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Abstract

Topic extraction and classification of Hafez's poetry have long been a focus of scholarly attention, with existing
studies primarily adopting either historical periodization approaches or relying on expert interpretations from
Persian literature specialists. This study presents a novel computational methodology for identifying and
categorizing topics in Hafez's Divan using artificial intelligence and text mining techniques, completely
independent of human expert judgment. Following text preprocessing and feature extraction, our analysis
revealed eight principal topics within the Divan. These topics were automatically labeled based on their most
characteristic vocabulary using Al assistance: 1) Anguish and Ardor, 2) Panegyric and Praise, 3) Separation and
Reunion, 4) Beauty and Allure, 5) Revelry and Intoxication, 6) The Mystery of Love, 7) Mysticism and
Spirituality, and 8) Bohemianism and Libertarianism. Each poem was systematically classified according to its
strongest topic association, with threshold-based analysis employed to determine significant thematic
connections. Our completely automated, machine learning-driven approach to lexical pattern analysis in Hafez’s
work demonstrates a reproducible methodology applicable to other literary corpora.
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Introduction

The Divan of Khawaja Shams al-Din Muhammad Hafez Shirazi is one of the most outstanding works of Persian
literature and a cherished cultural heritage of Iran. It is not merely a classical collection of poetry but also a
profound repository of mystical, social, and philosophical themes. The Divan holds an unparalleled position in
Persian literature and is globally recognized as a symbol of mysticism, philosophy, and aesthetic beauty. Hafez,
known as "Lisan al-Ghayb" (the Tongue of the Unseen), masterfully wove together themes of mysticism, love,
philosophy, and social commentary, creating a work that continues to captivate scholars, literary figures, and
enthusiasts of literature and mysticism centuries after his time.
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Hafez’s poetry encompasses a wide range of themes, with mysticism being the dominant one. Topics such as
the rejection of hypocrisy and duplicity, critiques of asceticism and pretentiousness, the call for love and
compassion, depictions of nature’s beauty, gratitude, and the importance of time are prevalent in his verses.
These topics are sometimes expressed independently in a few couplets, while at other times, they appear
interwoven within a single ghazal. Although numerous studies by Hafez scholars have attempted to categorize
and analyze these themes, many of these interpretations have been influenced by the subjective perspectives of
the researchers. While such personal insights can be valuable, they may occasionally lead to biased or erroneous
conclusions. Therefore, identifying the topics within Hafez’s Divan and categorizing his poems without relying
on expert opinions could open new horizons for understanding Hafez’s thoughts.

To grasp the pure essence of this great poet’s ideas, the only reliable tool is his own collection of poetry, and
the key to success in this endeavor lies in avoiding preconceptions and personal biases in interpreting his views
(Houman, 1974). Thus, this study seeks to independently extract and categorize the topics in Hafez’s poetry
using text-mining and natural language processing (NLP) techniques, bypassing reliance on expert judgments.

The remainder of this study will first review prior research on topic extraction in texts, particularly literary
works. Next, the methodology will be outlined. The subsequent section will cover the extraction of topics from
Hafez’s Divan, where, after determining the number of topics, artificial intelligence will be employed to label
them, and the poems will be classified accordingly. Finally, the concluding section will summarize the findings
and implications of the research.

Literature Review

Numerous studies have been conducted in the field of topic identification and extraction from Persian texts,
particularly scientific texts. For instance, some research has focused on extracting topics from theses in
environmental sciences, management, industrial engineering, and related fields (Rabiei et al., 2021). These
studies, which fall under the domain of scientometrics, analyze research trends across various topics by
identifying key themes in scientific texts and examining the emergence of new topics (Bagherini et al., 2024).
However, the application of text-mining techniques, natural language processing (NLP), and artificial
intelligence (Al) to analyze literary texts remains underexplored. One reason for this gap is the limited
familiarity of literature scholars with Al-based tools.

Traditional studies on Hafez’s Divan have primarily focused on interpreting verses and extracting mystical,
philosophical, and social themes. For example, Zarrinkoob, in his book From the Alley of the Rogues: On the
Life and Thought of Hafez, examines Hafez’s life and the profound themes in his poetry. According to
Zarrinkoob, the main topics in Hafez’s Divan can be categorized into three groups:

e Mystical concepts (e.g., divine love, existential unity, and libertinism),

¢ Philosophical concepts (e.g., fate and free will, nihilism, and the meaning of life),

e Social and critical concepts (e.g., criticism of hypocrisy, justice, and freedom) (Zarrinkoob, 2023).

Another widely accepted classification, proposed by Homayoun, categorizes Hafez’s ghazals into six periods
of his life:

e 38 ghazals from his youth,

e 25 ghazals from post-youth,

e 79 ghazals from adulthood,

e 66 ghazals from middle age,

e 28 ghazals from pre-old age,

e 13 ghazals from old age (Ruma et al., 2022; Houman, 1974).

While this classification allows for an examination of Hafez’s poetry based on his life stages, it - like other
historical categorizations - focuses solely on temporal progression rather than thematic content. For instance,
Rahgozar (2020) classified Hafez’s ghazals according to the ruling dynasties of his time, attributing 12 ghazals
to the pre-Amir Mubariz al-Din era, 63 to the reign of Amir Mubariz al-Din, 133 to Shah Shoja’s rule, and 25 to
the post-Shah Shoja period.

With advancements in digital technologies and Al, novel approaches to literary text analysis have emerged.
These methods employ text-mining algorithms and NLP to automatically extract concepts and topics from texts.
For example, one study applied topic modeling to categorize Hafez’s poems, treating each ghazal as a document
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(Rahgozar, 2020). Another study introduced an innovative approach to Persian text classification using topic
models to overcome the limitations of the traditional bag-of-words (BOW) method. By leveraging topic
modeling, the researchers achieved significant improvements in classification accuracy, benefiting from
semantic coherence among words while reducing computational costs (Ahmadi et al., 2016).

A review of prior research on topic identification and the classification of Hafez’s poetry reveals that most
traditional studies relied on the subjective interpretations of scholars specializing in Persian literature or Hafez
studies. Additionally, many classifications were based on the poet’s life stages or the political-historical context
of his era, neglecting the possibility that a poet may address diverse themes within a single period due to
personal or literary motivations. In this study, we aim to identify and extract topics from Hafez’s poetry without
relying on expert judgment, while considering the semantic independence of individual couplets (bayt) alongside
the ghazal structure.

Methodology
This study employs natural language processing (NLP) and text-mining techniques to identify and extract latent
topics from Hafez’s Divan using topic modeling and the Latent Dirichlet Allocation (LDA) algorithm. To
achieve this, a series of data preprocessing steps were implemented.

Preprocessing Steps:

e Stop Word Removal: The initial preprocessing step involved eliminating stop words—common words
that carry little semantic weight (e.g., prepositions, conjunctions).

e Text Normalization: The text was then normalized to standardize word forms. This included
lemmatization (reducing words to their base or dictionary form) and resolving orthographic variations.

e Document-Term Matrix (DTM) Construction: Finally, a document-term matrix was generated, where
each row represents a ghazal, each column corresponds to a unique word, and each cell indicates the frequency
of a given word within a specific ghazal.

Results

In this study, we employed topic modeling to identify eight principal thematic clusters within Hafez's Divan,
extracting the most representative lexical items for each topic. Artificial intelligence proposed the following
designations for these topics: 1) Anguish and Ardor, 2) Panegyric and Praise, 3) Separation and Reunion, 4)
Beauty and Allure, 5) Revelry and Intoxication, 6) The Mystery of Love, 7) Mysticism and Spirituality, and 8)
Bohemianism and Libertarianism.

While some thematic overlap exists between these identified topics, the distinctive lexical sets for each
cluster demonstrate significant semantic coherence among constituent elements. This is particularly evident in
topics such as "Revelry and Intoxication" (characterized by terms like wine, goblet, cupbearer, intoxication,
garden, repentance, laughter, and musical instruments) and "Praise and Adulation” (featuring words such as
presence, grace, lord, sun, king, servant, and acceptance).

To determine poetic attribution to specific topics, we utilized the probabilistic distribution of each ghazal
across thematic clusters. While each poem exhibits varying degrees of association with all topics, we assigned a
primary thematic classification based on the highest probability score. Alternative threshold-based methods
could also be implemented for this purpose. Our analysis revealed that ‘Revelry and Intoxication’ contained the
largest number of ghazals (75 poems), followed by ‘Bohemianism and Libertarianism’, and ‘Anguish and Ardor’
each comprising 67 ghazals.



SUos ol sl lass ele &0
W8 s V8 08 by ol 6l s L

VECETIE E s g VEENNA 5o 06

g':-h}}; Jlae

S 90 9 (Lohan wod  odlinl b Bl Hlrldl | £a0g0 (S § Lol

Q‘j_‘ ‘Q‘JGJ c(df\..\.v‘}_v“) Q‘Ji‘ SleMb| szﬁuﬁf)l’ o@)ﬁ&wwc 'ﬁ)m
m.rabiei@irandoc.ac.ir

(O
C_.u‘wjfrbu‘e)l_:wbéva;la;@ww)asyql.h)}lbl:-‘b-};:)}no)\}oﬁbl:—ulﬁéjbn&‘s&}.p}ndkwéj&bu
s;,,gtfxé,guu)tsu#;ni,utos;é.\;{m;,puj%s,,n{ﬁ)u6.\;.‘.,_“;;‘)@1””\,.;\@&,3@\;“
Sl a3 8 oy o 5515 e 5 (Esan ign el Badle Olgs el Sile gudge Slalis b iags cpl les o ,e oyl Siluol
S lil g, (’ﬂ sla ols s i (’\_,,.sl,‘;ﬁu; «5‘—*;5},; Ol 5l s candllan oyl 53 ol il (Dl 0T s olalis I8
e g g0 il (8 smmn g Sl eslinal 5 b g 2 3 )18 s OB 315 paSSL ¢ ol 0 s Lol bl Olgps )3 ool g g 50
S g 5 e L5 5 sl d adles 5 BlLd a b e c«j\.&f, S el a.\,:cl);a.»l Sle g0 g0 Lo Lg,lfrb'
b oad o Loyl Ol 5 Llodd (glisazns Solo g ga ool bl 5 B3l jladl canlsl 55 .ol «‘;:UT)‘_;JJ)n}uQ\é,c}QLan WG
syorge o gdge glalid 5 gy O 315 (5315 b5 Sy ol Tl (8 gan iga 5 pile 6,80k gma SIS 5 O 5

.;):}y’\)&:lo}:ﬁ)il:QM%G;@\&:’J;%EGQ\}&AF

s raab U5 0515 51 0658 e ¢ 38 50 (S 5lwd e (LBl Ol 5t SST (Sdvo g

QU&A d}}w.d *
=G G e o slainy (soS e 5 oo smmn Jisn 5l eslinad b bbb Sladl o ps g0 ghintiws 5 pluli (V608) . dams  nus
RaNt
2476-3292 © The Author(s).
[@NOIER
This is an open access article under the CC BY-NC 4.0 License (https://creativecommons.orq/licenses/bv-nc/4.

10.22108/jpll.2025.144858.1914


mailto:m.rabiei@irandoc.ac.ir
https://portal.issn.org/resource/ISSN/2476-3292
https://creativecommons.org/licenses/by-nc/4.0
https://doi.org/10.22108/jpll.2025.144858.1914
https://orcid.org/0000-0002-8324-3272

\F ¥ OF &L_.._ cd‘g‘ 3)\».3 cvﬁéj}- J c@\éjc g:\ L;Lhui.hj}; /4Y

doio -
Ol s g )l DLl js a5 (6 ST S @ () i Lablo daee | ads axl g5 Hladl de gazes (2Bl ()l g0
) s s il 5 i (U G eeliae S| (5 ook g 1S S ol O ) (Sin
gion (IOl as a8 (aslo LT e jledi 4 swlid slo ) s aduds OB e ) Lg:ki}g@l@q-cb): Olgs
d@w\o:;él})lf&bLg;ljﬁt:&;:.aTrA):\)doma-l}Mcd@bc@l&f&@rhﬁdhﬂQc@\
3513 513 06,8 5 Slusl 4 Olaeddde 5 Olusl Ol SKin g5 4o 55 55 30 Olommar 3l 31 oy LD 3

3L e Osoman Slegb g0 . Cowla0T CI a0l o a5 500 o odss bbb Hladil 53 o 5o el
230k Cmatl (bl puld (Cneb Sla L) o 57 (e 5 e 4 Do g8 (LB 8 b 9 a) B (09590
,;uohlﬁfjsogjmguﬁ;ﬁ%%,gyw@,y@a\fwma\.,u,f@&g,a,ul
ol ) o 5 Sl a0 OLalia Bilo e 1 (gadmte sLa i i am S1.,-8 e sl 3 oS
P i Sl ol on gy s o3l e alo Olsea Kiagh aasd 0T i s (lastls ,
6.\_94;_.,,;,@umc,ml;,l..m,,;ﬁ@);u@ugc@aéﬁfyyw@,\yﬁ@\;““;M\.m,w
30 Sy 10 55m eLs ol Sl Ll 51 (sla3b GBI il 5 o 0 3131 a5 4 151 Dy bl Ol > Sole g 0
/ AL Olaeasde

S e ) 55 b ge b5l telan 150 L ol sl O1s o055 els ol Ob ksl S5
s ol 53 0ay s 31O O ‘yj_g)g;_w,i&mtf.\i;wsﬁwbh:@,;‘ur»,w,\g&ia;ﬁ
gl a0 08 o 3l s 5" b 0L 2515 5 618 e eSS 1 (6,8 0 L b Sl 0l SN
S gb asls bl Hladl gludaies 9 Olo b e

i a1 (sl 020 ASTT L) Ot 3l Dl g n 2 il a3 g Dlalllas sl 2 g3y ol dalsl
obast Bl 0l g3 53 3 g0 Do g o ol el 4y s (Ghoy 2 3 988 0 0313 7 5 ey 205 P ¢ e
ut_,o\ﬁg,l,_;\L;.x.gm;,uoh;,lffu@gwjﬁj\agm\pcguyya\.\gws;tﬂjﬁgb,u

s dal e (S s 4 dlie olg tu (algys b el wistls p edd pluks Sle gubge s

&:92 .":.“v_r
Lg‘j-’ ] ol €L>U‘K5‘~L‘d":ﬁ SR LY cu.w)B g‘}':.o)\ C)LF}.&}A C‘fﬁm‘) &L.«L.Z @)J)&l’w&hu‘:&)}i
55 L s gl seign (e b5 s (5loe g (SBOLL 1 Do 50 ] il & 05 0 e

LR gV C_')LGH}A LS’-L'NL"& Ls ‘J"j;f@ sl WV.LC— Soladlas ZJAJ BE oS Slallas U'-’-‘ .(Rabiei et al., 2021)

LS o g 5 e Do pb e 5 5gh 505, ST e | Calies (slata g5y el i) ¢ ole gla e

. Text Mining
2. Natural Language Processing



A/ ry daen [ (S35 e 5 8 gn isn Sl oslinal b Ladl jladl o gb g0 batas 5 plalis

s ogn s (NLP) o 0L3 5515 0 g8 e (saeSUSS 5l oslizul (Jl- o 1L .(Bagherini et al., 2024)
T e s sm ol oV 51 (S Eulods a5 0T 4 ST 5 5,106 Jltir dile 031 0 g0 ol (612 (AD
sl 8 gmn 5en Sl b losl 5 s Olanainie 5 gdous

;ﬁugw\)u@ugdsujpmamd;a_ﬁ\)@qﬂsﬂ’umuuo\x;z,w&c)wu@
o el Ll 5 S L5 Oy 65 DS 55 0 S 5 el 2575 (e (sl Ailes
Jols Ll 03l ol Sl g gm o580 35 531l ity gl el 55 55 g Geas palide 5 Lil> S5
s ) A d

e(‘_;),c.ls)‘_;,u)uﬁ,ij‘&l@puu)dsufﬁuﬁ ]

(S L) glins 5 Ol s pdE Wile) il oalie @

OFY o sS 03) (a15T 5 e Ty 4 sle) (oolist 5 olazrl poali @

)l 0l by im0 65 Ol ety e (St s | (6ol 53 55 (st 3 same 5513 (Gulipdtn
il S Lsl S5 Sy a3 8 el (gduas

(Slem sy JYA @

(Slor Sl Yo e

(IS, Jeva e

(Sile Jje 97 @

(S A YA @

VFOY (e pn RUMa et AL, 2022) S, dle J56 1Y @

e dle Lal (a5l S5 Sles looysn el 1y Ldlo Hlail Wl 5 o 4o S (guliyazns o
ol 1y Bdls Hlasl 4SOl ol astls  Hladl Sloj Ly, A{pr (Rahgozar, 2020) s ,b b gtuamws
RS Olas 4y 58 Y e p sl el 51 i 415 58 VY 53,8 guats o) Olej LSl S iSO 5
g5 ml ol 0313 Sl b ol 5l e w1y 52 mjtta;ou;m&oum\,djawn&.,uu,gw,l
Kles SO gtuaabs [y Lasle Hladl 53 5 9 40 s Dlo b 50 agdsazas

55 SO o S e b Oladlas ol Ulasstls y ols o ge 5 Ll ladl Lo 4 b iagh &0
53 Bl el e sas (gl o les ST o ) Bl O g 5115 05 g O Calitbes pualian b oo Hladl (o 50 0
(S5 L ) 6055 5 s S Olgr UL Al eliae cata cpl 53 5 0ks 55155 s 0 m
5 BBy by ( (S5 53 S gl it L plin (g 0T pan G b 53 s Canny 5 (5 i s ity
Sadl (o5 5 GRIs plal y Dle 55 90 ol 2l Al 8 gl sl 0l o Sl sl Sl 5 L) 50 DS 5 e
35 by 53 B3l Ol 53 ey Jals g s 50 (V1Y OLISs 5 s sls) Sl es gy e i

4_144.3\_.:../: L;&A}}i ‘W .(\V/\A cob‘)&\_&@) .U\au\_‘:: J:l’;:} C‘}J.wl UTL‘]@;JA C)Lﬁ‘j w;)ljé s



\FoFof ol «Jslole cv.aéjcy Jl (B, ol gla g /AF

eeplie el 05590 (T ¢ o )IUS0) Gl ails 5 0T L blize Syl 5 Ll 05 53 maled 5 Jalus 2518
C}J}A}JO_i‘c‘j;ﬁ.wljd.w)x@c)wuaﬁ&‘.@‘obﬁud&b}}:fﬁ@j})}ﬁﬁl}ﬁ))dd})jouf
L1y bl 0> Slad ealgins 5 sty T 1 o vt eoalin  Su5on s 5 bl Jiowi 5 Bl Ol 55
VFre ) 58T) Wlos S ot Dle 55 50 ol ol Sl o

rl ol ol T oy (23l Ot ol (51 (a9 6L S0 (o8 snme g 5 i s (slagspsld o b
b0 5 Do g g 5 ol JLST3 5 ol stal 4y e O3 5511 5 6518 e (slaem SN 51 ealizal L U i
i 0T 534S Ad uuanws L3l sl ¢ £ 55 50 (g 5ledue jloslinnl b (chn s 55 dgad gl L5l 5 o0
{(Rahgozar, 2020) 5 5 et 4 8 L ;5 dow S5 Ol s

L Cmal 0303 a8l g0 3 g0 sLadie Sl oslizal b g )b (sla fie (shuail (sl o9 63,5055 693 A
(330 Sadin SO L o O Ktin s kS O b 15 (BOW) ST o 2w b)) (Slay sudonn
SLaa 33 0 oo 0 g SISy gline bl S BOT g5 k3557 S & Seisdihs S 55 (6 Satr (sla3 54
(Ahmadi et al., 2016) das o I3 o )b la e 5 1) Comen g das oo 2l | Slisloes

i 534S s e Ol bl Hlail gdanws 9 Olegdse oluwlid i )s i Sla fiagiy )y p
VS U S PO - P PO PR N -5 YO N I Y PRI T O P PR P
C,_w\u_é.l:&r.au_gzl‘_guql)-\')'\)uﬂs\fw)léu.gslQ}:AJ:bv_?).s4{;\9;’,..,:\”;;)&9\‘5.\;{@:):\)3}5
el S 3 8055 ol Lol il LSty 15 o 0 3,5 050 5 Bl ooy i1 gn (ile a5 OT o o
ol DY b ol (S5 (slaes3 s Uagbains () ey cpman 358 i (Sbaind 3 (5,8 g 4
el e ST 5 5 Sla) by95 EST 53 Cl K Lols 48T Gl b 53 pl Gl o g 5l e Su b
L Cealodds AW g opl ys das gyl A ol Iy Lo S9ys OV ulal ) lises uslils ¢ ol
Sle 3 gm gl il 5 Lol @ (38 ST )3 S gliae UMzl 035 a5 55 b 5ot 1315 S ealind O s

S gb atls y bl Hladl 55 54 ge

odIR 9T
Lol (g3l g s cLaosls aliil.i o e ¢ gwan o ga dhax 3l o 920 (Glao ) s ((slard )0le  Jdls ailians S3Sesls
,gs,g‘&b;gc.\_gp;g;\L,zuo,?diGﬂ,\.:,.gjf@m;\)JuTjgpuuL;uﬁ);su&mL;;;g
obLs (Bagherini et al., 2024) coul e 5 ol SeMb! laoll 3 oo 53 (slaosls o 4l e (3l e
QYLbjugthE):}gdﬂjdbj\L;)%rqo)M@h@)yybasbd\j\é\owﬁq45@\;3
(Zong etal., 2021) Csl L0 (558 pn sla S5y bl g5 LOT o &7 Ll &) ode

Sl s RS b ol lasl gl goen 5 slins i3l 45 ol (g3dmte (glaabens (gl ls Lsl> Ol g3

!, Bag of Words



A0/ ry daen [ (S35 0 5 8 gn isn (loslinal b Lasl jladl o gb g0 gbaas 5 plalis

ol el Il sl 5 g g s (oMl O St g3 Ole LaOT CIlool 5,105 5 ditad © guste Lol 4yl o)
355 gn dgekmn LBl Ol g3 B 00t g 6 gema Sl i Ve 1 S 4 Bikes B

ﬁé)lb\_mjggu f‘.s-ﬂd.q—)_,:—)tu\.clisf-jjg’_m%)w\ Il LS"ﬁJJ‘ (B9 ui\ CRE SBuT)l

030l ) paS Culwsy 3 3 g go a3l O3 31kl &dvas 1 andllan ol 55 (Cobls al g SRk IS b

ahgn alid o3l Olidos 55 jone ade O it S ol Coy FIAY IG5 503 FAO ol abens pl ool 0

o0 Sl S VY
Glaas sazme 5 an |y O gm0 HLS T3 50 ) gots & ol e Lo 3 LaTLI8 (gla gy a5 8 55 50 (5L ube
31 Al o s DLl ¢ Gt Slsts Bl L iy ol ST 0 (sikz0 8 (TOPIC) 1 30 300 £ 4 lsline
osliiwl ol b ad i 3 o glis 51 aST i sl gy OO (8 sl 3e (S 5lwd e 53 35l oo 2lA 1 O
S8 le) i o LI Ol 5 5 oo ] il (s (5L pazee 5 00l 38 30 215 ol | g (ST 0
(Velonis, 2022) » 3 oo aeslone 55 6 pd 50 2 L (2

5 Ulals op 4 o lnn 551 gm0 G 53 5 gz g SO sLe & LIl (53 ol § s e gl el sla )
L Slas 51 i 0 K be s ol ol s 4 0T (0 )3 3.9 g0 (Sl sle o gamen 3l dits &S (line
Lo )le Sl (slae samme &y oty slil 53,8 o 513 i3 50 OT (gl jom ¢ 0 55 Sl (6,8 515 S o
:Blei et al., 2003) L5 w0 Blod o5 sl o b ¢ gy onl 53 Lgd oo 4 S L 5

I8l 6,5 e e Sy 45 Dlkies 55 @

(OB 315 e 4 3) ool Sl g i 2 53 SIS 55 @

Wl D315 ESOL 3 1SS SIS S (glalar i 55 S ap puige 2 @

15,8 e Slas i 0T 53 0l Sle g g 1 oS 5 3l A LIS @

Gt 4 e (5,8 e oy sl ) s S a b 5 5 0 S0 )3 Dl 5 4 Iyl 88 5
dphen 38 a5 55 dien &K 1 sloiylad Ol 5oy ¢3S e la s, 03 pagie onl s gn (OB 15 Ao p pgie
3 sn S L Sl (55 @855 45 AIS oo e 1) (8 52 500 p g cpoler 5 p s b5 5 (Wallach, 2006)
WIS 1 Jal il 5 g0 155590 § 390 03 5 i YL Jlazl b (slas e e g1 o O 515 eSSL K s
2 S5y DS bl Y sans Sl 5 0 (IS L il g 115 (S0 et e 0 23S 0L g0
5,8 o D50 08 5 LS UL g g e

550 S3lwdde (sl m (LDA) asigs oIS 25 jaased 02 )5S 3R (il 2 015 523 a5
G3lwdds 53 rs) op 53 208 eded Sl Y ¥ L o O, Sn 5 Blei Lo 5 45 LDA .l s o5l

!, https://ganjoor.net/hafez/ghazal
2, Latent Dirichlet Allocation



VEOFOF Gl sl 85l cens g Jlo o 36 e ool sla iy /99

Mﬁd@‘a&a:\.@@&w‘iad\ wb\jﬁ)‘}glw‘(Blel et al., 2003)5‘}.&64;2}»\-.069}.9}»
Wl S SIS S (55 5 sbse A s Sl g A Sl (S5 (U S L)
Sle g g0 (8L 6l el (V B vy () MRR) 3o 2 4 i 8 s JLaz (LDA (5 5

Ll ok ab 8 o g 'DeePSeEk-V3 o sme g 51l I ediiz] el

OV 9 gy 9 OIS (5 lwodkel YoY
Jﬁud_i\.,\_.z@wuu‘}«sl‘}iu_siiqu,;)C\;w\,ﬁfgiuwjtﬁuo\ﬁg,ung@'(\fﬁ
Dy ol O 95 Joli

(3 pas pain dulill Ol gea) 56 ojlels @

(S 2 Gl I me o goos) Ol ESGESS e @

()}& 4&7—\,& \ d).&:— @ aosls ltle sdalin LS‘J’)

Bl Olged 3l odiodleT slaedls Jgua . Jooa

o319 Sluws ¥ J¥ | R
\# b Ut 331 S5 sl 5505 OLT e oS # Lk 5 Ll sl LI LI L Y \ |
\\% LAJ:)::l:élojﬁ-e;ngUj#ﬁuﬁo}Q\}wﬁgélébéﬁ@ \ Y
V0 BSQ[S@BS;AJQ)LQW#BSU‘?J)BSJKC}LA Y A
\F beS b 5 Ok s Gl # Il 65 5 08 K dmn g 5 o) Y q
W S B e @3 S os Gt il g 4l ds e a8 e bOT | FAB £14)
10 @5 s e Ll ety g JLH T ols 2l s Shusafpe | FOO F14Y

Sz gl Ll edsls (e 03 (oYL sl Jlsl b 4T SLISTU ol 03V (Bl ¢€Q:Jj|)>
gs S 0 pd e 3l ol wlien T 51 g8 im0 Slusl 534S (g b eaS G Loy oy dle LIS
= YL (me 2) 55 csloms LS (Slian ) L ile (6587 e 3 gmly SlaeSlscus] 51 (5 &85 S 4 5 L
C}..'L.>O:.,e)'\..L_il.:j.a)\}_aa\cyswy.uu)b}gdﬁ;@wﬁjs%‘J.SL»)(C)LAAJQJMOU&Q)

A ad S L 55 05l gl A jaay 5 (sl 5 (Lol glaely S0 o bl sl
5 Ol Calites (slap 5 (5Ol g 3ludle 5 31 5 glatn s oo o ($5ledle 5 4 o el ol 51 g

NP uifilb' 28319 L Ys (sl Js s grbn Lile SLalS™ (5 503 (gl oamsl Ol Lol 2y 5 b QT s.ui‘b-

!, https://www.deepseek.com
2, Stop Words




AV / ry daen [ (S35 0 5 o8 gn 5 sn Sl onlinal b Lasl jladl o 5b g0 (gbatas 5 plalis

S0 a0 O gt o 5 58 S5 im0l S o e ol 53 b il g ST Yol s g il (sl
oo O 1y ab sy 38 53 03l pl 1SS olabs sl e 5 sy a5 51 ool gl o5
B> Olgd il ol Sy T3 TV
,uf,_”rﬁury_au_;&/rﬁ\h}_iu};\_@fuuj_?»cmgg@wm bt Jj8 (Labl jai oy il
g,su,j\/r.a,w,wﬁjﬁuj\.\i;»dbl{\‘ﬂ s)u,:J;o@T;\w.a)l.u:,ﬁmp);@jlﬂ«(”s-@
D o Bl slad e ple dyome o 5511 L U358 95 onl e 5,8 on 03 1 S VP e LB 555 5l 5 pls S
Al ALY o (3 pylgmram 4 &3 5) 58 ¥9 052 FA0 ¢ sazme Sl cditn S VP 0

Sean 5 5L T jiner Olor il 6315V Jold Jadl- Ol 3 Sy 0 Fob S ooy o 53 o S 1S7a 8515 slas i)
51,\;&\@,%/U:J\_:aw@,z,,;vﬁ_.:u,s»ébwv« ol 38 53 o ol s LT o el e/
s i b LSS WSy 6 5 s S il o3l VY Jols 5 Bl Olgs o o Sl sl 0T (HI 55
jou;;lo,swzg-\f»ébwwz)wd}a,acﬁJ_\.u,ﬂlotaoT\)oTjw!r:g-&g—dlba\S/
Ql_?j\jJiJ_xSc.L.»j:A)}_bat_g.JJb)\J_;(l)J_i\QT)'\jV_JZTQT)'\.LPM\};&MQL@;-/}J:\Q\A;OT@:
COLS 3 st a3l Bslo 0l s J 58 o 30l 58 ol (VF,8) 031510 1 2aS” edablo Ol gy S a5 4, 5'a
15 6315 0F 48T ol (5 pdmn S Gt 1y 55 S/ (s ke Sl g 4 mls 4T G allaa L FOY 6 Lt U2
sprld o (S /el e Lg e sz llae LYYA 58 Oles 55 Lot o) 51 Badl> Ol s md o 5l
el o315 VYV bl 015 (lad 58 08315 31 S0la ol 0315 YOF Ly 55 0 A5 g

of o 4 1SS 5 850 Yo cgd cpl 3 das e OLES 1y Ldl Ol s 55 o 58w LS Jlgl 32 Y Jur

sl o daT 0T L1 ST Slads slias

Bl G198 515G g 8519 Comn ¥ S

IS sl 310 -3 IS dluw oilg &)
VA Olg> 1 YA Js |
Yo Bty VY ¥ Ghe Y
¥ oy W Yod - ¥
e S \F YYA Ol ¥
e ol 10 Yof s )
1Yo S \# 144 e 4
3L oS % V4. 5 v
g Ryes A A4 b A
¥ of 4 ¥4 o q
1AL I Y \F# & V.

. Document-Term-Matrix
2. Term Frequency



\FoFof ol «Jslole cv.aéjcy Jl (B, ool la g /A

)lj_iS w‘d))l{ﬂbb-ﬁ))éﬁb Sj‘jﬁ)‘&ﬁ((d))) ;j‘jcw‘gjp}p&ﬁd).lq- d_‘))‘&f}}bom

el Bbl Ol g5 53 ailiile— S e O sanie 4de W So cGEe) 5 () laolg s



89/ ay daen [ (S35 0 5 (o8 gn isn (loslinal b Ladl Hladl o gb g0 guatas 5 plalis

B> 01990 10 39290 Olegogn gl Suiwl £

L oS w6550 slro g (DLl ol 51 ol e Slow T35 0 0518 A VA o3l = iz sl SllS sluss
&Lﬂu,jz;w;;w)d\.;p;ﬁj:;ﬁ,\fﬁém;\,w,@,pt:g..u\p‘y‘,u\a),tfgggl,-ld;ﬁﬁ
iy Laols 03 S s gme 3 8 o Oy oo Cidiinn Ll 53 a3l ST 280 3y b3l Sl (gdyatns 5 Slo s 5o
W3l ralS adST VPV @ O Sl Sles cigls LSS F I e Slsl b &S Ll T

Olegogo Saxd cyund 1-E
cLDAJ_i;‘._P@,),,w)g A o3ls s 5 T iy 45 el 315 — i s 5l (LDA (3555 el ol
(Hall et al., 2008) 5,15 5 s g Ole 5 50 3ldnd pnd (Gl o iliden la oo,y .ol (K) 5de Dlo 55 40 sldas
Cm o bl (i dal s onls id g o090 Slao) s solad a5 Sl opl b Olo sub g0 sldad Sl oy 5o
; Rabiei et al., Hall et al., 2008) 48" s 50T 1) Sle gb g0 Judows 5 yuanis 457 Coasl ol 5 gdma (5lne ) gom 3l
S8 e 1y gbate ool (gl il (8 8 sl K et (61 malin (65 Lre Ll g5 01531 .(2021
O s il 6l m 45" ol LT sladis 53 (6 -8 0310l jlome ¢ iS5 oslizal (Perplexity)
Wl S2aS e ol e a8 35 00 58 4 @ ged G Jlaiml dis i b Sl w5 65 05 prcnlis
ol s plas (Sos  5YU e ¢ blie 53 ol OT YU 6 pdy o Sl 5 Jte 2 5 Slhae 530l
!~ .(De Battisti et al., 2015) (lambl e ol Sle s 0 4 o (5,850 Olej s b le &
L Jie . 55 o 03Lizwl Jite 05037 (610 0T Ao ys Yo g Jke 55007 (50 baosls Ao ys Av K olin ldie o]
i acloes O pa 3T glosls g, Sl o gl KaiS w jlde 5 Adesls Ji5seT (F B Y SDK Cilbes oslie
313 a3l slizal b Al b ol el 4358 5 Sl (5313 5 551 o0 5 50 (S 3Ledibe (51l 41T
S 48 ol ey s o Gl W0 B Y Slo g e sltad (51 15 (228 e lia ) JSa s el (5550
Liwe 2 Oy g pl 53] ) el o ol p LiL Oliius >|MSJ|.U\4{QL9F}AJ\M4§G:JB‘_;\JEJ<$§JM
31 el s 58S 53 BB e o 31 (53 5ukome slukad (3L o 41T el €3 sl g5 fite § 5 50 G

3 5h oo 03litul Ole gb 9o digs Slal o (5 5 Hlae



Perplexity

850 860 870 880 890 900

840

VECF F gLy sl 5lad cons g Jlo o 3o e ool slahag /) e

s
./ \e/\

k=8 G TRgH B

o—0———g

°_°‘\a
< ~

o0 o
o

o

T T T T

5 10 15 20
Number of Topics (k)

i (K) Olegoge Sl (S (Perplexity) JKuis™ w lade ) s

25 30

b OT Sl oy 5 Sl (28 O ot § 50 30 A B (SEES o ik (ol aintin S5 5l 53 o b0l

Al Ol Ole gb 9o Sldad (gl g A sde ) 0pl il 63 95 v{)‘.’}&.;

B> 1990 jl ouliz! Suiw!l Olegogo (5105 P06 Yot

C}_.p}ﬁj_bJJ.:)KJ..{C)L«.lf)\o)Ln.'.'...u\L&A}ﬁd|)3u|‘3}&$¢Cbu‘gcy}ﬂulfthj%jwqwd‘

L;\_A&T,—wg-jb‘}_'b.sl,_w‘dgu.C_,...u\oMng&ﬁdlﬁﬁﬁcDeepseek-V:gf}wgﬁ}thJ

Dle 550 ¥ Iy ol s pLal oy 055 ol (61 B 5 35100 Sl Cenl La 0T

s oo e 1) &K a5 8 SldST g el el

Bl Olg8 18 oz Pl Dlegoge I v

3208 3 solls Ego9r Ty | Egog
o G o3 (ST (S (018 i I 0355 oty 3 e (5T e Ol W 0 9 dgw | ) psose
PR P I PR RV PRI | PP T P Y PRSPPRS U PIC PROCIS Gl gz | Ygsss
M3 ¢ caad Jie ol o Wl oy e3ss Gl ol Kb es o 0L Jeg g @l | Yesssm
5 A (o (D gp o md mn cpls sl sl (WS S0 (et S5 | b P g oy | P
b ki (OlE (K Gl S G el 8 e o3l Bl cpl oo d § o | O f e
145 03l 6y S a1 51l €31 s 631 ¢ Ol clome € (ST (s (30 Bae iy | P
S S BT G b el i b Sl s ol el Tobely | obegcdb | Veses
ME s eadle ¢ lar o ¢ (S a15T e cadd oy Olim ¢ Jal D13 st g Dlem | (FOT g Sy | Agsism




VeV /oy doen [ (6518 e 5 (o8 gn ign Sl onlial b Ll jladl o gb g0 (gluatas 5 plalil

J_:j.w\_g;};d‘.x\oﬂ)\ﬁtfé}s&j‘&)aboj‘jfjwﬁdav&w ¥ Jgder 53 &S sboles

A Ao (o et 4 o3 0303 s i Sl 55 30 4 Jlail 55 b ol ples o7l
30l g slells o S a3 by dal st L e odiz ] Setal £ 55 50 Lidin g Calibes ozt 55 L 55 Glad)
Doy ol WLE b s |y padse i p oSl (las 5 gline (5555 5 oSty Obe L3I Ol 55 oo cp o sm o
W1 STh e 5 e b o e med BB 5 (53 el 5 13l ey 2 OT (lao3lsullS 4570 ¢ 050

Bl prsede Dlegb5e ple I

B> Olg:0 Hkil faogn Tt
4S (b5 OlsS oo 95 880 53 Il p Ol 0 93 4 Sl (25858 Sladde ol p b 8 £ b se
gz Olgein |y Lol Do s go K05 31 i s 50 0T (51 OT Jla| B35 32 A L BLl oy e
Fise 50 53 LS 2b » - ol 55 (Error! Reference source not found.) -3 5 s 2 0T Lol
&G S pdsn SO LT Ll Jlan! 5 48 (slatl oS ol IS0 nla s B, A dal s (o 5
f om0 3l i b g s S0 il S 9 Sl 53 s 5850 OT L das o |y Sl ity Mot
ol 15 B3l Ol el 3l B Jgudor 555 atadls a5 o e g go 31 St b Jladl (5 o b 358 o 5

e e u,:g”Lu uijjjajldiija

oz Pl Dlegogo 58 Bdl> Hldl &3 395 £ Jgu>

J# sl . .
¥ dlwTas | Y0 dilwTus | «F dbwlos | 210 dbwTas | BLisl oy wiw E3o90 2 Saka
y \e v Voo v IS 5 s \ b
v 12 Yy ) oF b 5 ke Y g iz
) A Y5 VoY 4 oy 5 Gl p Yo
¥ \0 *o VoA oF s ol ¥ esosm
\ q *q VY- Vo s 5 e O gsism
¥ \e YF af £ She Sl P g
v \F ¥4 ay oY Qb ye 5o b e
v A ry aq sV ESHENES A ¢ 350

dt_wT.»\;-Ql}_:.ajldt:_ftfCyéyéﬁiqrfws(ﬁ).uwﬁﬁc@\ouClﬁ;x‘&yywaﬂqaw

rfﬁ«w} ﬁ?/\‘;‘ Sldas o0 ,\b Sl us BE) el ol oalaiwl JSYL: 6LA"JL:.U-‘T d )‘ c‘}:JJ Bl NG| Ja.JJA \/A

. Threshold




VEOF OF gl sl Solad cons g Jlo e b e sl slatagsy /)oY

bl il Sl g s b skb s 5 ) 3l (0, O e b wlTiom 033531 b okt Ui 55 ¢ 5530 <S5
(55 L AT LS 5 db dals Bl O 55 b Ar lelid o gm 00,Y0 BT ) oo 5,550 YYD
3 gl L e ok g Lulid Sle b e 0 V1 R (Jlo]

Lo o Sl ((fen 5 20 Ol L0 § 5550 4 ozl 55 (b a5 ool (I35 g Bl VO 5,5l 32
! Ou\.aT aslsl BE) 4;}»4 Ls‘j" ‘JJ.G Ui‘ RGO PR

LT 5505 e 5 b pse STH AT 55 o0y i b

AT i35 53§ o g ki o Sty B LS BU 3L 5 S8 ks e 50

LT i 4 S 5 i85 ,e G b aoie SH g b ity b Ol AN 55

AT 58 4 ol Sl s e | SH S8 ke g e Sl e er S8 %

LT s o 2l A8 2 70T (S o g gamee 555 5 TSk 6,8 565

LT pgast 0L 0L 3,8 (58w H53T s 4 W i § 50

QT igm by dn) s S B bl 35, o0 i 4 olEl

(S 5 4o -0
5 plolid g by e Sldlllae o iliestls (8 55 50 el 3,50 55 b 0ol e (o) 2 4 s3dbate Sl bas,
Wl 00 3Ll el (635 58 o 5 5 (o nb Slusl O L Sl 51 B (Labl el o b n (ks
Aolass 8 Pl 5l e an (S b slasllgs b ,els S5 sboyss el 5 se glagdnains i ol ol
CIE s (el il s Slosl Ly OUT Lol Isa Olamainze b ar ST 5 o0 g 30 Slagtoains plo 5
Sl s Bl 85 5 (6, slatl b o g — ylasl jTelpl 5 slptiz Coale 5 Kings oabns dida
LSS eSSl 5 08 o o 23138 SIS Jhe gt ol il 23108 BL AE 5 Eomy (sl o) e — O 315
sl az sy B3l O g5 Hladl (gliazes 5 Dlesdpe ololid 4 (6 slS e g b 0L 5515

Sssme La0T 555 p3Y LA 51 1 i 5 b sl ladl 51 crnlian 8303 o80L Tl (Couta ol 4 (oliws (51
L il s it gLl 0T 3,5,LS 0 08315 5 ) sl bl 015 el (6 2l o S 505 ¢ g 128 5
(s a8 o s Jites (kw2 0T 3 45) 515 dites oy Slo (635 (250 30 S5l le ST (6,5, 4,
Coin glalid 4 o s g0 (65luwdds (Colgys did pand Ol gub g0 A sl ¢ St b Sl oslizul b
R Sl (s ap A il 5 g b e m )l 5 OB Sl & A i bl Ol 53 ol 0 e
S dgmme 5 o w gL s 5 sl p adloy 5 80 islw o T WGIE S o als (f 3o s i
Sl slgiia 1 0 ST 5 6l 5106 ,e 5 S by wGie

ST o e e OLS 315 sl axbls Gl gen SaSS L s b ol (Seas 0l glulid ke 5 50 4 S|



VeV oy doen [ (6518 e 5 (8 gen ign Sl eslinal b Ll Hladl o gb ge gluatas 5 plalil

3 hee) Lle Sle b gm 3 05 g4 ol pldns e 0L 1y OT sukias K5 polie (o (5l3line (Socat ¢f 5850 o
ol ool b (Bl Gl (S g (e fL B i sl ¢ Bl cpl (o O mmar S S15 L (e
‘VL"_;z),sm@o‘o.u{chuwu‘,wwuw‘QJ};‘Q,@}»,uu@\f;bpud:ﬁu)cu»@@fg,«gjlg
ol ol JB = 55 4 (s (M 55 55 S

c,\_?,;pf:,,h&;1\4,_4?};1;_.,@uu-w\ﬁ;,agmg@;j:;n_n»ouyfMu\g,‘:&:,sdiﬂ
b Ol ol g g e O e Sl 1y Gl Jle o 2 47 (0 5 g ol L o Dolo g g oS 4 sline
VO) Lad 52 sl o s e plilinl o5 51 0 shate a6l 55 (2 R0l ) T o o L 015 o0 2
pd}.’o?‘/QH.&SJ.A«j\.\f)jj_w»)«;;\ﬂjé.u)»Qb:@y;@\;&wuw,ﬁ»ty;ﬁyq(d}é
Az 8515 oa slaes,

R A 3 g sl 0SS Ll s Bl Ol g 4 518 e e 63 8005 b s,
|y el 51 ol ) st laaiar ¢ gl 5 o 6315 L b Conl 0l o7 b Silusl 3590 > a1
SLa iy 5l S e Hlws oyl 5 )5 s 4 ol Sl ) Gees ¢S ys 5 o (s 5 o ST )
(ol g Bk 5 i 458 8 51 (5l 48T G o 3 edei )l 5SS g el ol 3 ls 5L ome B
AL 35 0l Ot e o 4 Ol 5 0Kt s 6l 2SI Ll e

((.rj&_wj.;o_ﬂj-\_.,a_z.ﬁd)g;_w\j\).’d ’wu\_;ﬁl_bé‘ujabu‘)kr:_aﬁi)

&b
S e i (Ll el s ey SOL) Ll s 43 by 5 OB e (VF2Y) o ols es5 55T
5 o s oy ) ol IS asbOLL] Ll Ol 3 Lilde s ol M) doms o315 5 Uiy
https://ganj.irandoc.ac.ir/#/articles/1436abf684b66ff9bd6e9b39ch14936d
wsoke sl atu il 5 S 0yl 201y 455 O Y) pasdlde (o sS 0 5
L~ QQJP}J@}"QLG}J‘}‘UQBJ}WJX.(\\C'Y) Cy c&ﬂﬁj cr.w\é céﬂﬁ ‘J—;—GLMN‘ chgib'- L?Jl«d
Sla ia g Ml il 2 ans e SV ds gazes Ol 1 55 Sl e 5 Ly pde Sla R Shles
https://civilica.com/doc/1773784 .01 51 55 (Gluil p sl 5 Ly ke
TPV U S ¢ s et Lablo Ol 55 ealid 5 AL (WA (e dasma ¢ oo 1SS
https://doi.org/10.22099/jba.2012.344
S5l L5l (\YOY) 5 gaes ¢ o 32

References

Ahmadi, P., Tabandeh, M., & Gholampour, I. (2016). Persian text classification based on topic
models. In 24th Iranian Conference on Electrical Engineering (ICEE), Shiraz, Iran.
https://doi.org/10.1109/IranianCEE.2016.7585495

Ashouri, D. (2021). Mysticism and libertinism in Hafez's poetry. Markaz Publishing. [In Persian].


https://ganj.irandoc.ac.ir/#/articles/1436abf684b66ff9bd6e9b39cb14936d
https://civilica.com/doc/1773784
https://doi.org/10.22099/jba.2012.344
https://doi.org/10.1109/IranianCEE.2016.7585495

VEOF OF gl sl Solad cons g Jlo e b e o) slahag /) F

Bagherini, M., Hoseini, A. R., Rabiei, M., Baghepour, M., & Ulgen, S. (2024). Text mining and data
mining applications in industrial engineering: review and extension. In 14th Annual International
Conference on Industrial Engineering and Operations Managemen.
https://doi.org/10.46254/AN14.20240547

Bakhshaeizadeh, M. (2009). Tolerance in Hafez's Divan [Master's thesis, University of Birjand]. Ganj.
https://ganj.irandoc.ac.ir/#/articles/1436abf684b66ffObd6e9b39ch14936d [In Persian].

Blei, D. M, Ng, A. Y, & Jordan, M. I. (2003). Latent dirichlet allocation. Journal of machine Learning
research, 3(Jan), 993-1022. http://www.jmlr.org/papers/volume3/blei03a/blei03a.pdf

De Battisti, F., Ferrara, A., & Salini, S. (2015). A decade of research in statistics: A topic model
approach. Scientometrics, 103, 413-433. https://doi.org/10.1007/s11192-015-1554-1

Hall, D., Jurafsky, D., & Manning, Ch. D. (2008). Studying the history of ideas using topic models. In
Proceedings of the 2008 conference on empirical methods in natural language processing.
https://aclanthology.org/D08-1038.pdf

Houman, M. (1974). Hafez. Tahoory Publications. [In Persian].

Nikdar Asl, M. H. (2009). Tolerance and forbearance in Hafez's Divan. Sh'er-Pazhuhi (Boostan-e
Adab), 2(1), 179-206. https://doi.org/10.22099/jba.2012.344 [In Persian].

Rabiei, M, Hosseini-Motlagh, S-M, Haeri, A, & Minaei Bidgoli, B. (2021). Evolution of IT,
management and industrial engineering research: A topic model approach. Scientia Iranica, 28(3),
1830-1852. https://doi.org/10.24200/sci.2020.53582.3312

Rahgozar, A. (2020). Automatic Poetry Classification and Chronological Semantic Analysis [Doctoral
dissertation, University of Ottawa].
https://ruor.uottawa.ca/bitstream/10393/40516/3/Rahgozar_Arya_2020_thesis.pdf

Ruma, J. F., Akter, Sh., Laboni, J. J., & Rahman, R. M. (2022). A deep learning classification model
for Persian Hafez poetry based on the poet’s era. Decision Analytics Journal, 4, 100-111.
https://doi.org/10.1016/j.dajour.2022.100111

Salehi Khalafi, E., Zahiri, G., & Zahiri, H. (2023). Analysis of educational themes in Hafez's
ghazals. Proceedings of the 13th International Conference on Management and Humanities
Research. https://civilica.com/doc/1773784 [In Persian]

Velonis, A. (2022). Topic Modeling, Named-Entity Recognition, and Network Analysis of Literary
Corpora [Doctoral dissertation]. https://scholarship.tricolib.brynmawr.edu/handle/10066/24507
Wallach, H. M. (2006). Topic modeling: beyond bag-of-words. Paper presented at the Proceedings of

the 23rd international conference on Machine learning. https://doi.org/10.1145/1143844.1143967

Zarrinkoob, A. (2023). From the alley of rogues: On the life and thought of Hafez. EImi Publications.
[In Persian].

Zong, Ch., Xia, R., & Zhang, J. (2021). Text data mining (\Vol. 711). Springer.

(Col 1925 08 o1k (So slad Lol 9 J 3 85ked) B85 O w0 oyt s b Egign 4 J 38 3 Sldn ) gy

Jledo Eyoge J# osled
AR\, A § o go |
v Vg sbse Y
/v Y gsbse v
AYNS Y g bz ¥
/v A § o go )
yANA Vs 4
AR 0 gl v
JAM Fesesm A
WA A § o go q
ATN Fesbse ).



https://doi.org/10.46254/AN14.20240547
https://ganj.irandoc.ac.ir/#/articles/1436abf684b66ff9bd6e9b39cb14936d
http://www.jmlr.org/papers/volume3/blei03a/blei03a.pdf
https://doi.org/10.1007/s11192-015-1554-1
https://aclanthology.org/D08-1038.pdf
https://doi.org/10.22099/jba.2012.344
https://doi.org/10.24200/sci.2020.53582.3312
https://ruor.uottawa.ca/bitstream/10393/40516/3/Rahgozar_Arya_2020_thesis.pdf
https://doi.org/10.1016/j.dajour.2022.100111
https://civilica.com/doc/1773784
https://scholarship.tricolib.brynmawr.edu/handle/10066/24507
https://doi.org/10.1145/1143844.1143967

Ve / gy doen [ (6515 e 5 (8 gn ign (leslinal b Ll Hladl o gb g0 glbatas 5 plalil

¥AA Vs "
/iy P psosm \Y
VAYa: 0 g yiye Y
ey Vg b VP
AR Vs 0
/Y¥s Vb \$
Y80 Vg b %
AN ¥ sl A
+/AVA Ty 14
Yy 0 g ybsm \D
yAtZs ¥ esosm T
AT ¥ sl YY
AR 5 g bz A
AAY 0 g ybsm Yf
ALY 0 g ybsm Yo
YAl 0 g yiye \i2
AT 0 g yiye \%
AN Vb YA
/YR Vb 4
VA Y gsos v
Yy \R& XS "
A ¥ esbse vy
Jrys A g3 v
A Ygsos ve
YAATZ T i)
/vy Ygsbse 12
Y8 Y G";}‘ v
frvy ¥ sl A
/va V g 4
JALS! ¥ psss -
YAl 0 g ybsm £
ALY Vs £Y
YARYS Vg i
YALE 0 ¢y Ff
Iy ¥ sl i)
YAlai 0 gl i
AT 0 ¢y v
AT Y g bz FA
[¥AD Ry 4
yitis ¥ sl o
/s Vs o\
AN Y g bz oy
Al F e i o




VP OF gl sl Solad cons g Jlo e b e sl slahags /)8

VAN Vg b of
AR ¥ iy 00
AT ¥ esosm o
ALY Ty ov
VALY \U,,;y, OA
AR ¥ esisn 04
e P psosm e
ey P psosm #
Yalas 5 esbse al
ANG4 Vg b ¥
YAYa% Vb of
yAYas A § 550 70
yAYE) Vgl 22
/Y Vg b 4%
vy Vb 2
ALY ¥ erosm 4}
JYvo ¥ erosm v
YAtZs A § s go VA
ASLY 5 g bz vy
Yina) P prosm v
VAR A g3 i
AR Vg Vo
YANA ¥ sl v
AVSS s w
YA Y esbse VA
yAYat 0 ¢ iy va
yALa) A § s go A
AT 0 g ybsm N
YAYX ¥ grosm AY
AT V g AY
A 0 ¢ iy A¥
JALY Vb Ad
AVSS A § 3 go A$
ALY Vs AV
YA Y g bz M
yATa ¥ by AS
WAL 0§ 5bs0 v
YALE ¥ i q)
/YYA ¥ g iy qy
Jyvy Vg qy
yAY2Y Vsl i
/xYo Vg sose 40
/Yee Y essse a8




VeV gy doen [ (6518 e 5 (o8 gn ign Sl onlial b Lol jladl o 5b g0 (glbatas 5 plalis

AL ¥ esosm ay
VALY ¥ esosm aA
/f14 ¥ iy aq
YAIS) A § sy Voo
AN Vs Ve
AT ¥ esosm VoY
ALY Vo Vv
VAL 5 esbse \of
AT O g oz Ve
YALY ¥ esosm Vo
AN Ry Vv
YARts Y gsbse VoA
ALD Y gsbse V4
/W ¥ esosm 3
AT Vb M
AT ¥ sl Y
VAT ¥ sl Ny
Y Aats P prosm Ny
YAY<2 Vo AN
/v Vgl \\i2
ALY ¥ gy Ny
YALYS Vb A
AN ¥ b 14
VALY Y gsbse VY-
AR Y g bz "
WAL A § 550 \YY
yAYZ4 A § 550 vy
ALY ¥ g \YY
AT Y gsbse )
AN A § 550 \Y§
vy ¥ grosm 114
YAYas ¥ i YA
AT Vs Y4
/YA 0 ¢y Y
YAV Vg sise gl
AN A g 350 Y
AR Aesss Wy
YALYS ¥ g i i
YATas Y esbse )
/Yo Vg sise Yo
yAL2) Vs Aa
AM A § o go YA
JAIL) Vg e




VEOF DF gl sl slad cons g Il o 3o e sl sla s /) A

VAL A § sy \Fe
VA ¥ sl V¥
AT Y esbse \FY
/vy A g 350 \FY
VAN A § sy VPP
ALY 0 g yiye )
YA O gsosm \F§
YARY ¥ esosm VPV
VAN ¥ sl \FA
/YAY 0 g yiye \F4
yvs 0 g ybsm I
VAR A § 550 o)
v ¥ sl oy
VARY ¥ gsise v
/W Fesbs \oF
/AAY Fesbs Vo0
YAND ¥ el Vo8
v Y gsbse YoV
AL V gl VOA
YA 0 g ybsm 04
~/\M AG.,Z}A V6
ALV ¥ sl V93
JALS Y g bz \PY
AN Y esbse \fas
¥AYes 0 g ybsm \fai
ALV ¥ sl 150
ALY ¥ sl \¥d4
AN s Yo%
JALY P prosm VPA
VAR ¥ gy V#4
/ray 0 ¢ iy \Z
YA 0 g ybse WA
AL 0 g ybse VY
YATZ) Y g bz Wy
J\M Vs \WE
Jyye 0 g ybse Vo
AL Vs N2
e Y g bz Wy
VARG ¥ i WA
Yints ¥ i W4
[A\M ¥ sl A
YAV ¥ esise AN
YAMS A ¢330 VAY




ViR oy doen [ (6518 e 5 (o8 gn ion Sl onlinal b Ll Hladl o gb g0 (gluatas 5 plalis

AT Ty AY
/ra¥ Y esbse \AF
Ve ¥ gsosm AD
YAV A § sy \AS
Jrey Y esbse AY
YAL\: P prosm \AA
/raf ¥ sl A4
VA Vgl Ve
vy A ¢330 14
VALY ¥ esosm 14y
WAY s Ry 14y
AYZN 5 g bz V4
ALY ¥ gsise 40
/Yy A g3 Va9
A% Y by yav
AT Vgl 4A
YA Y gsbse 144
VAR A g3 Yoo
AR Vb A0
yALd A § s go Y.y
ZA A gz Yor
YAt Vg sbse Yo¥
ALL A g3 Yoo
ALY Y gsbse Y5
yAYa ¥ gy \0Y%
VAN A § 550 YA
AR Vb Y.q
Jxve A § s go A3
YAY4: ¥ sl ™
¥asls Y esbse YyY
ALY ¥ grosm Yy
AR Y g bz VY
+/AVA 0 ¢y Y\
YAVAL Vs Y\#
AYS Vg sise YAV
YA O g YA
/yvy 0 ¢y Y14
/yw Vg sbse Y.
yiaN Vg sbse \Ad
AR Vb YYY
A Vs Yy
/Y¥s Vs YYF
/YYA 0 g sz YYO




VECF OF gLy gl slad cons g Jlo o 3o e ool slahag s /)

YANA Y gsbse YY$
v A § sy \A8%
AR Ty YYA
/v P prosm Y4
v Vgl Y
VAR 5 esbse A
YANG P psosm Y
/vy Vb \iad
JAY 5 esbse \ad
VANA ¥ sl Yo
Y50 Y esbse A2
WAIN Vo \in%
AR ¥ gsise YA
AR 0 g yiye ¥4
VARM Ry Y.
Yinid Vb ¥
YAYZ Vb YFY
¥AM A § s go \iad
/YAY 5 g bz \ai
YAYZ A § 550 A
AT A § 550 12
Jyve A § s go \ia%
WA T YFA
Jyve Fesbs Yfq
YA Vigsos Yo.
ALV ¥ sl \)
¥y ¥ sl Yoy
+/YVA ¥ b Yov
AV ¥ i Yof
<yor ¥ sl Yoo
YA 0 ¢ iy Yo7
«[yos Vb Yov
[Ys¥ P prosm YOA
yALd T Y04
JAVS) ¥ g i (D
AN Vb \id
VAN ¥ by \fal
«[yov Vg \fad
/¥y Vg YoF
YARE Vs Y90
/rov 0 g ybse \124
vy P esisn YoV
VAL A ¢330 YA




ARD /@:{)M/ SJKQL“}Q;‘}“A‘u:'}“)‘°>L‘:'“’H‘bl")\-’*:“g5p)¢}‘<ﬁ‘\“4:“>)&\“u

/ey A ¢330 Y54
/v Vs YV
Ains ¥ iy ™A
YAV Vg b \%
vy ¥esosm A%
/YAD O gsosm YVF
/yre 0 g yiye Vo
ALY Y gsbse \i%4
AT O g oz A%
YATL 0 g ybsm YVA
AN Vigsos 4
YANA) Vgl YA
/AFA ¥ essn YA\
/YPY Vb YAY
YARD 0 g ybsm YAY
/ey Y gsbse YAF
YA 0 g yiye YAD
AL\ 0 g ybsm YA?
VAN Vo YAV
yAYE) ¥ sl YM
/yyy Vg YA
A4S A § 550 ALY
YAIY A § 550 Y4y
AT A § s go ay
AN A § s go Yay
Yirds Vb Yaf
/ey 0 g ybsm Y4
+/AVA ¥ g \LYs
< [¥AY ¥ sl A\
AN Fesbs YaA
/v Vb a4
/' \NE s v
yANA A § o go ¥
Yy T Yoy
YARYS Y esbse vy
VAIN: Vb vf
ALY ¥ g i Yo
AU # o5 vos
/W Vb L%
/Y¥A Vb ¥iA
YAYas Vg ¥4
Yy ¥ g iy ).
AR ¥ sl 1




VP OF gl sl Solad cons g Jlo e b e sl slahag sy /Y

VAL Vgl Y
yard A § sy Y
yArS! Ty ¥If
Yy Y C}.,E}A V0
v ¥ iy \aYs
YAlax 5 esbse Y
YAtas P esbse A
VAT Ty 4
Yalas Vgl Y.
YAV A § s go ¥
YA P prosm Yy
YA 0 g ybsm Y'Yy
YARE ¥ sl \als
/A Vg b Yo
/AvE ¥ esosm rys
v Ty int%
yAY44 s ¥YA
yve Y gsbse *Ye
A Y e sbse e
AV Y by Y
AN Y esbse Y
AT V g ry
AN Vg vre
AR Vb o
ey A § 550 vy
AN ¥ sl a
YAl Y g bz A
Yve ¥ grosm rre
¥AYa% Agsds Y.
VARE A § s go FF
AN ¥ gy Y
AL 0 g ybse inay
AR ¥ sl VEF
ALY Vs ¥FO
/Yve Y g bz \aitd
/Yve ¥ sl ina%
yAINY ¥ by FFA
AN Y g bz g}
e 0 ¢y o
A 0 ¢y ¥\
[\A ¥ by rov
AL\ A g s vov
YARE Vs vof




\\Y/@:{)-\A’LA/ SJKQL“}Q;‘}“A‘u:'}“)‘°>L‘:'“’H‘bl")\-’*:“g5p)¢}‘<ﬁ‘\“4:“>)&\“u

AN A ¢330 ¥oo
AL O gsosm Yoy
AL Vgl vov
VARE Vgl FOA
JAlR! Y esbse ¥o4
ALY P prosm Yo
YAYNY Y gsbse ¥&
VAR A § sy voY
/Y Ty \far
Yy 0 g ybsm ro¥
VAdis ¥ C}.‘;}, g4
AL\ Vgl 24
VARE A § s go oV
Y Aats Vb FEA
/oy Vo ¥54
sy ¥ essn Ve
/Yve V gl VA
vy ¥ e sise 4l
WA Vb vy
AT Vgl V¥
Yy Vo v
/Yve 0 g ybsm %2
[ree A g3 %%
ey A § s go FVA
YAV ¥ gy "4
AN 0 § 3 m YA
ALY Y G";}‘ YA\
AT Y gsbse FAY
AY4s Y gsbse FAY
AL s YA
AR Fesbs FAD
AT 0 ¢y YAS
yATE) Y g bz YAV
A21% 0 ¢y FAA
/Y Vb ¥A4
ey s 4.
ALy A § o go ¥4
ALy Y g bz ray
YA 0 g ybse ray
Jyee Y gsbse \t\s
AT Y g bz ¥4
YALVN 0 ¢y ARY2
ALY 0 g yiye vay




VP OF gl sl Solad cons g Jlu e Sl e sl slahagy /NP

/rav 0 g yiye ¥4A
VAl ¥ iy ¥4
A Vb Foo
YAT Vb £
VAl ¥ iy £y
VAL A § sy fov
JYE O gsosm Fo¥
YAYas O gsosm £
YAYN Y gsbse £ 8
AN Y gsbse £V
A4S ¥ esosm FA
ALY Vg sise £.4
AT Vg b £y
/AFA Y gsisn \a)
/¥va ¥ esosm FY
ALY P prosm FAv
/vy 0 g ybsm FIF
AM A § s go £10
AR 5 g bz \ald
yAYZ4 Y by FIV
AYZ2 0 g ybsm FIA
AT 2 ¥ gy £14
ARTZ ¥ sl Y-
< /¥o0 Vb Y
YA Vb FYY
[y V g FYY
ALY A § s go FYF
AN Vb £Y0
JAIN Fesbs ALZ
ALY Vg FYy
YAN4 0 ¢ iy FYA
AR Y gsbse fra
AN A § 3 go £
A12% 0 ¢y £
YANG T Fry
/0 Vg sbse e
YAYzs 0 g ybse Fre
YAV ¥ i £ro
VAN ¥ i fre
/\YA Vs an%
YA Fesbs FrA
/YYA Y g5 £
v A ¢330 FF.




\\b/@:{)-\a’u/ SJKQL“}Q;‘}“A‘u:'}“)‘°>L‘:'“’H‘bl")\-’*:“g5p)¢}‘<ﬁ‘\“4:“>)&\“u

YA Vb £FA
ALY Vb FFY
AR ¥ iy FFY
AIN ¥ iy FFF
YaYas Y esbse FFO
ALY Ty \Aitd
/v A g sz FrvV
/yae Vo FFA
/Yre ¥ esosm FFa
/yva ¥ esis o
AN 0 g ybsm £
ALY 0 g yiye foy
ANt 5 g bz for
vy 0 g ybsm for
YA ¥ e sise Fo0
VAN Y gsbse for
AN Vg b fov
YA Vg sise FOA
/ray ¥ erosm £04
VALY 0 g yiye £5
YA Vg £
VALY s £oY
yAta Ygsbse \ad
yAYat T a1
/Y 0 ¢ iy £70
AR Vb 144
AN ¥ b £V
JYVF Vi FEA
/v T £74
ALY Vb V-
VAL Fesbs VA
Yy T Fvy
AN ¥ g i Fyr
WAL ¥ g i Fv¥
ALY Vb VO
YAia% A § 3 go a4
YARYS Y g bz fyv
ALY 0 ¢y FVA
YAl 0 g ybse Fva
/rov A § 3 go FA
AYZN Vs A
/YAY ¥ g iy FAY
AN A § s go FA¥




VEOF OF gl sl Solad cons g Jlo e b e o) slahag /N8

AT ¥ iy FAY
/YR 0 g yiye FAD
AT O gsosm FAS
YA A g 350 FAY
Yy A Cféf fAA
VAN Vs A
[rof O gsosm 4.
/rav ¥ esosm 4
YAYZ4 A § sy FaY
YA 0 g yiye Fay
AL Vo Fa¥
AL 0 g ybsm 40




