 INFJ

(Sl = owlusl - (gog4us - 1,5 59,5 : INFP
(Sobad - it - 5950l — 1,5 9,0 1 INTJ
(Sl - silaie - (gog4i - 1,5 59,0 : INTP
(s9lad - cwluxl - > - 1,5 5,0 : ISF]
(Sl - wlul - > = 1,5 55,0: ISFP .Y«
(Solad - e — > — 15 59,0: IST] V)

(Sl - ihie - cws - 15 5,0: ISTP Y
(9lad - e - w159, EST) VY
(Solad - i — gogel - 1,555 ENTI N
(W S1ol = ilaie - (g350 - 1,55, ENTP N0
(Sl - sdlaie - gw - 1,555 : ESTP A\ £

ol dc gozxo -Y-Y

L > <X v &b v ot

Slp gl 51l se a5 axiwn Sledbl 5l 8 aie X slaosls
90 5l cdadlan opl 50 0,5 eolaiwl 55065 5 lge 4o SleMbl S
slad 5 caad asis 5 ololld [0 Bgyme Cunliys
99, .Cawl 00l 00lal MBTIS500 s MBTI-1 (slapl 45 (s 5lxe
ez 2 b olen (alany 5 Liecnls wibe) o Llgs (5t Jols
5 S SLgsl L peitnns alaily Jds 4 atis Coatd g9
Sllae o Y Cueal (s,

8,1 e Julos g oltiiaass

w5l

MBTI-1 6315 ac gozxo —V-Y-Y

&,9le> PersonalityCafe ozl 5yl ools acgaze oy
S e Jels o jo ol8l covaseds 5l e gt diged g Cowl 0a
Males Jolisg amo o @l 1) X asile (oW eloix! bame
MBTI ez s byl don a5 ol )5 APVD ez
SLICSV LB G &jgo @ ools degome ol aiiiis coiug gl
Cong 00 ol Jgl g sl ool ygi 50 Jolds 9 ol 00
wig X elazzl slap il 1o )5 S davgy aF ol Sglice
g GILITL b oz diz & jgo 4 el b yte ol sl 00
b JS0uSe 51D b aws ©j50 a4 pols slaslai b g it
aile alize Dlegoge Jold ool alls g Wiloads
O 50 i diljg, Slole o &l lai daslSayo daguuedddle

Rl cwl ons 5 mpe pl)lS 5l S je eakd canz p pgo


https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_134365881031622034251855
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_43155357028081605364883584
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_43155357028081605364883584
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_43155357028081605364883584
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_82126731032551605364896096
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_82126731032551605364896096
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_82126731032551605364896096
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_25108301636981605364907256
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_25108301636981605364907256
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_25108301636981605364907256
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_97487852741371605364923112
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_97487852741371605364923112
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_97487852741371605364923112
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_43442462145721605364937024
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_43442462145721605364937024
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_43442462145721605364937024
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_3917492750031605364946992
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_3917492750031605364946992
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_3917492750031605364946992
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_30604623054301605364963875
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_30604623054301605364963875
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_30604623054301605364963875
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_77640509458531605364977199
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_77640509458531605364977199
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_77640509458531605364977199
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_84652299662721605364986441
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_84652299662721605364986441
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_84652299662721605364986441
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_16013731666871605365000656
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_16013731666871605365000656
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_16013731666871605365000656
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_54111533970981605365010920
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_54111533970981605365010920
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_54111533970981605365010920
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_61260679675051605365019520
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_61260679675051605365019520
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_61260679675051605365019520
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_53623023079081605365033960
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_53623023079081605365033960
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_53623023079081605365033960
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_27381846083071605365045016
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_27381846083071605365045016
https://karboom.io/mag/articles/%D8%AA%D8%AD%D9%84%DB%8C%D9%84-%D8%AA%DB%8C%D9%BE-%D9%87%D8%A7%DB%8C-%D8%B4%D8%AE%D8%B5%DB%8C%D8%AA%DB%8C-mbti#h_27381846083071605365045016

V4 G” ) aaw Loold J..J.?u 9 (Sgman ui':yb» 3‘}5 B)L.o.,.fa NfF-fF By &0 o)Lo..iB ‘MM JLM: U‘)"‘ g_)UoL..t)‘ 9 s.)LC)Uc‘ 6)5L.3 MLL.L»Aéjé

O SaS Glp 1y Sy o,Ses (paiz a5 wad oo plsl NLTK
(6,108 wiles wile sloiz] sbailu, Consg slrosls g5Llusy
S Jb ol baes o @) galdsST GladS csd Ko )8 9w
X sclazl aslis glaosls (3lo p jin Jsb o Blol al> e
emards slacol eled B> anls as il aalys seg
3,515 50 Bilgs o Loy T 092 15 ol (yie 40 00 aisgs MBTI
g on 055 g5 osly den Coled jo S obyl P Jas
Pl a JSzsS slaisn 4 (he preds Al sluepiS s
gomail lapt sl sl ks )50 605)5 &5 Sl (S

ol sl (6 S0k

558 €kl ~Y-F-¥

Jol S glhaiel by, 99 oSy b oadllas ul o
2 e o8 lel sl (Fhag 5 0 oss Ssel iy 5l sla s
3 oshate 05 (Byme Copard glSnl )0 (g (Joe b ad o
Bgyre slo e 5l esliiul oud oy (550l iy 5 slo S
2 Sl SISl 9 B gy e slapl & Goos 55500 50
aay olal o3l glls ead ool hjgel w3l sloJaw 51 S
ol g, oS Y OYY Lol &y Slis e 395 _pgasce

JOMPINLE L PORPR RN KA PPUNLE S 7\

So o VRN o Ky e Jow opl jo allds ol 5 G e
Sy Jowe sl asdlas pl jo gl oo ools lis glo ioled
iz 59558l b g lone ol 5o ol ol oolitl atdly Lo
oo S5 el Grizmen g Dp Jae 4 SOl (295 4Y
ol iazess jaseis slp Jow daas¥ slass als gl Y
30 (699,95l diged o 4y dosls Eile s i (gl el cal
ezl g ol jo [SEP] 5 [CLS] o> sla,S'g5 g0 ools acgazme
Slodbs b cvae Y o 50,5 adll ol onds adlol alex
aex aseis ;o dCLS] L sas plesl 34,5 s, SOftMax
oz 992 Jlyie Jleil @595 9 990 @8ly Sgo Wl oo Gan
55 S 58 iy o obly 53 rizmen s ol 1y o 5
5 ol e il codle lgie 4 a5 558 oo adlsl [SEP]
slawY cpl (29, Sl )0 wadee plas | Moz G e
Wb 4 (63959 Olgae 4 g 0ad o b Se 5l slallis 4 (Sles
ol 50 a8 69,5us) bl 2 Gpel T L b o9 e o s
SilorS 55 pb s s, 5l osliiul b (55lur,S 55w 3T aslllae

Sl oy plxil WordPiece

EST) m- -39

ESF) m. 42

ESFP W48

ESTP  mmm. - 89

ISF) e 166

ENF) e 190

IST)  — 205

ENT)  — 231

ISFP  n— 271

ISTP  — 337

ENFP | ss— - 675
ENTP S - 635

INTJ 1091

INTP 1304

INFJ 1470
INFP 1832

0 200 400 600 800 1000 1200 1400 1600 1800 2000

MBTI ;5 Comazds €93 \# 65.3 Lm,w' &5y )|.>5.o.§ R L)
Joe el —F-Y

X loiz! slaail; sboosls 5l oolitwl 5 35 a3 b asdllas o]
Al bl Jae objyl g dxwgy daosls (o3le 5 ion cl> o aw jo
3,5 odaline ¥ (S8 )3 Glgioe |y aloye p2 4y bgype Sldpe
0910t alBlaz jsb 4y wiloads (g y5laez a5 olaosls ples
glyieisl 0l 8 lawg sad (B30 i laools mls aias
sl Joo colo al>po 3959 51 J3 Sy Bl 5 (S
e o spl el el CaaRd el 0sd o

ol Cmateds 1o sl Ol Bas aS 090 oo aiLu

o910y ey —V-F-Y

Ol e 1) 00l dcgasme 0 950 (slrosls sles s8]l 4o
S Sy ole) JSlaz ar (Bilop iy Sl ol Boe oS o0
5 Doy Glwplesy cx Tanl cwl sadizl peil was
b LS 5 e lastil Jolbes by (g, dom daalols g3lus laibi!
PR L solats Doz 5 00 5 o0 (20l 995 ey DU

25,8 g0 b gl (coms)
@ G asile Slol GlelS g laoles o 5 il (slo w0l uws
B w8l Gz L 0l diples Bas aools o ué g «aS
SlelS b e 5o 0ads oolainl slo 2gaul (solod o651 o
b ogrse Doz sy o5 WS e iRl 355 Jolas
Jiad el Slile g baojly Coleiys 5 S0 g ool I)lex
stemming mlgs 5l oolaiwl b Wosly ! e 0l Sialg>
Al el G dag] 5l odelcassas 8 B ogd o obads,
Al 51 ool b 551 ey ol il il Kb o oo



599,9 0313 31 dboar S
"I tend to build up a collection of thinks"

l Lo sl 3 52,3 [SEP] 5 [CLS] myaie csla 55 oolo 3

[CLS]+"I tend to build up a collection of thinks"+[SEP]

]

Word Tokenization

0,18 aads BYY iSTus Job a5 39d 0 howd (2S94 alox o 3

4

[CLS]+"I"+"tend"+"to"+"build"+"up"+"a"+"collection"+"of"+"thinks"+[SEP]

l WordPieces auls cuilss

(&)

WordPiece Vocabulary bevoy

AN

\
(i Jl o5h

WordPiece Vocabulary

G,
WordPiece Vocabulary

il (s

YEA

/

Do el

—_

I
Token

Embedding |

YZA

e

| 101 ” 9918 " 2912 ” 3311 " 3102 ” 2005 " 8283 ” 1092 ” 2813 |

2883 ” 2934 ” 102 |

|[CLS] “am” “sick” “after”

“cat”

“of”“instance” “noodle “SEP” —
J

“##ing  “two” “packs

iyl Wygo & alox b gl y
(VFA x aloz Job) olul b

Segment Embedding

O
O
0
O
]

!

6999 3l ou dlowy| (4S'gi Slay

Positional Embedding

3
8

(OO0 OO0
HO0—aa0
ood oo
00 OO0
HOO OO0
EO0—aa0
EOO OO0
E00 OO0
EO0O0 OO0
BEO00—30
B00 OO0
L EO0O OO0

=
S

S e Tl sl 30 ouls 00 5 @ Jol o 3l glaods Y Sl

03lg 9,50 ol b aiS oo S5 Joo ay ol 058 oo oS «la»
Oless an ) aolS Ll wglaie oS glao b € g €l
Soge @ Ghtu nl 5o ead wdgi oSyl el LSCis
Token Loyl 4y a8 wigd oo <SS VEA coli Job a0 olajlo
Slxe Cod jelate 4y oy 4 Se5 haud 0iy 55 o embedding
Token Embedding . el gooe polia b1, oyl slgize g s
Segment  slasl 4 (6,50 o lop b d Coond ;o ool adgs

Sl aadS s e ileS e by, o WordPiece
2 e ST om oly alS ) n e SleS
@WalS 5 p (e 3T Sl sl el SIS g aals
ALy oS ol el S oS ladalS 5 ]y 818 SlalS
Ol5isds S (oo s 5 Sz S folian sloaolS 5 41, S LalS

9 €rm? & Koy oily Lol 09d cod ol € 03l (Jlio



V4 G” ) aaw Loold J,J.?u 9 (Sgman ui':yb» 3‘}{5 B)L.o.,.fa NfF-fF By &0 o)Lo.:: “vﬁm JLM: U‘)"‘ g_)UoL..t)‘ 9 s.)LC)Ua‘ 6)5L.3 ML&.Laéj\)

50 |) 6.4[:5 ‘S.HL.M}‘ 6&;31{9 ..ML; J..\.o s u.;‘ GJLQM-‘-" W
odds grw L5 cpl j0 0l demg e (6 |8 50,y aS 0,5 (LS
OB3ly 5 slime Jlow ol 4 ible cil Knp SO L Joe
538 padas 4 B Jow b oogd oS5 NRC gl

3,559, 5l ool Caand ol o oo soliiwl (g bl Sy o ,5]
(i Zate WS (sl (59 gl Al sl (oS Slulua] Jlo
NRC glra (5ls 2 (e (g gliocinl (hg, ol (25 4
alayl) o1 o a8 el ondSS b 4 cod dcgee VE e LWl
lazel GUatil ¢ o 3 cpuind sy S i wlusl Sl b aulS o
224 byl Canl 0ad (mdnz 3l g old ol s
Jgoz s o plail ) canz p A Gl 51 (So Joe 50 (6999
Iy asdllas ol 5o oo solazul gkl sla S5 5l 5l laods )

A oo lis

o Joe —0-Y

S elpaseds Som i 50 0,5 les Sg Hokaie 4y candllas ol jo
JM &J‘J‘ NG IPR W ‘;JAA QM S LS’“"': 6).ij 6}.@4.4
s Glam 5l S e paid gl wnaib Jler Jold
A3 oo Glid |y oud (B pre Joe (55lexe ¥ IS L0l 0 MBTI
sl 4 sadools bgel i 5l Sbj Jae aw 5l g lene ol 4o
o eolarul L;)Js C‘)M‘ 4.1.>).c (_g‘).g “""’LJ‘&J“&" 9 Uﬁj) gy
VY (85w axly YEA 3550, aY VY 5l IS o Jow ol

s YEA olul b olaSe5 o Attention head

ool (5310 33 iny 5o 00l oolasiw! b SHhe N Jeus

olayl SR

Slrpsys

S S delS o oeal (18l 6l bl b,

Lol 1 by ol s Sy oS ez il o
Voo [ChadiV NS PRS- G g P TE-IGM
Gmdidb jo g TR-IDF (s Gaisss Slas auslio

g o oolatul (yie

Caxdy )0 (S g ke Zude TF-IGM wsps 561

v | oS S Al bl ool o et sloaile, gl

e G sln 03 gl 6l (b8 Slules! O
Sl ooy oolaul s“’ 9 cs"’“"

s abl) 5 cedS by 4 cd degaze V- Lol NRC

A Glasl o ey eid g S iie peleol cuta b aelS

)l_>).u\ 9 6&@ ‘W‘é (xal wloxel

0dl c\)ml LS)L“’] d‘l.b‘;).:j Egomo

"

lso b ouls oS5 Positional Embedding 5 Embedding

Sy S Al Joe 4 g gl 699)5 5 6y (S
plas 4 oy sl .canl oy g0 el Segment Embedding
Omegd 9 dg e 03ld olaiSl Jol (63955 53 9290 slaSs
g oo 00ls (olaiSl p9d (639,953 39290 Sl S 5 pled 4yl 5
30 e le S& Jelis Positional Embedding Lls 5 ¢ K8 (sgu ]
aloz 0 aalS yo 5l gl ioles gl s .l e IS ol
0yt g pgd aloz 10 AolS o 5l g)lop iuled g0 (o, el
osxel Input Embedding 45" Embedding aw ! oS 5 .ol
sl lons gdgaze  ale gl (> ol) (g 4 w0sd e
Loy Jg Sledll aiilys sos 45 RNN wiile ras (5,6500
S Shg o <ds b8l ol aslol jo aiS o Jos S
el ool il 5 Sl e Tis b ] sas gl
ol e eals solaiul gl e She 5l (S oS o0 pleal
Slaases 5l S a5 coul TF-IGM  asyss shme calllas
alyd 0 TFIGM i L il oo TF-IGM azilisgoge
ooliiuwl  ijgel (glaosls (oS SleMbl 5l SldS a4 25034
WS sad Jeo oy sl o 1) Sledbl l 5w e
oaims Glis JolS job a4 Wl oed ool arulxe (59 cnlnle
Sl Geei ol o Bk e ganail )5 aalS Coeal
UL ey slae SO a5 TRIGM aidbogugy sloasens
sgax olaxi TR-IGM 20459 jlars ;0 065 oo oolaiwl calily oo
5 00 Al Iimme O a0 Ay i g S Sl WIS 0 ClalS
SG S aelS 5 398 e eoliitul )5 Aulne (Sl e (il
2 OllS s s 395 o0 yled TF-IGM e oS3 L o
ol 551 &5 (SLelS Nghioe e e (0 S el
oolainl gunand sl Jow cole lp (Shs olear wijls
e Slne (gl DlalS (l aS 08T (238 (lgiee 1y Wigdoe

it ol Wz SH L s S

fi1 ) (\)

m
Xrea firr

RTFIGM(ti) = |TF (ti, dj) X (1+2Ax

el ,alT u.;)lf o ).BJ.))}A als Q‘A}) Slows fir' 095 ‘Lvlj) )
30 150 50 delS Slas, Slass TF(tl.,dj) g b WS slass M
s S o0 8 e 9 Gl O35 O e SO S
U] 4.....0) rﬁj& A.L:.sb o as w‘ TF )L.\.M B )L».LA 99 U"‘ uaL&u
ul—wuwlh)‘tff ,.HM w‘oww;)b)égjﬁ.n)ﬁjo
Jowe 5o 0l vezg blol Glulus! 5 Canased o wiols



BERT Input Embedding

RoBERTa Input Embedding  XLNET Input Embedding
e | ) .
SRR 35S oy S8l ke o $55 o A5l ke oy SR
//, _________ \\\ /’ ————————— \\\ //"_:::________::\\\
[ a5 s eis Jopwrs I | ( I S5l s 6388 o or | [ | RO TP S N |
! a0 Slasagys 5| K) | I ] A sleisss 1 6O | I 1 R T S
[ | | S—————— =7 | R | |
N e Tt R S ) I
| _ P Y __ I N A |
| P | | ( N |
| Lo | | I Scale | |
| | I I | N |
I I | I I I I
| P Lo =¥ |
| . | el

\ |

I I | I Iy ——7 -

v y |
| - Pl ——=x | |‘,____&__—— |
I o | [ , ] R
|1 | I | I e oy g azsi o oys | |
W\ __ \ s o Iy
\\ _________ ’/ \\ _________ //

NLP slo 555

(Spa V) olaw b lo )

Sl Gl &l

ReLU Lol b Juy a¥

by

ReLU jlo s b Jlos Y

e — —

—_—_——

[En ][S/N T/F][J/P]

NLP slo 555
(Spe V) olass b jla )

(Sie WV olasws b jla )

NLP slo 555

/ \\

[ b Y I [

: I:
|

: sl @l &l | |
| |

' | |

: ReLU jluJli b Jlos &Y | | :
|

' | |

: by | :
|

' | |

|

| ReLU jluJlub L Jlays ¥ : :

' | |

|

| >y : :

\ / \

\ S — —— — — s

\
b ay |
|
|
Syl lye &b |
|
|
ReLU jlo s b Jboys &Y |
|
|
by |
|
|
ReLU jloJlé b Jboy 4y :
|
s Y :
/
N~ —_—— = —— — /

GE

'R

E/ I][S/ N\

[E/I][S/N T/F][ J/P]

oSl Joe 2l

v
[en|sN ] e

Solkeion, (L5 (g lore ¥ S

\Y

bl



V4 G” ) aaw Loold J,J.?u 9 (Sgman uf:yb» 3‘}{5 B)L.o.,.fa NfF-fF By &0 o)Lo.:: ‘wbm JL...: U‘)"‘ g_)UoL..')‘ 9 s.)LC)Ua‘ 6)5L.3 ML&.Laéj\)

Fomb bl g b Gl YL jleel a8 058 oo 2l 26 )
Sy50 dalS 3590 j0 U ams o o3lx] Jow a4 cplply oy oS
25 Jd9e P boads S8 al g SoftMax ab .ol 5yiadas las

Lol 00 o0l UL..«..J

T
\4
softmax , (qijkab) Y
Mop b Sedioo wya Valle oy b azsi (9 ey al>ye )3
ol Joe 098 o el YL SOftMax Ll .ol caws a0 (9,5
Sl pad el 5090 e Sle 4 SlalS SYL 551 a8 5 .5

M)

T
Z softmmaxg, (ql.j k) Vo
a,beN, (i.))

Caws ay Jd > 0 a1y G59 og,l slayle CS IPVESIURS
o3ld dalS” (sl 1) 095 4z g5 T ol ‘W*‘Su"’ o> ‘Maﬁ—\

ey R

Yij = softmaxay (qijkas

a,beN(i,))

QY]

T
+ Qijra—i,b—j) Vab

@l e (ul s b oo Jlasl (535,5 sla JIgs plas 51, YU 4z,
L) (W) g‘..S).: J,J Cound ) AW )55 ‘_g)LoT 6[.QL;39‘9 b
Oy sy a0l Sy 4 (639)9 Olore & (S FYY ggee
s ReLU g5luJled b b oo a0 aw 5l aSils ;0 090 o0

(F JSs) conl o oS5 (glatws (s3boJley
oeals gl 4 55 DropOut b 6 5l asllas opl o
P50 oy el oals ool puess sl 5 Overfitting

loss,95 5l 0 e doyg 98 aan 5l oslitul (sl 4y e300 90
sl 4ls Sglis po b baSes b wind Jlbp Jlezst b

el T8 5l ends (8rme oo 3 Shes (il 251 4 sl
Er 9 090 s ol pla b mally 5l (S sl el
Sz 09, 3l e (nl Sl 0,5 el ool (g S0l
wor Syl (8L 55 ) S slagrine ploxl gl (slasl
oloul 1y samim 9,8les mhaw iSlas a5 05 oo ool

S s

\Y

S8 (S gl dl> ey 0als sl sle Embedding
P3lSe )1y (699,5 Blgie & lal g lal (Fhs VY b S 5
980 SSJIeSal s Brgy «p Jao Y51 SG 52 )0 095 4z
aelS 5o oS v o 1) Gl (nl looe 4 093 4 axg plSe

DS bl e Koo SlelS 4 d)y (59959 50

a1y 6995 gl 095 p il 4y oliws sl gilene (pl o
s,lg Value ¢ Key Query slals y olu! gl Iime Y aw
aw b g09)5 slayloy 51 S o ol gl oS e
Jsb jo G le aw ol ol (WQgWK‘WV) 39 oSk
250 83955 )10 o po ol g po (2,l0he (556l aiy] b
JSas 1, Value 5 Query Key sl 1o s ¢ g yilo aws ol 51 S5

.MOGA
Query qij = WXy ™)
keysk,, =wgx, \p)
value v, =w,x,, 9]

Query jlop opb wzgs 093 prille dambxe ;5 pgo al> e
ero bl oo lassgys 5Ky Slon g (b 0959
el e e 39 oo g slitel e pile 1o 90l (o Lo

S oo (s 00 S5 4] aalS e (Sanly (e

T
Attension Score = qi],kab ()

PRI ail,8 )0 ol Caws 4 Ll lade pow al> 1o 4o
Gl wnld l wgde S (d)) oS 5 sl Query
Okl ol pbe el sl oo 59, 2 ookl 151 6 1S sl
Skl 5l (F a5 d9doe Sl g Siluioe S 1) 55l
W J>le jo SoftMax ab Jles! 51 g caz g5 595 050155

iy S

Scale (x *)

T

)= QK
q’dk

5 039 O] Cess 4 sl p SOftMax &b Sl o )lez al>ye o
b 05 o oolinnl G g jho oy Jleil S8 4 (g5 ol
oS o0 Jlosl g3 038l Wlilal ples (55, » 1, SoftMax
5 (XI) ool ldie &b 5l 1) (29> il 639)5 &b
G5 )5 4 S o Bl (X)) e yile JBI slaosls ggacme



(o S) (69959

\ 4

Wosls (3310 haw

la, 5=

Elales] Sl SlaS s ) L
TF-IGM JLae b 25055 3lead gl TR-IGM feas b ooy
bl (35 Jelos Sy Joe ol 53y s

S350, Y NY O

1

it axls YPA O

. 1
attention head \v o o

1

VEA sl b oo e O 1

oo Jl oS!
6“;)’5 TEAGM olules! Ll Cl)’.‘:‘“" sl ‘;).uj
S Lo b 20 5 . .
)'I i El s E "5h U)f Joe )l ods
) e ol
Gryy Jse s 1) sass b oy 550 0 =
____________________________ S
! H
| Segment Embedding ‘ ‘ Pasitional Embedding ‘ ‘ Token Enbedding ‘
dopnoooooooon 000a0a000aaa 000000000000

000000000000 | 000000000000

DEDDDEDDDEDD
000000000000 b Q00aaaaooooo b a0ooaaaoooon !
a1l i A |
[ ] ofa]a{a{a[x{ojufa[] 0000000EE0ER [ ]of/a/e{a{o]ojejafa)

w51 S5 5o sl ) g0 gl JSG 4 (295

M55 S reSile

El

v

e

Sosliwl b o3y ld (S5 9 00l (Fhrg Elisiw! alo o 3515 (0310 5 ey 3 drs pl5 (gWrosls = golduliny Juto oS iy lai F S
3 (bt o515 Judexd TF-IGM jlixo b (230359 el ! Judexd) (35 s 5bol s S525 5 <ol mSal 9 B 29y @y Jobo duw
S5 039 09N S5 eSilen ool b 55T 50 5 Wigdh oo 132me j gty A5 duw 3,9 B 5509 (] (s O 50 1 yockun! g
A algS Al (2l

y = argmax(y:, k) aY)

Wools Jodoxi g o 3 —F

L aS 6,50 sl loxe Lo &Sl Joo anglio & Juad Q—.’.‘
St G Mg 4 0B (Fh glel Gy peaiz
S R T Al Sty olren a5 alei calizee slapty X!
Lol 0uls solawl 6QW VSV Q)SJ@.C ) 6‘)‘ walise
2l @bl e eelie s 31 o (8,5 L s sl 4
o oaliwl F1 Lo (6,50 5k0il g cds Jolss ob 5,0 jLaxe w5
bl Olgiee bylas cnl 5l plas o 28,5 Sl o b el
wasle LBl s eolpiiny Jaw o, Sles 0920 il ol

VY

BB S0 iy 4l dw I SO e (e el o
Oy 005 ol ol e U oond oailuS (6,5 Sk
5 L oo plxil |y 095 slazlicinl cvac sloaSis oS & g0

Sl & arg b osd o0 655 eSke o] @l 5l e
TSR ¥ = S IR W JCH N [ VR UE I g
1S eSlee el oad oslaiul (G35 9) (655 e Slee
5 oS slaas Kk T 10 a5 050 o dlore ) & y50 a5 IS

el (6899 Sy (Sl 0dd (St (raFd ez Y

Yik TYi e T ik (0

€ [\k]

Vk




V4 G” ) aaw Loold J,J.?u 9 (Sgman ui':yb» 3‘}{5 B)L.o.,.fa NfF-fF By &0 o)Lo.:: “vﬁm JLM: U‘)"‘ g_)UoL..t)‘ 9 s.)LC)Ua‘ 6)5L.3 ML&.Laéj\)

Solel slo Sy b w8 008,515 LUl s, 90 ailSlo
clulesl § NRC 55515 eols oS3l 5l oad g5l NLP
it TF-IGM (i 5 o)l (slaceny jl o gl 5
oS (goleiian olene (ol 50 L85 IS pw) 0550 )8
ool o Shs 5 oISl 5 Uygy o Jo dos oS 5 Jols
eor Slglw ¥ Jguz 285 )18 bl 0 90 sl NLP
b oleing Gooe slas)lone 51 Sy 52 a0 o0 LA ) oud
sleails ;) slacols acgomms ;o Dglate 6,50k &5 5 alws ojlull

g oo pelais X seloz]
5 4w 03Il eead Jolds Joo sl i)y welass ¢ g% 0l 5o
olas s el abolite _miasyliel 5l ool b (5,80l £
35 slo e 5 ool b wload 4zl 45 i iy slo o
5 adlgee Iy e obsyl gl waileas SU5)IFL jLas

S sanlin ¥ 8 glas

ol oy ooy lew Y Jou

Soigel & PrIEESIRY Joe 99 3w

V,o +Ede0 \§ )

¥, E£e0 V6 Y
Co]

V,e E£e0 vy v

¥, E£e0 vy f

V,e E£e0 \$ )

Y, o Ex-0 \§& . I3

= vy 79 Y

¥, E£e0 vy A

V,e E£e0 \# 3

¥, +Ed-0 \# e 3

V,e E£e0 vy s N

Y, +Ex+-0 Yy \Y

\,e E£-0 \§ . 'Y
“x

¥, E£e0 \# . Ve

V,o +Ed-0 vy NLP Vo

Y, +Ex+-0 Yy \FP

V,e E£e0 \# Y

Y, cE-0 \§ bs) YA

V,e -E£-0 vy K \a
NLP

¥, E£e0 vy Y

V,o +Ed-0 \§ T

Y, B0 \$ o YY
+

V,e E£e0 vy Yy
NLP

¥, +Ed-0 vy Yf

V,o +Ed-0 Vs Yo
Sl o

¥, Ed-0 V6 L“SMJ vs
+ by + Oy

V,o +Ed-0 vy NLP”’( J'w;‘ Yy

+ (&,
Y, +Ex-0 Y ) YA

VO

SLil srylee —)-F

s.i').uo szje)‘ml U""ﬁ) RS )l oolazw! La W) ol:;;;‘ J..\.o C"L"'
D9d 0 2L 2 Tt

Sl b - Como — cdo -)-)-F

2 dee S o Slee byl lajlae 51 SO cds L
Slade Cond Hlae cpl el Jolee ooty o b e WS
S oo byl ool IS 69y o 1) oy slo s sion

TP+ TN
TN + TP+ FN + FP

)

Accuracy =

slawi aS sleesls g Jolael sleools (gl lxe oyl
s (rlin jLns X550 6ol )l O

ol ead (Brme laae 5l ()l (L8 Slados bl 5
&l el by ailos S solawl bl S e lgie 45 03lasl Hlas
Sy ol ek Sldlas b asdllas () Olados guls duslie
Sguds 5o oolazwl

F1 jLxo g pFojlail -Y-V-F

F1 jLos 0,5 o0 Jhai 0 o2 L1y Recall g Precision jLse oyl

'Y)

F1 Score =
\ \ (

Recall + Presicion
Presicion * Recall

Presicion + Recall

ko 59 5| (K2 51 08 gn sunlio o5 psbilen 5,8 il 0
SsS (600 ol o il jre g bl S8 goue
)L.t_ua 90 H9= Sl ool R ).o‘ L)"‘ oy Og ..ub|9:> o L 9
S Dyg0 5 g Xdwd SO U a0 o golael Coro g g5l
B3 Cromw 4 olod Az plpln Wlowd o Ko 02 0
S 00 n b 35 ST 5 05 walys blate (5SS

RYLIRTERLA SENE VLN VRPN PHPE U EPRE] I § RS WRYH)

IR W) Iy le.bg.g‘)L’u.u -Y-¥

3 oolaul ol ailoals cwy p Gipgh cpl jo BlSre slog Liw
a3k 4 S3IonSel 5 gy oy ops Gijgel G 5l oo



MBTI1 ac gozxo 3 oslasiw! go b —V-F-F

23 oo sl 1) MBTIL oslsacgazms sl bl mls ¥ Joux
Gl FL jlas g <88 o 3YL eolpiny Jow o L8 muls sl
Sl ghmasd gla Sy St o 1y 0, Sles 1y yigs g 0lo
A ale Sheasd da o olulld gl eal adgs cds o YL
L 1,5 a0 as yo &do o YL .l mghy ool solorins Jow
sloslaiwl b as Jow jo swlexl b (6,58 am il oo AY,AAT
<8 (gl 99b g0 Slml NLP (gla S509 (09581 b < JIlaS
0 o ple 4 s a5 ol +,AYYO FL Lol o ABLYYY
B sy Joe cilanio 5 LT 150 a 55 018 (295 08500 S (0

iloy + YAAY FL Ll g 4V - AVE

e & pae cpl a5 del Caway glaie gl F1 jLitel sy 5o
FL asloee Jgo,8 (o9 Sgliie 9 53959 sloosls (o9 (3l
sl NLP (slo 25 0395380 b ol nSl 51 oalital L + AYYVD
oy Ll Sigp bog 159,80 (Satd dm j0 e D
poms plis 50 5 3545 | (s (Shg am w3l oo T AAY oual

8l Caws ALY el &

s Sln ly sl S5 5l OVlie asn by 2STaSl a4z g b
aSsl Bas 4y g wiles )5 solaul yladae slo el b (g5l a4
099y 3l e Lo Grgh ol jo il asYole ous slxil sl s lie
ooty Joo layiell pelas ol ol Sl ot
oslaiwl 050 Jow a5 amd o lid bl (20,5 colatul ylesgs
Sased dn g 15090 b 15 09)0 (Fmatd da (dpte sln
el VF and o3lasl cools degozo 90 2 4o Calasie b 1S LSl
Qi 453 VY aws 031l b owsle S law plu gl aSST >
Slao e (55053 Gliee 0y50 50 Wyl se ey | gt
Vo rBor 0 6550k g5 5 (owlanl b (658 (S on 32 @
G Shyamas Jb jo 08 oo ooliiwl aigs o Sles sl
Ol 1) 095 g 3,8oe N, 1 B0 0 (6053k &5 50 (ol

(0 Jguz) el 0ols

2 Bias

\#

s i) Y- F

10 fold cross-validation _wiw locl g, 51 Gimgh cnl o
S ey opl b oolanul Overfitting [l alS (6l
ol Gedle (5 750k sl Joe 0, Shoe 25 sl ) slosts,
Oy50 dgdzme glrools dcgezme b (glosls Plue ;o 059 a4 aS
cds byl Glp P Djge ar Ghgy (nl 058 o0 )58 eolanl
5 Joe @bl 5l i plisebl Wlgioe 9 99500 B & Joe
Voo o ools pl5 ol jo  auS pal 3 Galizes ¢ 4laLl slaools
Sl laisS 4 bt (al Wsdioe e b
2245 Sob & Wgd e (Bolai jsb 4 laosls aS wigd o
sloosls ;o ,b paix g ciulejl laosls yo LSS L:we ools
Ohisel osls 5l iou A (59, Jao (g 095 oaliiul sl
ol d9d oo ()l il (Bl (A sl eoliinl b urw g i o0
alSlaz j9b 4y idu ;o a5 (g y5b g oe 1S5 L Ve anl
Vo2 ln )l el 5l 29 o0 oolitul Joo s sl
Ot 9 D9 oo dpwloe al> oy 5l Fl-score 5 cds ( iso
! 0gdice )1 Jae (IS 0 Shes plgie 4 s (nl (Siks
gl cass a4 Jow 5 65 5B Ll b oS oo S5 o,

25 (6 S sl T o glaosls Jlex! il S

MBTI500 < gozxo 31 oolisiw! gulis ~F—F

olis 1) MBTIS00 ocolsasgase sly byl b ¥ Jgo
099, 5l a8 (eolpiiny Jow g oo ounlive aS 45eSles 020 o
03,5 oolaiwl NLP (g Ll sla S5g 5 b Joe (5,5 Sl
5090k o 15 09,0 (swmaded am ;o 0o o &)1 1) Cds 1y YL
Sl FL Gl 97.90,Y0 cdo 4 el aniley oals 3l] o o9
S8 L 5 (09 0D 9 (o> (S 9 5o b S - NIV L
odls imles 1) 095 0,8ae + V- L plp F1 jLse 9 VALY
L oo XLNet Joo ozl 5 6,58 Sy ¢lp ol
loglas Lol oyl (golpainn Jow 5l (6 ,5YL 35 NLP sla 559

(FL Lo jo v 0 VY g B 07V 500) ais S
Soloxs a5 020 o LIS FL Jlas g <80 (Sl ( LS jobay
S AYAO L ol F1 Jles o 7ADF7 o Sl b golpaiy

odldasgame (glp Comazds USRI Iy o, Slee s yigo
el 00ls &3 MBTI500

' Fold



V4 G” ) aaw Loold J..J.?u 9 (Sgman ui':yb» 3‘}{5 B)L.o.,.fa NfF-fF By &0 o)Lo.:: ‘MM JL.,.: U‘)"‘ g_)UoL..t)‘ 9 s.)LC)Ua‘ 6)5L.3 MLL.L»aéjé

&0 a0 bisal g 3l Jae slo Shs b awlio o NLP
NLP (sla S5ss 01, 45 Casline 5oy ol 5,00 (6 yig 0,Skas

AR o Sl @m&ugm ot 50 ) Jow o Sae

sdel Cews 4 gl eitaw (S 0, Shae aunlio sly wioles o
5 e 5l @i e L) aslllas ol o soleriny Joe
5 455 b s S oad al)) 7 Jgua 0 ol Slinded i
B 550k (g lane &5 L8 )T Az g o0 ppolie ol Sl
16558 5 15090 15090 glo an o caul 0B golpriny

MBTI1 6015 acgozxo 0 Jwmazd slul o lolbl cdo .V Jguo

B ools asgezme (e (55, 5 alie oYl plo )l
..0)5] Cowdo ‘) Ls)_.\JL. ujojqjg}_o_gﬁ‘d)]ow

5oL oS 5 a6 5l Lagas & Jgam o oad &Sl Joe
u.,l o)f\ RUCCONE - SOV Lgrfob dLﬁbu‘L” ) &.u.u)lf uMuLo
Somanl 30 joid Lol “m; 43|)‘ |) (S9to g 9> C—-_uL.; L“rb-';-.’.si”
J"\A ol s 4\54\49&&.& JW)-'-C;I 5 e

NS tste | g8 | [ | 1150950 ax
dibrio | owbesl | Goged | 1509 el

SY.Y0 AY £ YAXS vEYo | cds

< YYAD CADF | S AYeY RN F1 =2
£5.07 Y4, FA YY.YO AYYS | cds )

SEAYY | L VRAA | - vavs < AOYE F1 ©rs
FAYA AY SV V) $5 VENE | cds B
PR | vavs | ovEAn | - vosa 1| oo
YYAY AYAY Yy, £a MO | b

AN . 9..Y < AYEA . 9.vY F1 NLP -+ o
ALYO va sy £Y.0A YYAF | cés

CAYE | ATRR | - gary - YAas F1 NEP + B,
YaAq av,ar £9,09 A¥e | es | L s

A | cAvD |- YA -, Yaso F1 NLP
ALY ay, N4 VALY Y0 | cds Jow

CAYSA | -ae80 Ly LAY F1 woliny

MBTIS00 0515 ac goxo jo  gumasd Slal o lwll cdo F Jouo

1,5 b5t | 653 | o> RN Kes)
Slisss gl o =W ow ST ,0 adllas pl o (colpss . .. e .
Slahoss Sl (s sloan 51, ol > soleiny dbizio | wbusl | go9eed | S 09x Spasdh
Syl 6 5YL E80 g0 )5 Joo jipg ] BV [ vEaY | veye VAN | cds ]
.Y - YE) - VYD - Y¥- F1 s
dulio 9 yul aslllan wizr 5o ool Cowd 49 285 7 Jgu FYES | YONE | YEND YWos | cds ]
asdlbao oyl golgiuiiy Jhgy 58 ol Cawsd 4y cdd b - VY- - VE) SNATN - Vf. F1 72
oo lis! SuSS SV SA YADY VE£0 YASY | cds g
JIP TIF SIN E/l s F v v S Vo F1 <sdlese
JAY /AR JAS /AN | CNN+LSTM [17] rav ATY? Ao AT = NP o "
STV -,y < AFA VAT “A-Y F1 i
. . . . +
S MY wordavee [18] VAAE [ AYYE [ ARYY AN
*5ry,
JAE | A TA¥ TAY SMOTE [19] AN EEACH DAL RAMA Fi
YYAY ADYY A¥FY ARXD | s | oyl
AT AN /AR yAS) BERT [20] Y0 Sarve vy - vaa F1 NLP
LAV YY 74Y,04 TYAYN YATAI 6°Lﬁ/~“‘:4 Jow YV, EY AY,N A AY,AA ARNY s JM
CATY SA40 < AOY - AAY F1 bt

G S Az -0

SIS Ba g (g hgy AL L L oad mw agh cnl o
b sleply Ghilon g petle RT3k waxr Sl SESS
9y 3oLl Caazed asis S8y o p YU ol a0 S,

s il X elaza] aSies ;o o] Lags azily il gt
MBTI o0ls dcgazme SG L 5,55 5 j0 a5 dos o i Lo Slaass
oolawl b S aix> (gaisadls NLP alivcs laie 4 Jolaials
G Sl e e 8 S 503 8055 o5 Bisel ey 5l sla e S|
St @l NLP (sla 555 b S 5 ol o 4 00 000 350!
Lo gadod )0 ol (gilwosly sbagts, nlo 5wl Joo 4 Cond
5,Sloe NLP (sla S5g a1l a5 cewsline )l (pl 000 o &)

S 393 o 1 6l p cawlio higel &y g aiws ojluil .0 Jgux

Soigel &y EEIEPSIRY Camazidy 3l
Y, -E--0 \F Sosrl 15090
v, -E--0 Yy 95 | g
\,E--0 Yv ol [ 5,58
¥, B0 Ve Gilaeia [ 1,5 5L

wssll e sy » ptalesl peled cds (iSils el L
g S8 Sk o YL eolpiin Joe (5 lere A5 0l adiie
Sleslaiwl b cavaseds cm i i Sl aS oo 1) FL Lol

o kSH"JLw J..\.o u;'L?L.u‘ osls A< gom0




[6] M. Sahono, F. Sidiastahta, G. Shidik, A. Fanani, M. Muljono, S.
Nuraisha and E. Lutfina, Extrovert and Introvert Classification based
on Myers-Briggs Type Indicator(MBTI) using Support Vector
Machine (SVM), 2020/09/19, pp. 572-577.

K. Orynbekova, A. Talasbek, A. Omar, A. Bogdanchikov, and S.
Kadyrov, MBTI personality classification using Apache Spark, 2021,

pp. 1-4.
[8] N. Cerkez; V. Vareski¢, "Machine Learning Approaches to
Personality Classification on Imbalanced MBTI Datasets," 2021.

P. Kumar R, B. Mohan G and G. D. Sai, Ensemble Machine Learning
Models in Predicting Personality Traits and Insights using Myers-
Briggs Dataset, 2023, pp. 1-7.

[10] J. Serrano-Guerrero, B. Alshouha, M. Bani-Doumi, F. Chiclana and
F.P.R.a.J. A Olivas, "Combining machine learning algorithms for
personality trait prediction,”" Egyptian Informatics Journal, vol. 25,
p. 100439, 2024.

[11] Kazemeini, Amirmohammad and Fatehi, Samin and Mehta, Yash
and Eetemadi, Sauleh and Cambria, Erik, "Personality Trait
Detection Using Bagged SVM over BERT Word Embedding
Ensembles," 07 2020.

[12] Kamal EI-Demerdash and Reda A. El-Khoribi and Mahmoud A. and
Sherif Abdou, "Deep learning based fusion strategies for personality
prediction," Egyptian Informatics Journal, vol. 23, pp. 47-53, 2022.

[13] H. Ahmad, M. Asghar, M. Asghar, A. Khan and A. Mosavi, "A
Hybrid Deep Learning Technique for Personality Trait Classification
From Text," IEEE Access, vol. 9, pp. 146214-146232, 2021.

[14] Sakdipat Ontoum, Jonathan H. Chan, "Personality Type Based on
Myers-Briggs Type Indicator with Text Posting Style by using
Traditional and Deep Learning," CoRR, vol. abs/2201.08717, 2022.

[15] M. A. Teli and M. A. Chachoo, "Pre-trained Word Embeddings In
Deep Multi-label  Personality Classification Of YouTube
Transliterations,” in 2023 International Conference on Intelligent
Systems, Advanced Computing and Communication (ISACC), 2023,
pp. 1-6.

[16] Bhardwaj, Harshit, Pradeep Tomar; Aditi Sakalle; Divya Acharya;
Tapas Badal; Arpit Bhardwaj, "A DeepLSTM Model for Personality
Traits Classification Using EEG Signals.," IETE Journal of
Research, vol. 69, pp. 7272--7280, 2023.

[17] Sirasapalli, Joshua ; Malla, Ramakrishna, "A deep learning approach
to text-based personality prediction using multiple data sources
mapping,” Neural Computing and Applications, vol. 35, pp. 1-12,
2023.

Mohan, G Bharathi;Kumar, R Prasanna;R, Elakkiya;Gorantla,
Snehitha, "Enhancing Personality Classification through Textual
Analysis: A Deep Learning Approach Utilizing MBTI and Social
Media Data,” in 2023 International Conference on Network,
Multimedia and Information Technology (NMITCON), 2023, pp. 01-
06.

Ryan, Gregorius; Pricillia Katarina; Derwin Suhartono., "MBTI
Personality Prediction Using Machine Learning and SMOTE for
Balancing Data Based on Statement Sentences," Information 14, vol.
4,2023.

N. Ashraf, R. gbal, S. Bano, H. M. Azeem and S. Naz, "Enhancing
MBTI Personality Prediction from Text Data with Advance Word
Embedding Technique.," VFAST Transactions on Software
Engineering, p. 35, 08 12 2024.

[7]

(]

(18]

[19]

[20]

5ealS sden! a9 w6 B0l gate el s s3geme sl e [TV
Sl » L5cL¢.._>l sleasis o lesw Judow gl GSEI" Fane
Slomio, Gl Slbls,] 5 Sledb] (6,5l dolilad" \gioma youns
AFY Lo AT B VY
03l Jg.p 99,8 KL e ooly Jg ddaze 0,8 LS slgzdeze [vy]

2 08l Grazd (Shy Jelos el 5 dvog e SO
hol L 5 A g 515 aolelns ol 5L elain] oSt
V1 Sl PP G 140 lnir

YA

w3 oo Rl Sratd sla Sy Gt o) Je
Bro e b oS o0 S8 500 bl g lubidily; 4y a0
395 ezl Cpand 4 2B (VL L ol <y g ange
3l 3l 5l alies slo Shg Simgh ol jo aadl alily gwws
o sekie 4 9 X slonal aSes o o] slacany olul

G ygy oy sloae oS 5 b ooloiig Gaoe 650k s lone
sla Sy 5l emobigel i 5l by Joe plsiear o JInSol
ol ol A g S e eslinul oas zlsed s bl
SISl g B pgy &y ad) 15 4 o aw gl 5l (6 5 u55keo
0 skl (YL e g dm ez 2 50 80 YL W L
GlaylS s a8 conl pasds sl o 55T 51 s FL Lo
il g bl sl Fins 0933 eal 1 ogdle Cansl o0 a8l L3
B sk 4 NRC 5505 00ls oS3 5 20 Slulus! TF-IGM

S osls degame 10 Canazds SO e & A
sl Joe 5l ooletwl b auslie jo 1, Jow o,Sles Cuuilys g 0,5

20 il eass 55l iy 5l By

)L,ga sools ACgomo LQWLA)T (51)..>| )'| J..ol} C"L"’ @l%})|
SRy Sie ssb 4 Wl oliing Joe was e ol
gl gl el 428y Gl b dglie j3 1, 11 )lS rases
el 5 TAAD 2B b ol coases oluliss (igds b 4

85 3uSKilee g 00ls acgamme S5 (5l LAY plp FL 6 S0l
pll (S50 00ls dcgazma 5l AV L pln FL Lse 9 7.AD,¥F

Sl 00

&1y

Majumder, Navonil and Poria, Soujanya and Gelbukh, Alexander
and Cambria, Erik, "Deep Learning-Based Document Modeling for
Personality Detection from Text," IEEE Intelligent Systems, vol. 32,
pp. 74-79, 03 2017.

Xue, Di and Hong, Zheng and Guo, Shize and Gao, Liang and Wu,
Lifa and Zheng, Jinghua and Zhao, Nan, "Personality Recognition on
Social Media With Label Distribution Learning," IEEE Access, vol.
5, pp. 13478-13488, 2017.

Chaehan So, "Are You an Introvert or Extrovert? Accurate
Classification With Only Ten Predictors,” in 2020 International
Conference on Artificial Intelligence in Information and
Communication (ICAIIC), Fukuoka, Japan, 19-21 February 2020.

B. Fieri, J. La'la and D. Suhartono, "Introversion-Extraversion
Prediction using Machine Learning," INTERNATIONAL JOURNAL
ON INFORMATICS VISUALIZATION  journal homepage :
www.joiv.org/index.php/joiv. INTERNATIONAL JOURNAL ON
INFORMATICS VISUALIZATION, pp. 2154-2160, 2021.

Sandhya Katiyar, Sanjay Kumar, Himdweep Walia, "Personality
Prediction from Stack Overflow by using Naive Bayes Theorem in
Data Mining," International Journal of Innovative Technology and
Exploring Engineering (1JITEE), vol. 9, no. 3, pp. 1555-1559, 2020.

[1]

[2

31

(4]

(5]



V4 G” ) aaw Loold J,J.?u 9 (Sgman ui':yb» 3‘}{5 B)L.o.,.fa NfF-fF By &0 o)Lo.:: “vﬁm JLM: U‘)"‘ g_)UoL..t)‘ 9 s.)LC)Ua‘ 6)5L.3 ML&.Laéj\)

Dynamic Optimization for Graph-Based Personality Detection,"
2025.

[26] Kourosh Shahnazari;Seyed Moein Ayyoubzadeh, "Who Are You
Behind the Screen? Implicit MBTI and Gender Detection Using
Artificial Intelligence," arxiv, 2025.

[27] Luisa Stracqualursi;Patrizia Agati, "Predicting MBT| personality of
YouTube users," Scientific Reports, vol. 15, 2025.

14

[23] Linmei Hu;Hongyu He;Duokang Wang;Ziwang Zhao;Yingxia
Shao;Ligiang Nie, "LLMvsSmall Model? Large Language Model
Based Text Augmentation Enhanced Personality Detection Model,"
Computation and Language, 2024.

[24] Haohao  Zhu;Xiaokun  Zhang;Junyu  Lu;Youlin  Wu;Zewen
Bai;Changrong Min;Liang Yang;Bo Xu; Dongyu Zhang ;Hongfei
Lin, "Enhancing Textual Personality Detection toward Social Media:
Integrating Long-term and Short-term Perspectives," 2024.

[25] Lingzhi Shen, Yunfei Long, Xiachao Ca; Guanming Chen;Yuhan
Wang; Imran Razzak;Shoaib Jameel, "LL4G: Self-Supervised



] .. . Iranian
( Journal of Information and Society of
. Information and

ITRC Communication Technology .
ICT Researchlinstitute -

(Iran Telecommunication Research Center)

Communication

Technology

Volume 17, Issue 65, Special Issue on “Artificial Intelligence and data analytics”, October 2025, pp 20-40

USERQA: An LLM-Driven User-Aware Community Question
Answering System

Seyyede Zahra Aftabi', Saeed Farzi'*
! Faculty of Computer Engineering, K. N. Toosi University of Technology, Tehran, Iran

Received: 09 September 2024, Revised: 05 February 2025, Accepted: 16 February 2025
Paper type: Research

Abstract

In the present era, question-and-answer communities have become vibrant platforms for sharing knowledge.
Every year, millions of questions are posted on these forums with the hope of receiving answers from human
experts. Nonetheless, many of these questions fail to receive timely or accurate answers due to experts' limited
time or being duplicates. In recent years, a large body of research has focused on identifying entailed questions
within community archives and using their accepted answers to fulfill the information needs of newly posed
guestions. Most of these studies match questions syntactically and semantically while resorting to external
knowledge injection or increased model complexity to enhance question understanding. However, the critical
role that the topics typically explored by questioners play in disambiguating their queries has been overlooked.
This research addresses this gap by introducing USERQA, a novel retrieval-augmented generation (RAG)-based
guestion-answering system incorporating user knowledge. UsERQA utilizes large language models to represent
the questioner's knowledge as a sequence of topical tags. In addition, it employs a question entailment recognition
process as a post-retrieval strategy, with a new constraint, mandating the alignment between entailed questions
and the questioner's knowledge. Afterward, another large language model generates the final answer using the
accepted answers of top entailed questions as context. The goal is to imitate human writing patterns and leverage
the knowledge contained in human responses to produce high-quality answers. Experimental results on the
CQAD-ReQUEST dataset indicate the efficiency of USERQA in modeling user knowledge and producing more
accurate responses than its user-agnostic counterpart.

Keywords: Community question answering systems, Answer generation, Recognizing question
entailment, User modeling, Query-focused multi-document summarization.
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1. Why did they cut out the expanding granuloma which was due to
Coccidiomycosis immitis, rather than just treat it medically?
2. Why did they cut out the Coccidiomycosis granuloma rather than treat
it medically?

o ia ¥ Jlin
1. Is this statement: “the letters have been troubling me since over a year"
grammatically, correct? Or should | instead use: "...for over a year".
2. Since is used to refer to a point of time in the past and for is used with
time interval. However I've come across this phrase: "I haven't seen you
since ages." Is this a correct usage of "since" since ages denotes an interval
of time?

1. Is this statement: "the letters have been troubling me since over a year"
grammatically correct? Or should | instead use: "...for over a year".

2. My student writes a statement like this: "She hasn't gone out with him
since one year ago." so, | want to know if this sentence is correct or wrong
grammatically.
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5 Recognizing question entailment (RQE)

® Word overlap

7 Contextual

8 User-aware Entailment Recognition-based Question Answering
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4 Duplicate questions
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13 Pre-trained

14 Domain-specific

15 Abbreviations

' Bidirectional Encoder Representations from Transformers
17 Bidirectional Long Short-Term memory
'8 Data augmentation

1 Overfitting

20 Multi-task learning

2! Transfer learning (TL)

22 Fine-tune

2 Multi-task Deep Neural Network

24 Natural Language Inference (NLI)
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! Accepted answers

2 Retrieval-augmented generation (RAG)
3 Post-retrieval

4 (Parametric) world knowledge
3 Hallucination

¢ Representation

7 Feature-based approaches

8 Embedding-based approaches
° Word embedding

10 Sentence-level embedding

11 Static

12 Polysemy
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12 Knowledge Graph (KG)

13 Task-agnostic

14 Dual-encoding

15 Co-occurrence

16 Transformer

17 Attention layers

18 Gating mechanism
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22 Embeddings from Language Models
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! Long Short-Term Memory network (LSTM)
2 Convolutional Neural Network (CNN)

3 Multi-Layer Perceptron (MLP)

4 Adversarial

5 Encoder

¢ Discriminator

7 Task-specific

8 Unsupervised

° Bidirectional Auto-Regressive Transformers
10 Decoder

11 Gradually-soft
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Algorithm 2: Similar question retrieval

Inputs: Newly submitted question gZ,,,, Community
archive A c N, Number of similar questions k,
Output: Top most similar questions S

L se<[]

2. efny < represent(qiey)
3. foreach g; in A do

4. e; « represent(q;)

5. S[i] « similarity(efe,, €; )
6. end

7. M « top(argsort(s), k,)
8. S« {}

9. foreachmin M do

10. append (q,,, s[m]) to S
11. end

12. return S

4 Offline

5 Drift
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Algorithm 1: User knowledge modeling

Inputs: User id u*, Community questions N, Number of
topical tags k,
Output: User knowledge wWieu

Lo
2. foreach (g;,u;) in N do
3 if u; = u’:append g; to 0°
4. end
5 Te{}
¢
6. foreach q;inQ do
7 p; < prompt(q;)
8 t; « Llama(p;)
9. T « union(T, ¢t{.split(,"))
10. end
11. u' « unique(T )
12. u' .sort(frequency (), order(']I'))
13. e top(u’, ky)
14. returnu'’
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3 Frequency
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3 {Entailed (Gaew = q;) & (q; € )
Not-entailed (otherwise)
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<s> [INST] <<SYS>>

You are a Tag Generator. Respond only with a list of
tags; do not include any additional text or explanations.
<</SYS>>

Please generate at least 5 tags for the provided
question. Tags can include multi-word phrases if
appropriate and should help hierarchically categorize
the question's topics.

### Question:
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<s>[INST] <<SYS>>
Given two questions, Q1 and Q2, determine if Q1

entails Q2 or not.
<</SY S>>

Entailment means every answer to Q2 must fully or
partially answer Q1.

Note that, Q2 must align with the user's topics of
interest: ({UserKnowledge}).

Respond with "positive" or "negative" only.

Q1: {Questionl}

Q2: {Question2}

##H Answer:

[/INST]

{Label}
(N

<g> [INST] <<SYS>>

Given two questions, Q1 and Q2, determine if QI
entails Q2 or not.

<</SYS>>

Entailment means every answer to Q2 must fully or
partially answer Q1.

Respond with "positive" or "negative" only.

Ql: {Questionl}

Q2: {Question2}

#Hi#t Answer:

[/INST]

{Label}
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Why do we use their instead of his in this sentence? another driver flashes their lights.

Is there a pronoun | can use as a gender-neutral pronoun? Each student should save his questions until the end. Each student should
save her questions until the end.
meaning, word choice, grammar, single word requests
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I am writing my thesis and | am experiencing a problem with the space between numbering and the image name. You can see the Y o 1
problem in the picture I include in this question. It starts from 3.10. How can | fix that? ’
I'm preparing a document using the book class. In the table of contents, the indentation before the subsection title is too long. How Y iy
to reduce it? Ty Jue
tikz pgf, tables, table of contents Sl il
o 135 51 i ke (o iy Cyoiain 13 4 08T Joo o iy Cedie BAD Com p
I have the border points of a 2-D body and wish to fill its interior with a solid color. Let us say | have N such points stacked in the V iy
Nx2 matrix A so that the first column indicates the x co-ordinates and the second column denotes the corresponding y co-ordinates.
How can | get the co-ordinates of the convex hull of a piece of Text? Yo
R
graphics, functions, qgis, arcgis desktop S5 adls
Cyonii yul 1 51 Jas Joo (S emin :ﬁ)UgoETJMﬂ&. e Bud s
How do i multiply 2 array index variables given the following foo=(1 2) bar=(0.1 0.2) foobar=$((foo[1]*price[1])) # this is wrong Y w2
echo "$foobar" Current output : 0 Correct/Expected output : 0.4
Using echo "20+5" literally produces the text *20+5". What command can | use to get the numeric sum, 25 in this case? Also, LT
what's the easiest way to do it just using bash for floating point? For example, echo $((3224/3807.0)) prints 0 :(. | am looking for ’
answers using either the basic command shell (‘command line") itself or through using languages that are available from the e
command line.
linux, bash, shell script, graphics, functions, programming, ubuntu, programming languages 8 it
Cyonaio yul 1, 51 Jas Joo (S emin :ﬁ)UgoETJMﬂ&. e Bud s
For instance: For as long as it takes... but For as long we have a future... | know how to use them because I heard them being used, Y w2
but I don't know whether there is a rule or not.
I' would like to know whether or not the following sentences are correct and why: | have been sick since last week. | have been Yo
. : . O
sick since the last week. I have been sick for the last week. B Jle
meaning, word choice, grammar S8 adls
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Generate a concise, single-paragraph answer to the

question below based on the provided answers.

- Avoid unnecessary elaboration or examples.

- Focus on addressing the question's requirements.

- Ensure every provided answer is analyzed.

- Avoid using your world knowledge for answering.
You can only use it for rephrasing answers to match
the question requirement.

##t Question: {Question}

### Answerl: {CandidateAnswerl}
### Answer2: {CandidateAnswer2}
### Answer3: {CandidateAnswer3}
### Response:
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Happy Holi to You and Your Family. Play Safe!

Is anything grammatically wrong in above sentences? In which category does the second sentence fall? Can we replace Play
Safe! with Play Safely! Are they equally true and depict same meaning? Is the usage of exclamation with
both safe and safely correct?

The second sentence, "Play Safe!", is grammatically correct but falls under an imperative mood, where it gives a directive.
The phrase "Play Safely!" can replace "Play Safe!", but the meaning is slightly different: "Play Safely!" is an adverbial form
that explicitly describes the manner of playing, whereas "Play Safe!" uses an adjective and has a more informal, idiomatic
feel. Both versions are understood in the context of wishing someone a safe experience, but "Play Safe!" is more colloquial.
Regarding the exclamation, both "Safe!" and "Safely!" can be used with an exclamation mark to emphasize urgency or
excitement, though "Play Safe!" is the more commonly accepted version.

The second sentence, "Play Safe!" is grammatically correct but uses an imperative verb with an adverbial expression. It falls
into the category of an imperative sentence, where a command or suggestion is given. While "Play Safely!" can also be used,
it is slightly more formal or precise, as "safely" is an adverb, describing the manner of playing. Both "Play Safe!" and "Play
Safely!" convey the same general meaning, but "Play Safe!" may feel more informal. The usage of an exclamation mark
with both is acceptable, as it emphasizes the message, although it may be seen as more common in informal contexts with
"Play Safe!"

The sentence "Happy Holi to You and Your Family. Play Safe!" is almost grammatically correct, but it can be refined for
smoother flow. The second sentence, "Play Safe!" is an imperative sentence, giving a command or instruction. While "Play
Safe!" and "Play Safely!" are both grammatically acceptable, there is a subtle difference in usage. "Play Safe!" is more
idiomatic and commonly used in casual speech, often implying a general sense of caution or safety, while "Play Safely!" is
the technically correct form, with “safely" being the proper adverb to describe how one should play. Both phrases convey
nearly the same meaning, with "Play Safe!" being more informal and colloquial. The usage of the exclamation mark with
both "safe" and "safely" is appropriate, as both are commands or encouragements, but "Play Safe!" is more often used with
the exclamation mark in everyday language. Therefore, while both versions are acceptable, the choice between them depends
on the tone you want to convey—informal and idiomatic or more formal and precise.

Happy Holi! Well, first of all, in the English language, most words are not capitalized unless they are at the beginning of a
sentence, or in the case of a "title", of sorts. Proper names are capitalized, but "you", "your", and "family" are not proper
nouns. The one exception to this is if you are making a card of some sort. If you want it to stand out on a greeting card, then
the capitalization may be appropriate. In that situation, it is a matter of personal choice. However, in most day-to-day
conversations (or a post on someone's Facebook wall), it's generally best to avoid capitalizing words that would not be
capitalized in a book. Happy Holi to you and your family! As for the second part, I'm not entirely sure that either of those
phrases reflect your intended meaning. First of all, | am assuming by, "In which category does the second sentence fall?"
you are asking about what type of sentence it is. The sentence seems to be what is called an imperative sentence. An
imperative sentence is, essentially, a command. The subject of the sentence is implied to be "you", the one to whom the
sentence is spoken. As for the meanings of the phrases, the imperative sentence, "Play safely,” would be the type of warning
you would give to a child, to remind him or her to avoid doing anything overly dangerous. The reason | say child, specifically,
is because it is generally considered condescending to tell adults to play in most contexts, as "play" is widely considered to
be a childish activity. On the other hand, the imperative sentence, "Play safe," is a (slightly-off) variation of an idiomatic
expression, “Play it safe," and it has an entirely different meaning. To “play it safe" is to avoid taking risks, rather than to
just be safe. Basically, you are telling the individual to go out of their way to make sure that there is as little damage done
to them as possible. For the sake of clarity, telling someone to "play it safe” is not considered condescending, as it is an
idiom which has little to do with the modern meaning of the word “play", but it is the wrong phrase for the meaning you
likely wish to convey. If you wish to offer someone a wish of good health, and safety is the concern (or if you simply want
to wish someone luck in staying safe), then the sentence | would recommend would be a simpler phrase: Happy Holi to you
and your family! Be safe! This avoids the questionable use of “play" (as well as the grammar issues regarding the word
"safe" not being an adverb; only adverbs can describe verbs), and makes the meaning clear. It is another imperative, telling
"you" to be safe. Totally lovely.
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Abstract

The expansion of the internet and the increasing amount of user-generated textual opinions on various topics
have made sentiment analysis a crucial tool for understanding public sentiment towards different subjects. These
insights are invaluable for businesses, policymakers, and society as a whole, but manually analyzing such a
volume of data is costly and impractical. This study leverages automated and deep learning approaches by
combining a Stacked Autoencoder (SAE) for feature extraction and a Transformer-BiLSTM-CNN model for
sentiment classification, specifically designed for the Persian language. ParsBert, the Persian version of BERT,
was used for data preprocessing. This combined approach demonstrated improved performance in key evaluation
metrics such as accuracy, precision, recall, and F1 score, outperforming comparative models like Transformer-
BiLSTM-CNN, SAE-LSTM, and CNN. Results on datasets including user reviews from the Taghcheh and
Digikala platforms and Persian tweets affirm the effectiveness of this hybrid model.
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Model Accuracy | AUC Recall | Prec. F1 Kappa | MCC TT (Sec)
knn K Neighbors Classifier 0.9555 0.9749 | 0.9555 | 0.9569 | 0.9554 | 0.9106 | 0.9122 | 0.2720
xgboost Extreme Gradient Boosting 0.9515 0.9753 | 0.9515 | 0.9538 | 0.9513 | 0.9025 | 0.9050 | 2.3200
lightgbm | Light Gradient Boosting Machine 0.9494 0.9708 | 0.9494 | 0.9516 | 0.9493 | 0.8985 | 0.9008 | 6.3420
ada Ada Boost Classifier 0.9434 0.9730 | 0.9434 | 0.9445 | 0.9433 | 0.8865 | 0.8876 | 2.9060
ghc Gradient Boosting Classifier 0.9393 0.9739 | 0.9393 | 0.9407 | 0.9392 | 0.8783 | 0.8798 | 9.8160
dt Decision Tree Classifier 0.9130 0.9131 | 0.9130 | 0.9138 | 0.9130 | 0.8258 | 0.8265 | 0.3140
svm SVM - Linear Kernel 0.8606 0.9485 | 0.8606 | 0.8739 | 0.8566 | 0.7185 | 0.7321 | 0.1680
rf Random Forest Classifier 0.8178 0.8934 | 0.8178 | 0.8229 | 0.8174 | 0.6359 | 0.6406 | 0.7680
Ir Logistic Regression 0.7794 0.8816 | 0.7794 | 0.7848 | 0.7782 | 0.5583 | 0.5636 | 1.4760
et Extra Trees Classifier 0.6336 0.6860 | 0.6336 | 0.6396 | 0.6320 | 0.2700 | 0.2740 | 0.4000
ridge Ridge Classifier 0.6175 0.6407 | 0.6175 | 0.6190 | 0.6161 | 0.2339 | 0.2354 | 0.1600
nb Naive Bayes 0.5789 0.6312 | 0.5789 | 0.5795 | 0.5780 | 0.1561 | 0.1570 | 0.2860
Ida Linear Discriminant Analysis 0.5385 0.5343 | 0.5385 | 0.5411 | 0.5346 | 0.0783 | 0.0796 | 0.2580
gda Quadratic Discriminant Analysis 0.5203 0.5810 | 0.5203 | 0.5239 | 0.4041 | 0.0091 | 0.0196 | 0.1980
dummy Dummy Classifier 0.5182 0.5000 | 0.5182 | 0.2686 | 0.3538 | 0.0000 | 0.0000 | 0.1380
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Abstract

The rapid growth of transformative technologies has created numerous opportunities and challenges for economic
sectors. The impact of artificial intelligence (Al) on the economy and labor market, along with future projections,
has drawn the attention of policymakers and decision-makers to this field. Studies and forecasts evaluate these
impacts differently depending on the level of development of various countries. Therefore, preparing for the
effects of Al application in the labor market, considering its role in the national economy, requires thorough
examination. This study proposes and prioritizes strategies to address Al-related challenges in employment in
Iran. Through a qualitative approach, the study identifies higher-level policy documents using a document-based
methodology and analyzes their content to derive relevant considerations. By mapping these considerations to
recommendations from international organizations, initial strategies were developed and finalized through the
Delphi method, involving 14 experts in the field. These strategies were then prioritized using the AHP method
and Super Decision software. The findings reveal that the strategy "focusing policymakers' and regulators' efforts
on drafting and updating regulations for relevant sectors and establishing suitable enforcement mechanisms"
ranks highest in the education and skills dimension. The strategy "investing in strengthening the technological
and digital skills of the current and future workforce by updating skill indicators in recruitment and workforce
evaluation processes™ is prioritized in the workforce employment dimension, while the strategy "policy-making
to promote digital literacy mechanisms and enhance public digital culture" is paramount in the digital literacy
dimension.
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Abstract

Opinion formation is a propagation process in social networks, examining the dynamics of people's opinion
dynamics under the influence of others. Several computational opinion formation models have been proposed to
study the dynamics of opinion and the process of creating situations such as consensus, bipolarity/multi-
polarization, or the diversity of opinions in a society. Due to the growing trend of online social networks and
considering the speed and convenience of producing and publishing content in these networks, an appropriate
opinion formation model should be used in related studies. This study surveys the major opinion formation
models and introduces a set of dimensions distinguishing opinion formation models. These dimensions are
comprised of 1) opinion space, 2) discrete/continuous time, 3) interaction network, 4) interaction limitation, 5)
degree of influence, 6) time dependency, and 7) linearity of model. Moreover, some conditions could be
considered on the models that affect opinion formation model, including 1) homogeneity/heterogeneity of
interacting people, 2) the number of dimensions of opinion space, 3) first impression, and 4) deterministic/noisy
modeling. The results of this study help the researchers in the field of opinion formation to choose the appropriate
opinion formation model according to the conditions and characteristics of the subject under investigation, and
even to expand opinion formation models, if necessary.

Keywords: Opinion Formation, Opinion Dynamics, Modeling, Computational Social Science.
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Abstract

Despite its relatively short lifespan, which began around 1960 by John McCarthy, artificial intelligence
technology has made significant inroads into almost all fields, including the art of music and leading to
remarkable advancements. This study aims to understand and introduce the applications of artificial intelligence
in music by systematically reviewing the literature on artificial intelligence and its applications in the art of
music. To achieve this goal, five major research and practical areas of artificial intelligence in music have been
considered. Subsequently, information from all relevant scientific documents related to these five areas has
been extracted from the Scopus citation database and in each of the five areas, the countries and universities
that published the most articles, along with the top authors, were identified and introduced. Additionally, the
temporal trend of publishing scientific documents related to each area was determined, and subsequently, the
various Al methods and algorithms that have been used in each of the areas, along with their corresponding
articles, were identified and introduced. Finally, it was concluded that deep learning is transforming and
improving results across all areas, leading to a quantitative growth in scientific research in the field of music.
Furthermore, generative Al has achieved remarkable growth in the realm of music production. Finally, the
challenges and future research topics across various fields were also examined and presented. The creation of
suitable datasets for different areas will shape the future development of Al applications in the art of music and
This will ultimately lead to more desirable and broadly adopted applications of artificial intelligence.

Keywords: Artificial Intelligence, Music, Music generation, Deep learning.
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Abstract

In today's digital world, online visioning has become one of the most essential ways to grow and develop
businesses. Understanding the challenges and opportunities that exist in the shadow of new technologies, and of
course, understanding solutions to deal with super-challenges such as economic problems, access to appropriate
data, and how to exploit the uncertainty facing businesses are important issues that must be addressed in order to
succeed by choosing effective strategies and creating a visionary identity in cyberspace, with the help of social
media and cyber advertising, etc. Artificial intelligence has also witnessed success. In this research, an attempt
was made to identify and build a better future with the help of futures studies as an interdisciplinary science and
alternative tools such as scenario development. The aim of this analytical and descriptive research, which is
developmental in nature and in terms of a mixed method approach, is to present images of possible and probable
futures using a questionnaire tool using the Global Business Network (G.B.N.) method and relying on two key
uncertainties: "government trade sanctions on specific visions or specific target communities” and "weakness of
laws and regulations in the field of artificial intelligence applications,” which is finally accompanied by providing
strategic recommendations for the development of valid domestic visions and for the formation of a better future.

Keywords: Artificial intelligence, future studies, online branding, cyber space, scenario development.
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