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Al—Based Personalized Job Recommendation System for
People with Disabilities™

Im Yun—jeong™*/ Kwon Ji—woo™* / Song Gyu—won****

This study aims to develop an Al-driven algorithm that provides personalized job
recommendations tailored to the labor market for people with disabilities, addressing existing
imbalances in job supply and demand. The authors collected job postings from a specialized
employment portal for individuals with disabilities and analyzed accessibility barriers, A large
language model (LLM) was used to structure unstructured job posting text and extract implicit
information, such as the type and degree of disability, to improve alignment between job seekers’
needs and job requirements,

The recommendation algorithm employs TF-IDF and Sentence-BERT to vectorize job and
applicant data, using similarity scores to generate optimized recommendations, The system's
performance was evaluated using Top-k Accuracy and Mean Average Precision (MAP) by
comparing the alignment between recommended job categories and job seekers’ desired positions,
Results show that Sentence-BERT outperformed TF-IDF, achieving a Top-5 Accuracy of 0.842 and
MAP@S5 of 0,716 for job search recommendations, and a Top-5 Accuracy of 0,695 and MAP@5 of
0.400 for job offers. Qualitative analysis further confirmed the relevance of recommendations to
user needs,

This research demonstrates the potential of LLMs in creating tailored job recommendation
systems for people with disabilities, With more data and continued improvements in LLMs, this

approach could significantly expand employment opportunities for individuals with disabilities.
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Ao leTAEE o3| of2] 7hA| A Aofedt AHRlA] HHoR Qe Bt e A%l Ad
3 aleheold -, 2023). -2utel SAl0l W= A4 =F "J:rl 5 Aofle] 18ES vl
Qlofl wlsl 8] Wow, o= ALS]A HjAet FAA 718]9] EteS W %@D}(@E@POHQ_I_’%%&
2023). Aol AAA E= QXA AlFEez Qlsf thedet 2o Hehes o of2e2 4o, ol=
offth= wAIZE A& o' A7 AL Qlek, T3, 318 a4 o) 2Pt
A A A ) wlH] & AolQle] 11 M e Adfshe 8 a%low #
Bo1aL Qlrh(e]H -3 2023). oYl B AR g Bt E Aol B ATt A&A Q] B
= WAL QLo I siES SRt AlAIA Y M BT Ao,

AFA = B85 A 3 A4t F2 2 Gxt g4 S o] R vheket e ¢4
Zo| AlotE]ar JTHQin et al., 2023). 7] AFEL 7|A&5(Machine Learning)¥} AF¢do] 2
(Natural Language Processing) 59| 7|&S &-835to] FAR9] olglA], 7|&, Aok 52 A5}

o) vlElo 2 XA 9] AR E FHd= A|AEE S tHGuo et al., 2014; Alsaif et al.,
2022; Mishra and Rathi, 2020; Patel and Vishwakarma 2020), £3], Y ZeH-& AR} 719
SAE 7o 2HE Salslel alo] WA healn AXZ 20 Selet BEE B
A5 AR ofoldlo] gk B AEE BAIS 2 SAZ Aok oleit @
FZel= 7|9k HE]Y(Content—Based Filtering) 2] ZAhE A3t to| B = mdo] A|QbE Q)
o= FH AT} ARAF HEEE FAlO] FEAIZI= Hl Z1oskinh, F Tl "Hedak A o
2 e (Large Language Model, ©]5} LLM)9| o] dzte] 234 AlAglo] 28 7he/d dojFa
QJtHWu et al., 2024). BERT(Bidirectional Encoder Representations from Transformers)?} 2+
AR o5 o] el Bhgsto] o] Aot A1 AR A 1He] ofnjA] [fAMEE BAShHE A7F 2
8] R3] glom, ol 7|&9] 7|AE: dalgE Bt & Fe s Al S ethFang et al., 2023;
Guan et al., 2024).
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2. UIBXIs 718k LR £ 7=

Ol FAE 7|ed IA Al 7HA] WFE, = oFA5(Artificial Intelligence), 7]AeH5(Machine
Learning), Hel'd(Deep Learning) &2 H74d 4= Qlch, A #A {3l AFA&2 Q7] 3k<5, &
£, A7 589 miste] HFE ZR2IHOR 3 7|eR, 7Sk HedS 2ot 228F
Q1 7igelt, = WA Ml ZAIskES ArE ol HAIAQ ARe A ALk glofEolA sHS 5t

ol ol
2]

re
1>

1) XtH0] M2|2f THof Uld =&

Zpdo] A= Q17ke] dolE AFEZE AT = YeF T SAA 71E&S ujehe, JR
A 3 A2, Ao gH AJAE”l A Qo 5] teket Hofoll A E8-E1 gltk(Young et al.,
2018), AtAolE HE|str] $laliA= Alte] ddolE HFE7F olalistar AEjd 4= Q=S tholg 07t 1
2 o]Folzl PR uHojof k=, o]F WE I} &2 wo] UHd(Word Embedding)o]et i}, H]
% gABY 24 22 24 dlo]E 9 73% %01% HE| S} Aol WA tho] Tl = Fatsfof

gitt, o5 f1all Fej4 E417](Tokenizer) 7} T} E3|, 3o} oA shto] FEA B
717} AgAole}, jh=oj= FEja 74k ﬁoii, 01‘319} A7} oftoll Adtsf Tol7t FAEHER, o]
£ 28] gho wholo] ouiel Zulg HekslA uhefslr] of P, & S0, At e it ek

FAtl AA o] f—ath 7L 22 FEHE, oF wASHA il TestAl A 2shH s At ofn] o] thek
FREHE 2 5 ik ol oo BAlR A §A4 wlitoll Al AR,

o] g #e S W= 71WHCount—based), % 7]¥H(Predictive—based), 1|1 A 8
<% ol (Pretrained Embedding) 2 2% tHAlmeida & Xexéo, 2019; Wang et al., 2020).

r°"
0
rul

|

A WA, Hl= 7]HE e gAEA thof7} duhu Alg: SASh=AIE | stete] HE R s}
L dRXojg} R og BoW(Bag of Words)@} TF—IDF(Term Frequency—Inverse Document
Frequency)7} $itt. BoW= ©<ed] ©ol9] 54 345 7MeEste] WEE Y4st= diles &9
2 TSk Gtk AL QXEF o] Eshn MBAOR A 4 9lrk. TF-IDF= BoW
o] SHAE Hegt WAl o g, tho]o] R Qo T Trofrl £ FAoA duht FR3AE RHEH
o, = A, o5 7Rk R ‘ﬂ% el 7I8 Tofr} 31 dol51ke] A WAIE Shssto] WEHE A
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H oS of| &5} 1) (Continuous Bag of Words, CBOW) E&= FH o7l o] A4S o =4 o
o1& o&38h= WA (Skip—gram)S S8l Tolo] HES ShE3tch Al WA, AF 9
T glolE oA AP ShEE o] S 88 thojel Zako] MBS sk Y
., 2020). i34 Ql mdl 2= BERT, GPT, RoBERTa 5] 3t} o83t RElE2 9lojo] FulS o
Zolafd = s AAE 0 Jlom, £ Bt on] BAL ot QlojA] S HlE o WY
o 4= St} BERT= FWaFo= oS agjs] dol& HEdlsi, GPTe +AH & TolE o535}
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(1) TF—IDF 24
TF—IDF(Term Frequency—Inverse Document Frequency)= w&AJoA tholo] Q=5 H7|s}
LAY muR 22 S19E 22, 244 A3je] &9 24, BA 1 SAE 2% So] 88T Tata
& Patel, 2007), TR—IDF gfo] 242 sl thol7h 24 UollA] o Z08 ojulg ZHerist 7150,
4 24 oA B4 dof tof F3 NI=E YRl oS S0l w4 1014
AR tholz) 5 EwahE, 1 BAolA "ALRe] TRE 57} Hr}, 54 BAoIA TF glo] 242
S Trolh Ao £ Tl 5ET 4] (oA ek To] 7} BA] dolA] BT A,
| d | = 24 d9) 27 tho] 52 eJujgicl,

TF(Term Frequency)=

TF(t,d) = { ;”’ 1)

DF(Document Frequency)x= £7 ©ol 7} &3t £419] =& ou|sict, o 59, ‘g olgk=
o7k 10719] A1 5 3709 EAlollA AFE ik, “r]879] DF+= 3]t} IDF(Inverse Document
Frequency)= DF(t)e]l ¥ &5tz =5 ofnlgitt, 54 tol7} of2] &A1 3k WollA A5 ARg-E=
7%, ol 11 Tol7t kA SAT T AS Yulgitt, &3] AMEEl ToldeE W IDF 3k 7t
A3, EEA AFEEE doU4E 52 IDF 4h2 7RI, dlE B9, o8] EA0A 7, "7, o,
TV} 2 AL Wol SASHANE, 1 BAE ti#she Sa3k Tol= oyt BHH, “7A IRk o 2}
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<,

o= BA oA A SR §aL, T FA19] Al AT Wk, 4] (2)o14 N 24 F
ldeD: tedl+= 9ol 7} 2383 4 5 Yu|gith, TF-IDF+= 7 @ol9] TFe} IDFE &5t
Aikete | A (3)3} 2,

&
A
E

2 o e
U

N N
IDF(, D):log(mT; =dl ): log(1+df<t>) @)
TF— IDF(t,d, D)= TF(t,d) < IDF(t, D) (3)

(2) Sentence—BERT =&

BERT(Bidirectional encoder representations from transformers)= Googleol4 7§dtat AFA &
%5 9lo] mElo|th(Devlin et al., 2018), Transformer R22] Encoder F-ETF AR&5to] AR Q]
omf FEFolA Fule olsd 4= Uk AU, o] W] Tk ¢lo] By I 2| d&
NA &= HHES HF B3] ol ou|S f AHestA 22k 4= ok, FTolle vhdRt HEE
BERT tzxEo0] ko] SAste] E4 &9l (task)ol 9H) 7145 1 9Jth(Liu, 2019; Sun et al., 2022).

Sentence—BERT(¢]3} SBERT)= ]38t BERT 2@ 9Jo] Pooling layerS Ao} 28 JLxo|H,
= BEXbo] ouA GAMS =45 Semantic Textual Similarity(STS) % Natural Language
Inference(NLI) glo]E| & &% 27 A ZEo|th(Reimers et al., 2019). SBERT= & 42
247 Qe &, o] 59 IARI FARE A Akste] ofu|A] FAMdS 5745k ol AREET &
ol ojulE Ho aupAor ude] REFstH, £ 7] FAMEE k= A}ollA erdt s
= Holil Qlef,

Sentence Transformerss= SBERTY] thoFel Ldlof 1A Fslal AR 4= QI%E& UKPLabol
A 7§83k Python 2to]E#j2] =, Hugging FaceollA] #e]%|aL it} dA Hugging Faceol= 5,000
7i o]AFe] AP &% Sentence Transformers HEE0] Hj3EE| o] 9O, o] o= Massive Text
Embeddings Benchmark(MTEB) 2]t E Eof|A 2 th(State—of —the—art) 5= 7| =3 Ho]
g ZE o] Qlok, oj#gt B 7|Nko 2 3-8 A2 Aol Bhe e d B9E E4A E-sAY

oA 2 4= 3lel, B4 ofEeiAlel ol HAske dlE mElE vk 4= Qi
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(3% 1) BERT(X}Z) Y Sentence—-BERT(2Z) 21X (Han et al., 2023)
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2) LLM
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dare] FH AAEE FAAS] E4Y A s EAs] At dAE AljketemA Sl
24 e mgstelet B8-S A AlAES oujsitk(De et al., 2021; Patil et al., 2023;
Mashayekhi et al., 2024). dx}2] 4 A AR 22kl FAZl F21712] g A4 (explicit) T &
EA(implicit) T EWE 7|02 AR AT s £4 9 o &5, ol& Fol 7 Aget A,
719, ALFL 5& AF 4 drhPatil et al., 2023). HAIZ gjeme 12271 A Qg o)
A BEY A7 A, T 52 o]k, A T=mE EARke] HA V15, ZE 9, A
ojgju} A2 3F A ol ALTloA &2 7Hse AEE SRl
Arte] A duglES Zdl= 7uk WA (Content—Based Filtering), §<¢ ZE & w4
(Collaborative Filtering), 3Fo]E.2]=(hybrid) 419 Al 7FA7} THER]L 9], 2015), ZHl= 7|
A WO = st AREALY] WA A B A ool 3 AR
OF 3 SR AR 7HO] FAMIE Aol AT w2 ARE FHTHGuo et al., 2014; Alsaif
et al,, 2022), ¥ LET B2 HIt Aol A 71 g FAREY s odE 7]
HEo & =H3H= 7|&o|th(Mishra and Rathi, 2020; Patel and Vishwakarma, 2020) o= EA
ol tiet A2 et ARk FHAIA) eko] EAsh, o]5o] AR sk thE A F e Hls: o5 HY
Holeh= 71 7]‘1}5&3}. A5 =0f, A FAATE A3 Aot fARE AR5 AS3 thE A=
5 AoAl FHsk= WAt miAetoR stolHe| s BPAL Tt 3 dare]
A S FEAIZIZ] Slsl = 7EA] o)) S 7S ARtk Aol tH(Saha,
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@ LLM Processing

Processed
Job Pool Data Structing e 0 Job Pool

oBt5n = P
re (00
- ||

Hidden Value Extraction
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o2 E3l BAHA ke AT Aol 94 AR
A

A& AUSAH gloly et g 29 AE S5 S SOl AYsp| A, ZEZES A4
sto] dlole] 7hg= =aslarL, ol whE Axke ol (™ 3 Ak, o, Ak ol 1387 4
HE FE5P7] Aol Boll 78 5= AAIBIL o F=oAfwt Aesi=s ARl o= Aol

<system> <input> <output>

e XISRE FOHQl Y =M HRII0E L7t 2OojF

£ MBB0E g0l Q70| HH FalsF. ‘title': ‘() O00) 38 W MEFE +71 L MEL B2l § | "HS™ "(F) 000 3% W MErE 71 X M=, Fal
U 18, S HE Mg,

<user>
MEEno YBE BB golwn of2f Eko| A ‘compDetail’: {
json HEZ QIeelF.

data_format = { "
RS 'compType BAIY,
‘address” ‘Z7] OOAl OOZ 123
b
‘reqCareer”: ‘23S,
‘reqEduc’; qaﬁi:}

ok HE AL HOIHE 28

‘jobPosition’ EavJ Q=" Eofel, ﬂggg:n»x,,
Ylocation”: ‘A€ OO ", "DZHER" YA,
‘workDays": '08:30 ~ 16:30WnZF62", " " K EHR

‘benefits”: "X, AAH| S, 4THEH THe, "Ef"a'ﬂﬁ'r : HI%’% 7, M, Fal L HisRIY S,
'salary”: "EEWn(2152HI~2158H)), " :

&t
"NOHOI oAl ‘contractPeriod":

HY BoiRE" ‘disabledFacilities': 22X AE 00T
‘infoDetail': * [() OOO] ST U HEHE +H LA "ZRAIZY/R " "08:30 ~ 16:30 F6L",
} &, g2l § A& MBwn(F) OO0« 2015H0] 2

£ B4 223 0 A4 008 720l F47] A, MAHIZ, 4tk FHY
MY BoRE ysol Fo gIYR 2UZU, o | oot 37] 00A OOZ 1230 xSt UL
9 HONE £ 31 USS HEOZ oI BP0 N8 | fynouzol 8 NAS IS 18NS Y 2 @iserg-21588),
S e B2 0 S20U VN OIEM | oyn . Netg 271 U MEtwn - Hal 2 HaTE 5

3
B, YL S AH22wn - 32 BASBwn - Z
. S = 22 Wn SCHARHN - Hol SH HBwn T
AABNEE) LSRAABY. | Soun: A s o 19w » AEBAwn DY
"gtﬁﬁ,ﬂ"gs orooEs): | me mx SHE U ungelAHn - 691N A0l B
ORI ON(HS HRARON(ES)" e 2% XHRU\ ﬂd‘.% %= A& UChwn ",

"L SN (E S EH o“ A5y,

XU EON, XS F O, AT 0f]

"L HSEHE

'HREmail': ‘example@email.com’,

‘registDate’: '2024.07.04 ~ 2024.09.04', "§HIDIK|

‘registMethod”: ‘FOfQIMBZE W4, ojny 2, “http: le.co kr/recruit, com”,
*homepage’: "512 ZOHRE" ["RINFH(Z H2AZNBF),
“https: le.co.kr/recruit/} com’ "EHE ZRE" AT HES), BUZH

2 A FRlFA] FHLE FAA Eiﬁ%%” ANEFiL GAES 7|gko g 7P f AR 2158} ¢
J Wi o 2= TF-IDF, Word2Vec,
SBERT 5°] St} o] & Word2Vec®] 7~ 8h<5 dlo|H 9] =7]of RIZstA F3S e Aol 3l
oo (Mikolov et al,, 2013; Mitra et al., 2017), 2 A7to|A Z-g3h= Aofjel 91712 glolE+&=
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3 Eggoz old) Hlolge] 45o] Golsh ekar, Astaolch mebx, & Aol TF-IDFeh
3 3 QUES WL Bk 2 PG AETT | AT HLES

= d
AH e 2 ARt & ZF WE o] tfsf AR FAR=(Cosine Similarity)& 285101 2|2je] Uz}
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2) SBERT 7|8t =X 12|&

& Aol A ARERE SBERT BE2: gholE A Ysk= ARdShs e & RoBERTa P& 285
jhgan/ko—sroberta—multitaskS 4-85}%ct SBERT 7|9 4 &a18]&2 Algorithm 20 YERY
Rew, ZAAIRE o e the ek, 41, 833l HlolEE SBERT| Y8l 1A yE= -
4 WE (1 x 768)5 A/dgtet, a WE= A8l ARt d5E] A2 x8H Fejolrt, 22t
O] 8w HEE FAH (N x 768) 29| 221 WlE|7} Ht}, th3-02 ) it HEf o] fAHEE 2]
&5 TF-IDFe} nRb7HA) = 285219 H41AF 7ke] RAe Hps 7H 2342 wE|7F A/ Fint,

3) ZARI S A= (Cosine Similarity)
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A f FARI g2 10] E|m, o]= F wlE| Q] gigo] 23S ofn|gict, BHE Ztert 90= Y -9 FAL

Zholl AR o] 93-S YeRditt FAR] fARE = FRol %] Mg A9} Bojl i3] 4]
(4)2F o] ALkt o714 = F HE 9] YA (Inner Product)s on|skal, & &= 717t #lE] A} BY
=7](Norm)-& LrEpTt,

Similarity = cos(0) = NAllBI .

Algorithm 1 TF-IDF Algorithm for Job Recommendation
1. Input: Document: D(JD(or CV)), Query: QCV(or JD))
2. Output: TF-IDF vector for CV(or JD) Q and JD(or CV) similarity score

3. Step 1: Preprocessing
4.  Remove punctuations and stop words from the input query & and document D.
5. Tokenize both the query and the document.

6. Step 2: Compute Term Frequency (TF)
7. for each word win query @ do

Number of times word w appear sin document D
Total number of tokensin D

8. TF (w, D) <

9. end for

10. Step 3: Compute Inverse Document Frequency (IDF)
11. for each word win query @ do

< log— N
ldeD:wed|

13 N : Total number of documents in dataset 1)
14. end for

12.  IDF (w, D)

15. Step 4: Compute TF-IDF for each word
16. for each word win query ¢ do

17. TF -IDF(w; D) < TF(w; D) x IDF(w; D)
18. end for

19. Step 5: Compute Document Similarity
20. Calculate the cosine similarity between the TF-IDF vector of query & and
the document D.

21. Step 6: Return similarity score

22.  return Cosine similarity score between query ¢ and document D).
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Algorithm 2 Sentence-BERT Algorithm for Job Recommendation
1. Input: Sentence A: JD(or CV), Sentence B: CV(or JD)

2. Output: Cosine similarity score between sentences A and B

w

. Step 1: Initialize Sentence-BERT model
. Load pre-trained Sentence-BERT model weights.

I

5. Step 2: Encode the sentences

6. function Encode(sentence)

7. Tokenize the input sentence.

8. Pass the tokenized sentence through Sentence-BERT to get token embeddings.

9.  Apply pooling strategy (mean-pooling or [CLS] token) to get a fixed-size sentence embedding.
10. return Sentence embedding.

11. end function

12. Step 3: Get embeddings for both sentences
13. embedding_A < Encode(A)
14. embedding_B <— Encode(B)

15. Step 4: Compute Cosine Similarity

embedding A-embedding B
I embedding All |l embeddingB |

16. cosine_similarity <—

17. Step 5: Return the similarity score

18. return cosine similarity
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(¥ 4) TF-IDF 2! SBERT &3 M5 H|w

Data Method Top—3 Acc. Top—5 Acc. MAP@3 MAP@5
TF-IDF 0.76315 0.78947 0.67543 0.68278

;;j SBERT 0.81578 0.84210 0.73245 0.71571
IMP. (%) 6.90 6.67 844 482
TF-IDF 0.49047 0.55714 0.34616 0.36336

;l.;':_: SBERT 0.61111 0.69523 0.35740 0.39982
IMP. (%) 2460 24.79 325 10.03




o
= = =]
A et AAE AT, AA| 24 2AEA 2ol E"Jﬁh

2 dA= ?LA‘XM A 3 3139} ol FES 1?}%‘8}1
fragoll Aghet A Fetar Hr) ofee 97t Z/tE o] Qlrk, Wb, SBERT 7|8 334 Aol A= A
T H57E0.720014 0,75 Abo] 2 TF-IDFRTH H¥tH o8 =2 QAIEES Helth, 23HE ARE2
AZ2A ol FEt 2of W2 Lo 9 4G Wk & ¥rgdska 9lom, £3] SBERTE -
Of AFA & AF Atelo] HAIE © Zlo] A EAske] Kot Auet 2HE AlFshL Yl AeR U
Epdt}, dlE 501, SBERT 7|8t oAl = 227} 3ok AR 2} ‘A A4 ol Lt ‘e B Aol
T} 7 54 Aofjof] wEd AF7F 3= et

(1Y 5)2 z47F TF-IDF$} SBERT 7|Hto@ S4H 419l gAES ®HojEth TF-IDF 74k 33
AHEH FAHE 427F 0.0894] 0.18 Afo]& H
NS A Fof| A3het Aol AAFE 7HAAL YARE, FHE 9171 270 Fo e ehds] o
3R] = A7t EARE, dIE B0, 2MAlR FHE QP EE 3HoL 4] 23 H <
A5 AgHdo] v ol o], S4:7F & RHEA] ¢k A o' BAEY, o= TF-IDF7} T

|AE fApdel 7]Rksto] F36h7] wiizol] 2ot EAR}; 7ho] AJELA Q] Aot SAIRRE S
3] wrodalx| gak AxtE B 42 9lr} Wb, SBERT 7|49F S ojAls SAFE A7} 0.650014] 0,73 A
o|2 TF-IDFET M0 & 2 §AMEES Helth SBERTE Ha3t AHAZHut oha} Ao 49

B
iy
o
flo
ok
i)
i
Jo
>,
QL
=
%9,
o
o
e
i

3} A5e) A RFARG 710] )2 BAS o Zo| YA BARtel FHE AFU, o]E Sol,
BB A FHAES w—gz] B AT 22 GAES NGO SHESE 2HE 42
3113 4 9Ie}, o]t SBERTV} BlAE 0] RS ofsfstar, Aol £33 A5 AR A AL v
3 240] 7Pseiti AS S} ATH o, SBERTE Tt 7|9 7]ute] 28 o, 77
Ae] EAT AT QT AGS HFHOE BAtel Hek AASHE 28 /HsalA Atk oleh 2
Auke 33 Aage] MA) A P AR ofuel A4 el HTAT §-84E B A4

A e =8 mefsop frks *W@.—% A,



100 | GRET=Z 20244 71815

(a2l 4) TF—IDF 2 SBERT 7|dt 71&] =X Zi} of|A|

Results of Company Recommendation
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il 23 nal 22| 2oz ug oige] 202 B2 smb]
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G i BOUAE AREZ FUATET 83 B e NABNETET HeRRNEEH yay| 0oL 20359
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TF-IDF 3
] oA Y 8 HY 22 A2EI A A4 4zes]  sea0my o= @3y FEna B4 TATHEE SEITHER TUTY
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Results of Job Seeker Recommendation
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