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Extended Abstract

Introduction

The issue of justice is a cognitive and complex issue, in- increase in morbidity and mortality. Healthcare justice
cluding many dimensions. Observance of justice in the encompasses various aspects, including the equitable dis-
health system has resulted in individuals in a communi- tribution of resources and facilities, ensuring access to di-
ty receiving fair medical care, which in turn prevents an verse care services, providing care responsive to patient
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needs, fair financing and allocation of healthcare costs
based on financial capacity, efficient management, and
the implementation of impartial decision-making pro-
cesses in resource allocation (6, 7).

Notably, one of the basic aspects in the evaluation of
healthcare services is the issue of justice, which has be-
come more important during the COVID-19 pandemic
(8). This research tried to measure patients' assessment
of justice in the health system during the COVID-19
pandemic, which is an essential challenge in Iran and
involves all parts of the health system, by designing an
intelligent model using Hopfield's neural network. An
intelligent model means that the data is stored with min-
imal user intervention and automatically processing and
extracting patterns and connections between a subset of
data from these hidden, valuable, valid, novel, and under-
standable patterns for system learning (similar to experi-
ence human learning). Moreover, it can be used to predict
the future (9).

The design of an intelligent model during the COVID-19
pandemic can be used as a model for future research to

design and improve models in other pandemics.

Methods

This research is applied research based on the method
of data collection, which is descriptive-analytical. First,
by studying the literature of the previous studies and us-
ing the experts' opinions, factors affecting justice in the
health system were extracted. Then, a questionnaire was
designed, and the data of 109 patients with COVID-19
who visited the medical centers of Isfahan city, Iran, were
collected. After confirming the validity and reliability of
the questionnaire, data obtained from the questionnaire
was used in the intelligent model based on the Hopfield
network, and the status of justice in the health system
was measured. In order to design an intelligent model,

Python programming language was used in the Anacon-
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da environment and CRISP-DM methodology. CRISP-
DM methodology consists of six phases: In the problem
recognition phase, the problem and the purpose of the
problem are explained first. The present research aims to
design an intelligent model of a health system based on
justice. In the data recognition stage, the data from the
questionnaires were collected in an Excel file. This data
had 25 columns and 109 rows. The questionnaire of the
current research was published online on social networks
such as LinkedIn, Telegram, WhatsApp, and the like to
the people who were infected with the COVID-19 dis-
ease and referred to the medical centers of Isfahan city,
and some of the questionnaires were also given in person
by referring to Al-Zahra hospital. In the data preparation
stage, irrelevant and redundant fields were first removed
in order to clean the data. Excess spaces and words have
been eliminated from the text. Additionally, a 5-point
Likert scale was utilized to respond to the survey ques-
tions. For this purpose, in order to create uniformity and
convert qualitative propositions into quantitative ones, a
number was assigned to each of the answers. For exam-
ple, the word "Very good" was assigned the number 5,
"Good" the number 4, "Average" the number 3, "Weak"
the number 2, and "Very weak" the number 1. Then, the
names of the columns were changed and replaced with
English names. In the modeling phase, we modeled the
data using the Hopfield neural network, and in the evalu-
ation phase, the accuracy of the model was evaluated us-
ing the confusion matrix method. Moreover, according to
the requirements, the development and deployment phase
can be as simple as producing reports and as complex as

the development of repeatable data mining processes.

Results
Hopfield's recurrent neural network was trained and
subsequently, it successfully identified the desired label

corresponding to each spike within the dataset. For this
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purpose, the data was saved in a new CSV file called
dataset with_result.csv. In this file, a column called pre-
dicted label was created, which was created according to
the specified patterns for each row. The labels "Very un-
fair", "Quite unfair", "Slightly fair", "Quite fair," "Very

fair," or "Very fair" are divided. Then, this study divid-
ed the dataset based on the last prediction column of the
CSV file and counted the number of data in each of the
prediction labels using the count method. The number of

labels predicted in table 1 is as follows:

Table 1. Number of data in each label

Number of data in each la-bel

Label name

Label num-ber

10

2

28

54

14

Very unfair

Quite unfair 2
Slightly Fair 3
Quite fair 4
Very fair 5

The prediction results of the Hopfield neural network for
different records show that the highest amount of labels
assigned by the network is related to "Quite fair" and
"Slightly fair" labels, indicating that the level of satisfac-
tion with justice is not at a favorable level.

Moreover, in order to evaluate the results related to the
accuracy of the model, the confusion matrix was used.
The elements of the main diameter of the matrix rep-
resent the prediction of the Hopfield neural network in
each of the classes, and the network has determined all
the data to be the most similar pattern from the set of

training patterns.

Conclusion

The study employed an intelligent model to examine
the state of justice throughout the Covid-19 pandemic,
highlighting the need for greater focus on equitable pa-
rameters within the healthcare system. Considering that
most of the labels detected by the Hopfield network were
related to "Quite fair" and then "Slightly fair", more and

better attention is paid to the discussion of justice during
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the COVID-19 epidemic. Undeniably, the largest num-
ber of predicted labels indicates that the state of justice
in the health system is not at an optimal level. More at-
tention should be paid to the components affecting jus-
tice in the health system used in the smart model, such
as the appropriate distribution of resources and facilities
such as medicine, equipment medicine, access to medical
centers, sufficient human resources in medical centers,
access to COVID-19 diagnostic tests, and the like. The
improvement of the disease is effective, the treatment
process is faster, and the death rate and cases of this virus
are reduced.

The topic of justice within the health system emerged
prominently during the coronavirus pandemic, high-
lighting a critical social crisis. However, this concern
is not unique to COVID-19; it surfaces with each pan-
demic or epidemic that strikes. Evaluating the degree of
justice in our health system is both important and nec-
essary. Thus, this study lays the groundwork for future
research aimed at assessing justice through innovative

methods.

a This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

Tl H- E9s slws)l Ao

Ethical Considerations

Compliance with ethical guidelines

This study was conducted following ethical principles,
such as the consent of participants, respect for the con-
fidentiality of patient information, and freedom to leave

the research process.

Authors’ contributions

Saeed Setayeshi: Involved in research design. Fatemeh
Chelongar: Involved in collecting and analyzing data. All
the authors were involved in writing and editing the man-

uscript.

Funding
No financial assistance has been received from any or-

ganization.

Acknowledgments

This article is the result of the first author's Master's the-
sis in Information Technology Management at Allameh
Tabataba'i University. The authors would like to thank all

the people who contributed to this research.

Conflict of interest

The authors reported no potential conflict of interest.

a This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

i H s slma)b d.ao)

ha 9)4 allio

IPHIF- Slxio

Uy 999 S aFad yloj 49 Ceollw pll 4 Sl (b ) 31 (1 9 (5 gucro w9 Juoo SO (o1 4b

RP) FIVIRVE SIS RN W A T

Ol ol o Slbld aslle oKails ¢ laulus g oy oaSisls wlellbl (g,5ld Cy pow s )| bl )57
Ol el e yuS yal (sirio oRlS ¢(65 5] g 5 S 58 0aSiils cglaiun  cwaige 05,5 sliwl Y

VPoY/oF/7) 2cdl 4o
VY [VNY s 3le zlho!
ods deoys  layd slacudlye il ailiaie b 4 dxelx G 38 AT sl s el pllss yo clae Cole) 30RO VEY /Y)Y '93)";\‘

s Wolign oo (b agh ool plodl ol Bus aiS oo (Sl jeeg e 5 Glem (R I el e

s : Sl slao iy
Y L:9; U¥9r9 G)Jw ijé B Ceollw PUQ: L cdlae » ‘SM Ceollw o

“Jlae

_sirog g5 3 odls 6)5l0)5 05 bl g (63,18 anlllan Sy ragh Baa ulul p ragy ol 39U gy ol s
S

clas 08,050 Jelse (83 Sl eslatul g cpdion lo g Slool asdllas b lail iaghy opl 5o 0g Lo L Saen

[ ) ) S
aS UgyS wgpg 4 Wie Lo 31 a5 1+ (glaools a5 005 ol (glaslison ;s s ol glpzeinl colls pllss 4o Us,S w355

bl g (olsy slael e ghhlazial Lol 5l ool b s 0 (gy5laan o 03,5 anzlie letol o loys 3SThe & Hopfield cac St

g oal a3 )5 IS &, Hopfield aSis 5y cxie diedign Jow ;o dolidiwy 5l Jol> glaools 5 oo anl delicen s .
G0 O 9

e 09,8 okl siolin s
(S5 (ot 9 S0 58 0uSiils (glatus

iz 020 aple gy b Joe CBS s 10 0duzminw (358 ool oslainl b cwalls pllas jo cdlae coley Consg
ezt Jpee G o5 ans e i Bl (slaoysS) (sl Hopfield ras aSid iy @b d4Bl R PR PE I SO BTN FE S

Gaielolsy e IS 50 a8 ol "aillole 65" g "ailole i Conzps 4y gy e S Jausgi 0 0ls s Setayesh@aut.ac.ir :_juos
Syl 13 gl mhaw jo cdlae

Sloslainl b Bg,S ugpg (S ded lygo jo cdlae cule) cumdy iagh (nl bl cm)p 5l oolaiwl b S5 45 AT

18 o)Ll cualls pllas jo cdlae cole,y gbaal)ly  jiien AuST 5 g 0l oy Siodign Joko

d doi.org/10.30514/icss.25.3.128

doNdo

g lis 0 253 08 4 aS Sl (Jgys 5 (85 A S Slall

(Y=0) o)l (S Pl 5l ol Sy (e3>
Cgme Sy OIS ppe Elie 5 Cuodls pllas jo Sdlae £ab90
o380 Blail g clae culey oS |12 048 0
(Sl Sblage plojle g walsS e S po e 28 5 (5590 42

Codws lﬁl.b) GL‘" RERV-S 99 ‘) U‘ OO aYaole 9 Sleos Oo9 A_J5JJ4.Q

5O s Sdlae STl g sl GBS o SO Slas g4.540
ol 00 o id g 23 GgSl 5 b 3, ean S
(Jos G ogs a¥ole 3103 Shhol g cwl sod el G adlae
et 6&"\-“-"-’ &8ly yo .l aVole 1) Jos olo,st OS¢ oo el
Sl IS 30 clae SThol (6 pSoslail o ol 3l i slacuslad o
g cdlae o ol Meaniy iz jo cdlae Plasl 4 (Y ()

8 This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0001-5351-6017
http://dx.doi.org/10.30514/icss.25.3.128
http://orcid.org/0000-0002-0569-6946
http://orcid.org/0000-0002-8197-2308

OlBwn g Sigl> anbld

LS04 P
COVID-19 yloj 50 Caollw pllis 50 &lae (2L )1 (sl (£ g dioigh Juo (>0 ﬂ'l;)} Gol:

JB 5 b né lagiars silodae Cobl i iy Slas)
D9 o o3laiwl y3gr (g S0k

3,90 Cel ML& as )5.10 u] AW r:l.?u‘ Lngoub?}: N uﬂ*SL‘ as
Ll odln oduTiw s_i:..m% LELQQ"’ﬁ) l) 2 g M)ia )‘)5 a>gf
@ Wlgi oo UgyS mang s pSaes ploy ;5 dielign Joo S ()b
o e s5rte 5 b St 53 1 logtagiy sl 55 K e
SrSden Cou W 0,8 )18 colaiul 550 ;S50 sl ol o
a8 Sl oad g5k (lnl )3 e e S5 plgre 4 B S g n
U"‘ Crod] g 00g ).35)0 Ceodhw r:Ua) 6L‘°u~:’“ raLo.v 6,.54.0.:& u.a‘
aS S oyl Slro 4y e (ol Ll el 00,5 laiz g0 |y £4.040
aSh gl AwlS £aog0 pl Sl 51 VA-096S (6 S aen 3l
sl b aas 0 a1 Wl o Giegh ol
Oleygas yo cllae s Cyz j0 Cwdw pllas Slp dediga
b

Codlw plls jo cllae obj)l Cpe wiedigr Jow b aise) jo
@ bl cal 28,55 00 c2aghy HeiS Sl g)le g JBI o ST
Oleie b sy 10 098 oo olil hag e Olads l diged dix
L "aleate Sl mle o pae 558 coae A Jow b"
Sl (LS slosglre 5 Sl comies lae Slal 58 e
5 Sylel SIS g, 90 b easSTyol cllas o i 4 o g0
lohegh ool 5ol oad ilo 595 e (B9 90 (29,5 (2b)))
DS Jae sl ol Ko Ol 4 st 45 535lp0e
clas STl (it 5 Wosls Llow 5 5o pslate 4 (sl
(V) Cenl oo oolawl

Goiols, LI aie ol o 485 & g0 sl idgh puicred
B (\\*\f) Qlesls )‘)5 <L’>9; )90 ‘) C;SLA)\) ;‘).A (5’;6“[" 9
Ol & pliol (e a2y i po5EaL S A s Slagh
B> (Il ( pazess Sledlbl og aile e «lbls )| Fabg ol il
izl g oolgils slacules 4y cwyiws g laowe CoaS (Ol
3 o S S35 51 Candls ol 55l ol 5 0 (g2
50.(\0) Sl 00 SR T e 50 S J5.>u C)Ja 6‘)—?‘
Sloas jl gaieo i 53 Hlae o g Jbo Gl )0 (Flae o oo
0l 0duSw ‘5..‘1‘.\.7':350 L)?""“’)f) J..Lo )| solawl b Cwodlus ‘aUa.u 5o

O 3 5l § Jlas g iegh Slool asdllas b ol ols g (o

I

YL a4 po e dan ol |y €asn (gl odlw? PMasl g atuils
plod @ gwyiws b sl pl a8 (F) Wil s coodhos e gl
ol s o clae ool 1y lSel caely oDl piases ol
9 &l @9 abox 5l (gl olal g Conl 00 2 caspie o Stedl
b clite (2558wl 5 (Sl Sloas glgil 4 o s (UG
225 b bl Codle slacSloy mig 5 Jo a5 o lew
Copde gdelyl5 Jolds uizmad 0gd oo Jolis |y c3lo y SUlgs a4
@5 b b @iy o AYole 6 S el Sladyg; arasS
oS el 53 4y o3 (V) sl Sloas 00iiS i) g e izl
Sly el way oz Gl g5 woals S8 sl pl Sl plaST e
€@l ploe @ (Sl sl plojle & aleeje> Jle
el conl ad 3y ccdlae slal 1 (SO lsie 4 Ceodl slapllas jo
88 o b B olatel 5 Silapra o iasgs 5 i
ol oy 5o eloizl lacoles 4 i« Sluil Cul S
ol 30 45 (M) sl 0y 5 gy Pl 5L 5,90 gl SISl CgiS
Sadlw plls 5o Sdlae (gl ol S5 sla el 51s,50 iz Ao

235513 )l 0yge (Sleye STre po Ghlew Loy
emilagy wleaz b))y swlel Glass 5l (S s B
obey 5o Esoee (! Cuwnl &5 (1) cul e 4540« Sloyo
S (g GRghy Gl )0 el oad i VR-wgsS S aee
Hopfield cac aSiis jl oolainl b siadise Jow (b L L
099 S5 ded Gloj e Sl pllss )3 a5l Lo (2b3)]
lrosls a5 Canline (pl @ diedigr Jaw G 09l oauziw Ug,S
(B3l B3> Syge g Glp)5 SIS (n eS L oad 035
05,5 gl il |, laesls 5| degazmer; oo oo Slbls )| 5 lasSll
S5k Sl eI 5 o e el Ol slasSl cnl
O3 e 3 08,5 oot (il (5,55l 4125 ) i
CablB sl ot @Bly 0 .0 ool so] jo st sl
S9> 2lgs (ul 5l g 0092 995 (LS Slasmin @S 5l 650k
Olges (V1) gbion oolitul Wls (comfy 4 5ks a5 (63130 5o
Sz gmas ah ol )sfl ohig 4 eoian Jigr slapl oSl
@z 97 ey cnl 5308 eslitul b el b ulsl o Joe (ols (2 ye5
St 3 99500 (bl s Slo )l b g Djgo 4 Jo
LS Alte SG S laghy alies oS Cul SSa e Y b o
el el Sl Jdo @ as el elaizl g Slaslolal b oduzen o
b Llg jlopd 5 (25wl (o s (saeials, i Sl
Jdo 4 qrae a5l cal ez e haly,y wiejls g 00l )5

a This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

Tl H- ‘49.\:. sl )b d=e

5 (+1OV) «ewdlus pllas jo cdlaey e (gl ool 1 Zeul il g
Joxe iz Wit ga 9B 3590 9 100 51 5L T j35e elge
zlypl Gl s (uSilee pgo aly ) a5 ols Lis Fornell-Larcker
Jhd s «eadle plls o cdlaey 5 135,56 Jelse (AVE) ouds
<95 939 S b Jelse (m (Sased ke 5l i m Sile

2,5 1,3 0l 5,50 Fornell-Larcker JLas _olol 5 318l
Gl 00 oozl CL"’B; LSL“'H U’“"ﬁ) )‘ “S:lal.' W )5.‘4*‘0 4
i 3 85 el J5Is S8 Gl ey o isene sy O
ST oo 6,510 izmen el oo solitul ] 5l Sldlae
oolaiwl Sledbl jInl jo &S slasy ;50 b 5l as o #Lsg,S
JeB B o> o 9+ /¥ Jlade 5 5V T sleadlge 5 €l pllas

il al 050 [San s 5 bl L )

Sedgd Juo (>1,b

e Sl s iadigr Joo (b peils oo a5 5k lea
Joo b pshite a4y ol oslSonls alls 5 g4 5l e
sydaly ob; 5 Hopfield ouae aSis jl oolanwl b auedige
CRISP-) pligocus S (s5509000 g Anaconda e o g0l
2 Bsbs, i 3aie g oy by pme 51 45 Cansl ot oolizzeol (DM
hslsane ol Lol s ((VA) cesl golSosls claosyyy b
odle SEMMA L S50 (slacsislsaie 45 Coms CRISP-DM
el lagiagsy slil 4 G5o3l 1) sl O pog w3
islgate el YooV Jlo o glonls Sliging ezl Lawgs ons
ol odd S3(10) 0 a5 jsbrlan ol la by, plos 5 55,5 5
sl LS5 36 8 51 CRISP-DM (g55)guie

v <L/ oyl e bl ) o o
wsley Al Bun 5 muoy 4 bl dlee coll d> o
aS conl gl aliiss SO cdlw plly o cdlae Al g 0
g Shol sl oolatwl b o8l 51 Gy g asblo o ) 3s5LsS ol
Ban .l dislys axlee alivss ul b cgadge ol 5l 095 bl
e (e Sodls s ieBsn Jiro (b g ol )
5 00,5 Lasie Cwdlw pllas (o Sllae 5 S5e sla Fhg ol .l
b o ool 1,8 VA-0u985 )l jlew JLast jo g als ok slaslicen 5,

IPF

plla o cdlae Lol slo il 5 b e «co poe g Codls 09>
plls o cdlae 5 8,56 el cpais g b glseal cwdl
288 13 bl oyse Ghles bawgs g a0 8 Sl b
Slp weder Joo So (L LU Cl sl (rw oo )
3 Ollew oad S0 e Lg)S (wang s S aen Gloj yo Slae
69959 &y 50 005 H13 Lbjyl 3550 Ug)S wong xS 4en (o)
Oled pol> Ghagn las p (e Cadle s diedon Jus
oo pite it clae lp caodlo plla o 38,50 ola it
Sl gl wiile Gloyd g (blagy DUl 5 wlie 98 ol
9 Ladlse 5l 093 45) (25wl izmen g Gl @lie (S
Sl )M g sl (g s g (Sansl 00 JSCa5 (aliSee (sl it
Cedl pllss 53 Clae S5z pptmms (79,5 9 cOlilon: & (3901 5

S92 ol Ug,S Lwgpg s pSaen (lyg0 50

PRI

G onl s Sl (3 )5 g So SBaa Ll Aags )l
alae b codlo alliiye cloe 05,650 Lol Jlse Ty
S e 059> O Sl a8 Tl eslinul 5 ety lateg
el 51 oslil b g ol 0t gzl sl cosdlos 5 oMbl (5,53
plls yo cdlae  Jelge cnl o9 S8 230 Coma Sl Sl 4o ole
b sl gims aelidi ) s 8 Jool ylipab Codles
aS 1 -0u98S A Moe () lews 31 a0 Vo4 olawd jolaie pl s aS ol
VEee plaliojl o wisg 00,5 anlpe lediol ol (Sl 51,0 42
O dolidin p AES Gl 00l (ol g 4 gy Vg 4
bl g molin coslin @039 & 595 Gl Jolis jisw iz 3l g,
o ek (b g ab JSas €0l 5 Sleyedbb
oolitel ez bl glejb (5281 oK € sl ik
lrojex 8, Jai gl eolaal b Ko slo ise j0 5 ol onls
b Vlgw jgline g Lasal) sl [l 55 9 «Cupae 5 Sdl
YO wlaws opl 5l as 0g Jlgw TV sllo ke gomme doliion ool 050,85
@ (2958wl Co Clodg agh ol lapaiie 4 bgyye 058
V 3kl B (0o )ke) O sleel 51 oS sla 5570 b 5l oYlg
sl 00 o0l (cimd L)

@l 5 osle 2lyy 5l G asliden als) Ghome Holiie @
Supde g Sdle g Sl ojer S Sl gola) (g
S pole olRiils aslul §l colaw alax 5 Cudles Sledl
eSlee a5 ol s | San il o) gl . solisl (g

8 This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

COVID-19 3o} 55 cuollw pllii 55 cdloe i3y 51y (o€ o Sroiigh Joo o> b

Ohos g JSgl> anblé

O] Cawd @ g gl (aiS g j0 9953 (Jow g 00,5 asS |,
S e CgiSali e

S psin 5l a5 Gl e 9 0ty (Folad onuy SO Cllae e
ol Sl ladiads o od slaciglad 55,8 o il il
Sl gmae el (555 I I sl 550 ] (6 Sl oyl 8
S dgupe 4 Hopfield ooac 4 Joo 8,k 51 .()) 95,5 o
Ol 285 (plarazgilg (V) 00,5 SeS (Sojglsm (sras laptanms
Dgd oo melais g gMol oaijlusgs &g 4 Al gla el asin
Ot Sl (e a9y S ool goaligs Piles ol
s o), Fam g gyl o San 5 Xi0 ypizman (V) Cansl il
a5 s a5 S o el 5 03,5 <Ll 1, Hopfield iS5l oac
SIS 3b mas &S e (saiadbe (slapy )5S Sl edal s
@ Comd Gy Gimdds> o Slee Hopfield cac oSl i
(YY) 305 39250 (ganaliss slapi ;55

At ozl Al glaaS s alax 5l Hopfield as cloaSos
Opde yac 4 5 Ab zyke VAAY Jls o Hopfield Ly as
gl 0 85 Gl sl @ Joe cnl ol Jras (cae 402 Gla oy
SladSed S oo )1 s gl ;0 WS a2y ()9 o
Hebb gl 3l a5 s 2u85L ae slasls Hopfield
Gyt ezl alible lsie 4y Wiy e aSed ol S e ool
(YY) 05, 5 & (gilwaigy Plue Jo 5 Sledbl g3lwo u5-3
Kalon 345 alail> G (53lwosly L Hopfield cac slaasiis
Iy oz cmae Slalxe 5651 (Autoassociative Memory)
a0 S L S e slaaSd paSd ol wias g ol
2929 Hopfield cas gloaSlis | asus g0 aiins diwgy o
g2 bl s Jate S00S5 @ lagyg)sh de 5,0k ddud j3 105l
dod dlwgy Sl 50 5 )l S92y (B9 4 (9)98 St il bS]
(TY) aiad 5lome 055 4 ¥lasl alex 51 YL

:(Propagation rule) ,Lis! g5
63939 5952 Bl Condg 48z oS WS oo i 55 56 (]

095 g0 iy ya5 43gS o T HLicl 8 508 o 13 9,88 S

ools (plases Fewly O¥IGw 4 cllae 5logs STl 3.b ol les
el 00l ooly a4y s ol laie 4y v S5i9 4

Wools e lils Y al>
&9l ST L 50 daaslicon s 5l Jol> slassls ragsy oyl 4o
VEe v ol jo a8 0 Hlaw Y+ g et YO gl)ls aools oyl o
sloaits o oMl & g0 4 pol> udgh deliduw p o (5 910,
Skssl ys 0,8 g Telegram (WhatsApp [LinkedIn ,la clois!
Sloys ST a5 Wog 0ol e 1A-0y555 (g)ler & a5 (gl 8
4 5 dalics 5l golaas g 8,5 118 (i S axal e ylpaol ol
5o pledel et slall Gl Lo @ asx e b (590> & y90

REPCEIRCI NI

osld 6)‘Lwe.>LoT ¥ als

Soslaar (s g0 ar g dslitin y Bk 1S (l Jo 4 ool
e e a5 ciloas

odls gL
ws Bis Lol g L el glaals il daosls (5,5 e Caz
e Al Bi> a5 08 g Slol LS Lol slealols
ol ol eolaul & SO gl 350 a5l eoYlgn 4 Al g
PS4 (S Slao )T fas 5 (SBI8S olml sl
) anlS ay Jlie gl sols olazsl goue daguls 5l plas

sae e oY e Mhwga) ((F sae" Gg3!) (0 sae "oy

A eols ual..w‘ (\ dde ).a...v..o )L..ma") L) (Y

S :F als o
ooliiwl (sglSools (sla g, 5l dmosls gjlwoslel 5 o al> o ol 4o
Hopfield corae nac oS 3l (Jaw (b cyz 05d 0
O3 Gl (680l dlie G gyt Al sl 00l ool
a5k e Ll 0590wl B el onls e oS el ol
ool ;o 09290 alizee loog S L ke slasSl (Ll cdlso

N
7.(i) = th (Dw;; + b;
=

[ )

8 This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

IE-P b P8 jlosis  PB & 93

SLE agls (slmajl Al

b jlaie g ol X (1) odd dwbre Ll gl b a5 lade
oauS dgumme S Hopfield asiis gle Jlad b .auS' oo s
Sod oo iyt ) Oygo 4 &S Cuwl (Hard limiter) coew

:(VO)

Xeu @ = £ (@ 5% @) = { ]

O sloue o e bl e ool o sl 10 ceals walss g o
sl 00U 00l &L@D|—\5\c_..z.oo|..\.c|)| ‘ssl.’fd.cyo:;u g_{_’
() d0e F Jolds 0 vae =) o sae ¥ ol ) sae o gl

el 0l ools Las Y Jaum Billas &ygo et 45 g )

el o9 0l Jlosl (215 WL D,

:(Activation function) g3l J=é &b
bl 2 T G99 G X () > gileJld | ol

1 if . >0
if 7 <0

slacl Jous
Olee 1) -V 9V moeo slacl Hopfield asiiss a5 cpl a4 az g
ples s a5 bl 5l Lol o eolatul V g+ (g5 mbslael =) 4
Iy bools (i3 cows 5l o 51 (DMSio =Y 5 ) e olacl 4y slael

Hopfield aSis ;o ools 12 4y ouls 00ls plais| mos sae U § dsgomxe ) oo

0old & 4 oul 00ld plais! o sue ool

e A I I

-V =Y )

V-V

HRRR

YY)

)

Confusion) Sz 60,0 G le (g, 5l (Joe ol jekae 4

saimsylis Accuracy b coro yiel,b .l oo solaw! (Matrix

D on dmle 1) Joo 9

SIAFAS s slaools g bige] slagSIl slacols jglaie fpod 4

b0 Al o

(Accuracy)=Sum(diag(CM))/Sum(Sum(CM))

5 a8 0gh &l slaisS 4 g eal aolejle JKE 4 Wb sl
Shital g anwgs 5B dagaiels ub p 0gd dieo e o 5l wlgo
slailp dsng (Sawzmg 45 S5 oy (Sole 4 Wil o

Al 80 1SS gglSenls

bast
LS5l e 4SS oo @) (LS iy o a5 jsboles

Py

ol yhd ol xax cunl oals astiv Y Jae,8 10 a5 jgblen
}IoMTwo@oxdw\ome;uﬁuJSWﬁ

A oo lid |y Joe Zoro g S8S 399 Jge 8

)b.n.».w‘g&\my 7 4\.19).0
J.A.:c)flks';}.w)lfdlili‘slfﬁbdgk)malqﬂjél:&}/w

Cowd 4y ails cail bosls oyg,0 asls ioli8l Jaw sl g 21k 5

a This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

COVID-19 o) 50 Cwollw pllii o cdlas (2b 5yl 61y (S guan dioiigd Joo >k

"as¥ole Lues" Mslightly fair” § "aYole 5" ['quite unfair”
Digd o mumds very fair” L "aVole L3" Mquite fair" |
»ly cwlss pandas GLulsS o group by s, 5l eolaiw! b

Sloolaiwl b g 05,8 (soipmmds JuST L 5T o o 5w (!
ool gt Glrcws 5 5l SO 2 0 ool slass count g,

s 3 0 higal oo (5 3508 glaesls 5l eslawl L Hopfield

B1o At 1y Sl 5 )90 Gz 0315 5095, o (sl aSid
FB ol o g ad0p5d i ST LB S o beoosls jglate ol ay
oSl 3o aS suls ol predicted label ob L ygiw S

ICVRJCRE 1) PRV S U ST EVWE SRS VI SR S JUIT R Wt 5

ol iz Y ooz 50 0dd s i ez olass 0l L "asYolels " Mvery unfair'' L " aYolel L3 4 lacns

0l (g Slacuz polaad 5 oLY Joo

Gy B 003l olanl comz gl Y M ezl oz

) aYolel L= very unfair \
Y GYolel s quite unfair Y
YA aVole oS slightly fair v
of w¥ole bws quite fair (3
\f aVole L= very fair N

s cenzyr & bgsye bz olass s (o ol o &S

iJoe 2Lyl e

from sklearn.metrics import confusion matrix
confusion matrix(testLabels, predictediabels)
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# Accuracy
from sklearn.metrics import accuracy_score
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