
Notification of Abstract Acceptance - ID.2557

Regina Chelinia Erianda Putri, M.T. <regina.chelinia@usd.ac.id>
Wed 7/5/2023 11:57 PM

To:Herry P Suryawan <herrypribs@usd.ac.id>
Cc:B. Wuri Harini <wuribernard@usd.ac.id>

1 attachments (214 KB)

020- 07 Acceptance Abstract InCASST 2023.pdf;

Dear Author InCASST 2023

Through this le�er, we the commi�ee of the Interna�onal Conference on Applied
Sciences  and  Smart  Technology  2023, Faculty of  Science &  Technology, Sanata Dharma
University pleased to inform you that your abstract has been reviewed with selec�ve process
by our editorial team.
We  congratulate  to  the  author  with  Abstract  ID.2557  �tled  A  STUDY  OF
STOCHASTIC EPIDEMIC MODEL DRIVEN BY FRACTIONAL BROWNIAN MOTION
COUPLED  WITH  SEASONAL  AIR  POLLUTION  has  been  accepted.  For  the  follow  up,
please prepare and upload your full paper to be submit in InCASST 2023.

Best Regards
The Commi�ee of InCASST 2023 



InCASST 2023: Reminder Submit Full paper

Regina Chelinia Erianda Putri, M.T. <regina.chelinia@usd.ac.id>
Tue 9/12/2023 8:44 PM

To:Herry P Suryawan <herrypribs@usd.ac.id>
Cc:B. Wuri Harini <wuribernard@usd.ac.id>

1 attachments (173 KB)

080 - 09 Reminder Submitted Fullpaper InCASST.pdf;

Dear Author
Herry Pribawanto Suryawan

We, the commi�ee of the Interna�onal Conference on Applied Sciences and Smart Technology
2023,  Faculty of  Science & Technology,  Sanata Dharma University inform you that the full  paper with
abstract ID. 2557 �tled “A STUDY OF STOCHASTIC EPIDEMIC MODEL DRIVEN BY FRACTIONAL BROWNIAN
MOTION COUPLED WITH SEASONAL AIR POLLUTION” has not been submi�ed yet. Therefore, we would
like to remind you to submit your full paper by the deadline of September 18, 2023.

A�er that, please con�nue with payment of the registra�on fee for the InCASST Conference. The
payment can be paid by the deadline of September 25, 2023. A�er comple�ng the payment, please kindly
submit your payment receipt to the form wri�en on the website. Payment receipt will be sent to your e-
mail. If you have any ques�ons, please do not hesitate to contact us.

Finally, we thank you very much for your kind a�en�on and coopera�on.

Best regard
Commi�ee of InCASST 2023        



LOA InCASST 2023

Regina Chelinia Erianda Putri, M.T. <regina.chelinia@usd.ac.id>
Tue 10/3/2023 4:34 PM

To:Herry P Suryawan <herrypribs@usd.ac.id>
Cc:B. Wuri Harini <wuribernard@usd.ac.id>

Dear
Herry Pribawanto Suryawan
Department of Mathema�cs, Faculty of Science and Technology, Sanata Dharma University

We, the commi�ee of the Interna�onal Conference on Applied Sciences and Smart Technology
2023,  Faculty  of  Science  &  Technology,  Sanata  Dharma  University  pleased  to  inform  you  that  we
congratulate to the author with full paper ID.2885 �tled “A STUDY OF STOCHASTIC  EPIDEMIC  MODEL 
DRIVEN   BY   LIOUVILLE   FRACTIONAL  BROWNIAN   MOTION   COUPLED   WITH   SEASONAL   AIR  
POLLUTION”  at  this
conference has been accepted.

Registra�on fee for the InCASST Conference can be paid according to invoice number 37/InCASST-
USD/I/2023   to  complete  the  process.   A�er  comple�ng  the  payment,   please kindly submit your
payment receipt to the form wri�en on web.  Payment receipt will be sent by e-mail. We look forward to
seeing  you for  oral  presenta�on at  the  Conference InCASST 2023 on 18 October  2023 in  Yogyakarta,
Indonesia. If you have any ques�ons, please do not hesitate to contact us. 

Finally, we thank you very much for your kind a�en�on and coopera�on.

Best regards
Commi�ee  of InCASST 2023



Re: InCASST 2023: Notification for Author

B. Wuri Harini <wuribernard@usd.ac.id>
Thu 10/19/2023 9:55 PM

To:Regina Chelinia Erianda Putri, M.T. <regina.chelinia@usd.ac.id>;yurriwagiu01@gmail.com
<yurriwagiu01@gmail.com>;Fairusy Haryani <fairusy.fita@staff.uns.ac.id>;Lanny Agustine, ST., MT.
<lanny.agustine@ukwms.ac.id>;herukusw@gmail.com <herukusw@gmail.com>;dewifransisca210@gmail.com
<dewifransisca210@gmail.com>;Tidiane Guindo <tidianeguindo9@gmail.com>;petrus iwan
<petrusiwan7@gmail.com>;4200220001@students.itny.ac.id <4200220001@students.itny.ac.id>;okysugarbo@itny.ac.id
<okysugarbo@itny.ac.id>;kurniarafi@gmail.com <kurniarafi@gmail.com>;stefanussupri00@gmail.com
<stefanussupri00@gmail.com>;rofii.ahmadsyafiq@gmail.com <rofii.ahmadsyafiq@gmail.com>;
davidd.putraa@gmail.com <davidd.putraa@gmail.com>;Akbar Pribadi <akbarpribadi10@gmail.com>;salehin@up.edu
<salehin@up.edu>;Andika FEB <andika@janabadra.ac.id>;thomas25.t2@gmail.com <thomas25.t2@gmail.com>;
ivangunawan@ukwms.ac.id <ivangunawan@ukwms.ac.id>;Djoko Untoro S. <joko_unt@usd.ac.id>

Dear Authors

We have received the results of your paper review. The review results can be viewed on the
InCASST website using your account. Please revise your paper before the revision deadline of
October 21, 2023. Revisions can include following the reviewer's sugges�ons and correc�ng typos
or forma�ng errors. A�er comple�ng the paper revision, please re-upload your paper into the
system at author version part. Ignore this no�fica�on if you have already sent a revised paper
into the system.
Thank you.

Regards,
Dr. Bernadeta Wuri Harini

From: Regina Chelinia Erianda Putri, M.T. <regina.chelinia@usd.ac.id>

Sent: Tuesday, October 17, 2023 2:43 AM

To: yurriwagiu01@gmail.com <yurriwagiu01@gmail.com>; Fairusy Haryani <fairusy.fita@staff.uns.ac.id>;

Lanny Agus�ne, ST., MT. <lanny.agus�ne@ukwms.ac.id>; herukusw@gmail.com <herukusw@gmail.com>;

dewifransisca210@gmail.com <dewifransisca210@gmail.com>; Tidiane Guindo

<�dianeguindo9@gmail.com>; petrus iwan <petrusiwan7@gmail.com>; 4200220001@students.itny.ac.id

<4200220001@students.itny.ac.id>; okysugarbo@itny.ac.id <okysugarbo@itny.ac.id>;

kurniarafi@gmail.com <kurniarafi@gmail.com>; stefanussupri00@gmail.com

<stefanussupri00@gmail.com>; rofii.ahmadsyafiq@gmail.com <rofii.ahmadsyafiq@gmail.com>;

davidd.putraa@gmail.com <davidd.putraa@gmail.com>; Akbar Pribadi <akbarpribadi10@gmail.com>;

salehin@up.edu <salehin@up.edu>; Andika FEB <andika@janabadra.ac.id>; thomas25.t2@gmail.com

<thomas25.t2@gmail.com>; ivangunawan@ukwms.ac.id <ivangunawan@ukwms.ac.id>; Djoko Untoro S.

<joko_unt@usd.ac.id>; syaifuleddy@gmail.com <syaifuleddy@gmail.com>; Rasional Sitepu.

<rasional@ukwms.ac.id>; A. Bayu Primawan <bayu@usd.ac.id>; sesaria.tamara@prase�yamulya.ac.id

<sesaria.tamara@prase�yamulya.ac.id>; Achilleus Hermawan Astyanto <achil.herma@usd.ac.id>;

nanda.se�awan@pmbs.ac.id <nanda.se�awan@pmbs.ac.id>; Iwan Binanto <iwan@usd.ac.id>; I Made

Wicaksana Ekaputra <made@usd.ac.id>; azis.saputra@student.pmsbe.ac.id

<azis.saputra@student.pmsbe.ac.id>; aning@ukwms.ac.id <aning@ukwms.ac.id>; Adi�a Aulia

<adi�a.aulia93@gmail.com>; erni_uh@janabadra.ac.id <erni_uh@janabadra.ac.id>; Astghik Grigoryan

<astghik.l.grigoryan@gmail.com>; nur.uddin55571@gmail.com <nur.uddin55571@gmail.com>; Dr. Ir.

Suratno Louren�us , MS. <suratno.louren�us@ukwms.ac.id>; albert@ukwms.ac.id <albert@ukwms.ac.id>;

chelseakuliah27@gmail.com <chelseakuliah27@gmail.com>; fxdavidwijaya@yahoo.co.id

<fxdavidwijaya@yahoo.co.id>; Herry P Suryawan <herrypribs@usd.ac.id>; Agnes Maria Polina

<a.m.polina@usd.ac.id>; Heryoga Winarbawa, M.Eng. <heryoga@usd.ac.id>; pras@dosen.usd.ac.id

<pras@dosen.usd.ac.id>; Linggo Sumarno <lingsum@usd.ac.id>; vi�alis.ayu@no�ngham.ac.uk



<vi�alis.ayu@no�ngham.ac.uk>; adrianaanteng@ukwms.ac.id <adrianaanteng@ukwms.ac.id>; YB.

Lukiyanto <lukiyanto@usd.ac.id>; Nathania Puspitasari <nathania.puspita@ukwms.ac.id>

Cc: B. Wuri Harini <wuribernard@usd.ac.id>

Subject: RE: InCASST 2023: No�fica�on for Author

Dear Authors

Here we a�ach the background for online presenta�ons via ZOOM and the zoom link for the main session.
You can choose one of the following backgrounds.

Topic: InCASST
Time: Oct 18, 2023 07:00 AM Jakarta
Join Zoom Mee�ng
h�ps://usd-ac-id.zoom.us/j/97801250377?pwd=SVJUZ05oY1JsZVhpZW5QN1lNRSsrdz09
Mee�ng ID: 978 0125 0377
Passcode: 340767

Best regard
Commi�ee of InCASST 2023

From: Regina Chelinia Erianda Putri, M.T.
Sent: 14 October 2023 9:44
To: yurriwagiu01@gmail.com; Fairusy Haryani; Lanny Agus�ne, ST., MT.; herukusw@gmail.com;
dewifransisca210@gmail.com; Tidiane Guindo; petrus iwan; 4200220001@students.itny.ac.id;
okysugarbo@itny.ac.id; kurniarafi@gmail.com; stefanussupri00@gmail.com;
rofii.ahmadsyafiq@gmail.com; davidd.putraa@gmail.com; Akbar Pribadi; salehin@up.edu; Andika FEB;
thomas25.t2@gmail.com; ivangunawan@ukwms.ac.id; Djoko Untoro S.; syaifuleddy@gmail.com; Rasional
Sitepu.; A. Bayu Primawan; sesaria.tamara@prase�yamulya.ac.id; Achilleus Hermawan Astyanto;
nanda.se�awan@pmbs.ac.id; Iwan Binanto; I Made Wicaksana Ekaputra;
azis.saputra@student.pmsbe.ac.id; aning@ukwms.ac.id; Adi�a Aulia; erni_uh@janabadra.ac.id; Astghik
Grigoryan; nur.uddin55571@gmail.com; Dr. Ir. Suratno Louren�us , MS.; albert@ukwms.ac.id;
chelseakuliah27@gmail.com; fxdavidwijaya@yahoo.co.id; Herry P Suryawan; Agnes Maria Polina; Heryoga
Winarbawa, M.Eng.; pras@dosen.usd.ac.id; Linggo Sumarno; vi�alis.ayu@no�ngham.ac.uk;
adrianaanteng@ukwms.ac.id; YB. Lukiyanto; Nathania Puspitasari
Cc: B. Wuri Harini
Subject: RE: InCASST 2023: No�fica�on for Author

Dear Authors

We have received the results  of  your paper review. The review results  can be viewed on the
InCASST website using your respec�ve account. You are required to revise your submission before the
submission deadline of October 21, 2023. Revisions can include following the reviewer's sugges�ons and
correc�ng typos or forma�ng errors. A�er comple�ng the revision, re-upload your paper.

Thank you for your a�en�on.

Best regards
Commi�ee of InCASST 2023

From: Regina Chelinia Erianda Putri, M.T.
Sent: 12 October 2023 10:22
To: yurriwagiu01@gmail.com; Fairusy Haryani; Lanny Agus�ne, ST., MT.; herukusw@gmail.com;
dewifransisca210@gmail.com; Tidiane Guindo; petrus iwan; 4200220001@students.itny.ac.id;
okysugarbo@itny.ac.id; kurniarafi@gmail.com; stefanussupri00@gmail.com;
rofii.ahmadsyafiq@gmail.com; davidd.putraa@gmail.com; Akbar Pribadi; salehin@up.edu; Andika FEB;
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thomas25.t2@gmail.com; ivangunawan@ukwms.ac.id; Djoko Untoro S.; syaifuleddy@gmail.com; Rasional
Sitepu.; A. Bayu Primawan; sesaria.tamara@prase�yamulya.ac.id; Achilleus Hermawan Astyanto;
nanda.se�awan@pmbs.ac.id; Iwan Binanto; I Made Wicaksana Ekaputra;
azis.saputra@student.pmsbe.ac.id; aning@ukwms.ac.id; Adi�a Aulia; erni_uh@janabadra.ac.id; Astghik
Grigoryan; nur.uddin55571@gmail.com; Dr. Ir. Suratno Louren�us , MS.; albert@ukwms.ac.id;
chelseakuliah27@gmail.com; fxdavidwijaya@yahoo.co.id; Herry P Suryawan; Agnes Maria Polina; Heryoga
Winarbawa, M.Eng.; pras@dosen.usd.ac.id; Linggo Sumarno; vi�alis.ayu@no�ngham.ac.uk;
adrianaanteng@ukwms.ac.id; YB. Lukiyanto
Cc: B. Wuri Harini
Subject: RE: InCASST 2023: No�fica�on for Author

Dear Authors

In addi�on informa�on, a�er the conference program InCASST we also invite all  par�cipants to
a�end Puncak DIES NATALIS Gala Dinner as on schedule. The closing ceremony and announcement Best
Presenter of InCASST 2023 will be held on Puncak DIES NATALIS.

Best regards
Commi�ee of InCASST 2023

From: Regina Chelinia Erianda Putri, M.T.
Sent: 11 October 2023 19:01
To: yurriwagiu01@gmail.com; Fairusy Haryani; Lanny Agus�ne, ST., MT.; herukusw@gmail.com;
dewifransisca210@gmail.com; Tidiane Guindo; petrus iwan; 4200220001@students.itny.ac.id;
okysugarbo@itny.ac.id; kurniarafi@gmail.com; stefanussupri00@gmail.com;
rofii.ahmadsyafiq@gmail.com; davidd.putraa@gmail.com; Akbar Pribadi; salehin@up.edu; Andika FEB;
thomas25.t2@gmail.com; ivangunawan@ukwms.ac.id; Djoko Untoro S.; syaifuleddy@gmail.com; Rasional
Sitepu.; A. Bayu Primawan; sesaria.tamara@prase�yamulya.ac.id; Achilleus Hermawan Astyanto;
nanda.se�awan@pmbs.ac.id; Iwan Binanto; I Made Wicaksana Ekaputra;
azis.saputra@student.pmsbe.ac.id; aning@ukwms.ac.id; Adi�a Aulia; erni_uh@janabadra.ac.id; Astghik
Grigoryan; nur.uddin55571@gmail.com; Dr. Ir. Suratno Louren�us , MS.; albert@ukwms.ac.id;
chelseakuliah27@gmail.com; fxdavidwijaya@yahoo.co.id; Herry P Suryawan; Agnes Maria Polina; Heryoga
Winarbawa; M.Eng.; pras@dosen.usd.ac.id; Linggo Sumarno; vi�alis.ayu@no�ngham.ac.uk;
adrianaanteng@ukwms.ac.id; YB. Lukiyanto
Cc: B. Wuri Harini
Subject: RE: InCASST 2023: No�fica�on for Author

Dear Authors

Through this email, we, the InCASST commi�ee inform you about rundown of InCASST and the
schedule of keynote speaker session  and distribu�on room of InCASST 2023 parallel sessions also schedule
of Puncak DIES NATALIS as a�ached. For ease of coordina�on we provide the InCASST 2023 WhatsApp
group with  the following link.  Please,  follow this  link  to  join  InCASST 2023 WhatsApp group:  h�ps://
chat.whatsapp.com/F0E4AfePJsW3iv4O5qCNAK .

Best Regards
Commi�ee of InCASST 2023

From: Regina Chelinia Erianda Putri, M.T.
Sent: 10 October 2023 14:11
To: yurriwagiu01@gmail.com; Fairusy Haryani; Lanny Agus�ne, ST., MT.; herukusw@gmail.com;
dewifransisca210@gmail.com; Tidiane Guindo; petrus iwan; 4200220001@students.itny.ac.id;
okysugarbo@itny.ac.id; kurniarafi@gmail.com; stefanussupri00@gmail.com;
rofii.ahmadsyafiq@gmail.com; davidd.putraa@gmail.com; Akbar Pribadi; salehin@up.edu; Andika FEB;
thomas25.t2@gmail.com; ivangunawan@ukwms.ac.id; Djoko Untoro S.; syaifuleddy@gmail.com; Rasional
Sitepu.; A. Bayu Primawan; sesaria.tamara@prase�yamulya.ac.id; Achilleus Hermawan Astyanto;
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nanda.se�awan@pmbs.ac.id; Iwan Binanto; I Made Wicaksana Ekaputra;
azis.saputra@student.pmsbe.ac.id; aning@ukwms.ac.id; Adi�a Aulia; erni_uh@janabadra.ac.id; Astghik
Grigoryan; nur.uddin55571@gmail.com; Dr. Ir. Suratno Louren�us , MS.; albert@ukwms.ac.id;
chelseakuliah27@gmail.com; fxdavidwijaya@yahoo.co.id; Herry P Suryawan; Agnes Maria Polina; Heryoga
Winarbawa, M.Eng.; pras@dosen.usd.ac.id; Linggo Sumarno; vi�alis.ayu@no�ngham.ac.uk;
adrianaanteng@ukwms.ac.id
Cc: B. Wuri Harini
Subject: RE: InCASST 2023: No�fica�on for Author

Dear Authors

Through this email, we, the InCASST commi�ee inform you about the schedule about keynote speaker
session  and distribu�on room of InCASST 2023 parallel sessions as a�ached.

Best Regards
Commi�ee of InCASST 2023

From: Regina Chelinia Erianda Putri, M.T.
Sent: 03 October 2023 17:33
To: yurriwagiu01@gmail.com; Fairusy Haryani; Lanny Agus�ne, ST., MT.; herukusw@gmail.com;
dewifransisca210@gmail.com; Tidiane Guindo; petrus iwan; 4200220001@students.itny.ac.id;
okysugarbo@itny.ac.id; kurniarafi@gmail.com; stefanussupri00@gmail.com;
rofii.ahmadsyafiq@gmail.com; davidd.putraa@gmail.com; Akbar Pribadi; salehin@up.edu; Andika FEB;
thomas25.t2@gmail.com; ivangunawan@ukwms.ac.id; Djoko Untoro S.; syaifuleddy@gmail.com; Rasional
Sitepu.; A. Bayu Primawan; sesaria.tamara@prase�yamulya.ac.id; Achilleus Hermawan Astyanto;
nanda.se�awan@pmbs.ac.id; Iwan Binanto; I Made Wicaksana Ekaputra;
azis.saputra@student.pmsbe.ac.id; aning@ukwms.ac.id; Adi�a Aulia; erni_uh@janabadra.ac.id; Astghik
Grigoryan; nur.uddin55571@gmail.com; Dr. Ir. Suratno Louren�us , MS.; albert@ukwms.ac.id;
chelseakuliah27@gmail.com; fxdavidwijaya@yahoo.co.id; Herry P Suryawan; Agnes Maria Polina; Heryoga
Winarbawa, M.Eng.; pras@dosen.usd.ac.id; Linggo Sumarno; vi�alis.ayu@no�ngham.ac.uk;
adrianaanteng@ukwms.ac.id
Cc: B. Wuri Harini
Subject: InCASST 2023: No�fica�on for Author

Dear Authors
InCASST 2023

We the  commi�ee of  InCASST 2023,  would like to inform several   announcements related to the
implementa�on of InCASST 2023 as follows:

1. Presenters collect the conference presenta�on file into the following Google Drive link:
h�ps://drive.google.com/drive/folders/1gwpeDMd_4G3d7ijYzB_aNoKNo7udjeuu

2. Fill in your data in the Excel file available at the link above.
3. The deadline for uploading presenta�on files is 16 October 2023. 
4. The Rundown schedule and distribu�on room of InCASST 2023 parallel sessions are a�ached.
5. Revised papers can be viewed on the InCASST 2023 website through your account.

For your a�en�on and coopera�on, we thank you.

Best regards
Commi�ee of InCASST 2023
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Reminder

B. Wuri Harini <wuribernard@usd.ac.id>
Sun 10/22/2023 7:03 PM

To:Regina Chelinia Erianda Putri, M.T. <regina.chelinia@usd.ac.id>;yurriwagiu01@gmail.com
<yurriwagiu01@gmail.com>;Fairusy Haryani <fairusy.fita@staff.uns.ac.id>;Lanny Agustine, ST., MT.
<lanny.agustine@ukwms.ac.id>;herukusw@gmail.com <herukusw@gmail.com>;dewifransisca210@gmail.com
<dewifransisca210@gmail.com>;Tidiane Guindo <tidianeguindo9@gmail.com>;petrus iwan
<petrusiwan7@gmail.com>;4200220001@students.itny.ac.id <4200220001@students.itny.ac.id>;okysugarbo@itny.ac.id
<okysugarbo@itny.ac.id>;kurniarafi@gmail.com <kurniarafi@gmail.com>;stefanussupri00@gmail.com
<stefanussupri00@gmail.com>;rofii.ahmadsyafiq@gmail.com <rofii.ahmadsyafiq@gmail.com>;
davidd.putraa@gmail.com <davidd.putraa@gmail.com>;Akbar Pribadi <akbarpribadi10@gmail.com>;salehin@up.edu
<salehin@up.edu>;Andika FEB <andika@janabadra.ac.id>;thomas25.t2@gmail.com <thomas25.t2@gmail.com>;
ivangunawan@ukwms.ac.id <ivangunawan@ukwms.ac.id>;Djoko Untoro S. <joko_unt@usd.ac.id>

Dear authors

Un�l the deadline of October 21 2023, there are several authors who have not submi�ed their
revised papers. Please submit revised papers no later than Monday, October 23 2023. Ignore this
no�fica�on if you have already sent a revised paper into the system.
Thank you.

Regards,
Dr. Ir. Bernadeta Wuri Harini

From: B. Wuri Harini <wuribernard@usd.ac.id>

Sent: Thursday, October 19, 2023 2:55 PM

To: Regina Chelinia Erianda Putri, M.T. <regina.chelinia@usd.ac.id>; yurriwagiu01@gmail.com

<yurriwagiu01@gmail.com>; Fairusy Haryani <fairusy.fita@staff.uns.ac.id>; Lanny Agus�ne, ST., MT.

<lanny.agus�ne@ukwms.ac.id>; herukusw@gmail.com <herukusw@gmail.com>;

dewifransisca210@gmail.com <dewifransisca210@gmail.com>; Tidiane Guindo

<�dianeguindo9@gmail.com>; petrus iwan <petrusiwan7@gmail.com>; 4200220001@students.itny.ac.id

<4200220001@students.itny.ac.id>; okysugarbo@itny.ac.id <okysugarbo@itny.ac.id>;

kurniarafi@gmail.com <kurniarafi@gmail.com>; stefanussupri00@gmail.com

<stefanussupri00@gmail.com>; rofii.ahmadsyafiq@gmail.com <rofii.ahmadsyafiq@gmail.com>;

davidd.putraa@gmail.com <davidd.putraa@gmail.com>; Akbar Pribadi <akbarpribadi10@gmail.com>;

salehin@up.edu <salehin@up.edu>; Andika FEB <andika@janabadra.ac.id>; thomas25.t2@gmail.com

<thomas25.t2@gmail.com>; ivangunawan@ukwms.ac.id <ivangunawan@ukwms.ac.id>; Djoko Untoro S.

<joko_unt@usd.ac.id>; syaifuleddy@gmail.com <syaifuleddy@gmail.com>; Rasional Sitepu.

<rasional@ukwms.ac.id>; A. Bayu Primawan <bayu@usd.ac.id>; sesaria.tamara@prase�yamulya.ac.id

<sesaria.tamara@prase�yamulya.ac.id>; Achilleus Hermawan Astyanto <achil.herma@usd.ac.id>;

nanda.se�awan@pmbs.ac.id <nanda.se�awan@pmbs.ac.id>; Iwan Binanto <iwan@usd.ac.id>; I Made

Wicaksana Ekaputra <made@usd.ac.id>; azis.saputra@student.pmsbe.ac.id

<azis.saputra@student.pmsbe.ac.id>; aning@ukwms.ac.id <aning@ukwms.ac.id>; Adi�a Aulia

<adi�a.aulia93@gmail.com>; erni_uh@janabadra.ac.id <erni_uh@janabadra.ac.id>; Astghik Grigoryan
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<vi�alis.ayu@no�ngham.ac.uk>; adrianaanteng@ukwms.ac.id <adrianaanteng@ukwms.ac.id>; YB.

Lukiyanto <lukiyanto@usd.ac.id>; Nathania Puspitasari <nathania.puspita@ukwms.ac.id>



Subject: Re: InCASST 2023: No�fica�on for Author

Dear Authors

We have received the results of your paper review. The review results can be viewed on the
InCASST website using your account. Please revise your paper before the revision deadline of
October 21, 2023. Revisions can include following the reviewer's sugges�ons and correc�ng typos
or forma�ng errors. A�er comple�ng the paper revision, please re-upload your paper into the
system at author version part. Ignore this no�fica�on if you have already sent a revised paper
into the system.
Thank you.

Regards,
Dr. Bernadeta Wuri Harini

From: Regina Chelinia Erianda Putri, M.T. <regina.chelinia@usd.ac.id>

Sent: Tuesday, October 17, 2023 2:43 AM

To: yurriwagiu01@gmail.com <yurriwagiu01@gmail.com>; Fairusy Haryani <fairusy.fita@staff.uns.ac.id>;

Lanny Agus�ne, ST., MT. <lanny.agus�ne@ukwms.ac.id>; herukusw@gmail.com <herukusw@gmail.com>;

dewifransisca210@gmail.com <dewifransisca210@gmail.com>; Tidiane Guindo

<�dianeguindo9@gmail.com>; petrus iwan <petrusiwan7@gmail.com>; 4200220001@students.itny.ac.id

<4200220001@students.itny.ac.id>; okysugarbo@itny.ac.id <okysugarbo@itny.ac.id>;

kurniarafi@gmail.com <kurniarafi@gmail.com>; stefanussupri00@gmail.com

<stefanussupri00@gmail.com>; rofii.ahmadsyafiq@gmail.com <rofii.ahmadsyafiq@gmail.com>;

davidd.putraa@gmail.com <davidd.putraa@gmail.com>; Akbar Pribadi <akbarpribadi10@gmail.com>;

salehin@up.edu <salehin@up.edu>; Andika FEB <andika@janabadra.ac.id>; thomas25.t2@gmail.com

<thomas25.t2@gmail.com>; ivangunawan@ukwms.ac.id <ivangunawan@ukwms.ac.id>; Djoko Untoro S.

<joko_unt@usd.ac.id>; syaifuleddy@gmail.com <syaifuleddy@gmail.com>; Rasional Sitepu.

<rasional@ukwms.ac.id>; A. Bayu Primawan <bayu@usd.ac.id>; sesaria.tamara@prase�yamulya.ac.id

<sesaria.tamara@prase�yamulya.ac.id>; Achilleus Hermawan Astyanto <achil.herma@usd.ac.id>;

nanda.se�awan@pmbs.ac.id <nanda.se�awan@pmbs.ac.id>; Iwan Binanto <iwan@usd.ac.id>; I Made

Wicaksana Ekaputra <made@usd.ac.id>; azis.saputra@student.pmsbe.ac.id

<azis.saputra@student.pmsbe.ac.id>; aning@ukwms.ac.id <aning@ukwms.ac.id>; Adi�a Aulia

<adi�a.aulia93@gmail.com>; erni_uh@janabadra.ac.id <erni_uh@janabadra.ac.id>; Astghik Grigoryan

<astghik.l.grigoryan@gmail.com>; nur.uddin55571@gmail.com <nur.uddin55571@gmail.com>; Dr. Ir.

Suratno Louren�us , MS. <suratno.louren�us@ukwms.ac.id>; albert@ukwms.ac.id <albert@ukwms.ac.id>;

chelseakuliah27@gmail.com <chelseakuliah27@gmail.com>; fxdavidwijaya@yahoo.co.id

<fxdavidwijaya@yahoo.co.id>; Herry P Suryawan <herrypribs@usd.ac.id>; Agnes Maria Polina

<a.m.polina@usd.ac.id>; Heryoga Winarbawa, M.Eng. <heryoga@usd.ac.id>; pras@dosen.usd.ac.id

<pras@dosen.usd.ac.id>; Linggo Sumarno <lingsum@usd.ac.id>; vi�alis.ayu@no�ngham.ac.uk

<vi�alis.ayu@no�ngham.ac.uk>; adrianaanteng@ukwms.ac.id <adrianaanteng@ukwms.ac.id>; YB.

Lukiyanto <lukiyanto@usd.ac.id>; Nathania Puspitasari <nathania.puspita@ukwms.ac.id>

Cc: B. Wuri Harini <wuribernard@usd.ac.id>

Subject: RE: InCASST 2023: No�fica�on for Author

 
Dear Authors

Here we a�ach the background for online presenta�ons via ZOOM and the zoom link for the main session.
You can choose one of the following backgrounds.

Topic: InCASST
Time: Oct 18, 2023 07:00 AM Jakarta



Join Zoom Mee�ng
h�ps://usd-ac-id.zoom.us/j/97801250377?pwd=SVJUZ05oY1JsZVhpZW5QN1lNRSsrdz09
Mee�ng ID: 978 0125 0377
Passcode: 340767

Best regard
Commi�ee of InCASST 2023

From: Regina Chelinia Erianda Putri, M.T.
Sent: 14 October 2023 9:44
To: yurriwagiu01@gmail.com; Fairusy Haryani; Lanny Agus�ne, ST., MT.; herukusw@gmail.com;
dewifransisca210@gmail.com; Tidiane Guindo; petrus iwan; 4200220001@students.itny.ac.id;
okysugarbo@itny.ac.id; kurniarafi@gmail.com; stefanussupri00@gmail.com;
rofii.ahmadsyafiq@gmail.com; davidd.putraa@gmail.com; Akbar Pribadi; salehin@up.edu; Andika FEB;
thomas25.t2@gmail.com; ivangunawan@ukwms.ac.id; Djoko Untoro S.; syaifuleddy@gmail.com; Rasional
Sitepu.; A. Bayu Primawan; sesaria.tamara@prase�yamulya.ac.id; Achilleus Hermawan Astyanto;
nanda.se�awan@pmbs.ac.id; Iwan Binanto; I Made Wicaksana Ekaputra;
azis.saputra@student.pmsbe.ac.id; aning@ukwms.ac.id; Adi�a Aulia; erni_uh@janabadra.ac.id; Astghik
Grigoryan; nur.uddin55571@gmail.com; Dr. Ir. Suratno Louren�us , MS.; albert@ukwms.ac.id;
chelseakuliah27@gmail.com; fxdavidwijaya@yahoo.co.id; Herry P Suryawan; Agnes Maria Polina; Heryoga
Winarbawa, M.Eng.; pras@dosen.usd.ac.id; Linggo Sumarno; vi�alis.ayu@no�ngham.ac.uk;
adrianaanteng@ukwms.ac.id; YB. Lukiyanto; Nathania Puspitasari
Cc: B. Wuri Harini
Subject: RE: InCASST 2023: No�fica�on for Author

Dear Authors

We have received the results of your paper review. The review results can be viewed on the InCASST
website using your respec�ve account. You are required to revise your submission before the submission
deadline of October 21, 2023. Revisions can include following the reviewer's sugges�ons and correc�ng
typos or forma�ng errors. A�er comple�ng the revision, re-upload your paper.
Thank you for your a�en�on.

Best regards
Commi�ee of InCASST 2023

From: Regina Chelinia Erianda Putri, M.T.
Sent: 12 October 2023 10:22
To: yurriwagiu01@gmail.com; Fairusy Haryani; Lanny Agus�ne, ST., MT.; herukusw@gmail.com;
dewifransisca210@gmail.com; Tidiane Guindo; petrus iwan; 4200220001@students.itny.ac.id;
okysugarbo@itny.ac.id; kurniarafi@gmail.com; stefanussupri00@gmail.com;
rofii.ahmadsyafiq@gmail.com; davidd.putraa@gmail.com; Akbar Pribadi; salehin@up.edu; Andika FEB;
thomas25.t2@gmail.com; ivangunawan@ukwms.ac.id; Djoko Untoro S.; syaifuleddy@gmail.com; Rasional
Sitepu.; A. Bayu Primawan; sesaria.tamara@prase�yamulya.ac.id; Achilleus Hermawan Astyanto;
nanda.se�awan@pmbs.ac.id; Iwan Binanto; I Made Wicaksana Ekaputra;
azis.saputra@student.pmsbe.ac.id; aning@ukwms.ac.id; Adi�a Aulia; erni_uh@janabadra.ac.id; Astghik
Grigoryan; nur.uddin55571@gmail.com; Dr. Ir. Suratno Louren�us , MS.; albert@ukwms.ac.id;
chelseakuliah27@gmail.com; fxdavidwijaya@yahoo.co.id; Herry P Suryawan; Agnes Maria Polina; Heryoga
Winarbawa, M.Eng.; pras@dosen.usd.ac.id; Linggo Sumarno; vi�alis.ayu@no�ngham.ac.uk;
adrianaanteng@ukwms.ac.id; YB. Lukiyanto
Cc: B. Wuri Harini
Subject: RE: InCASST 2023: No�fica�on for Author

Dear Authors
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In addi�on informa�on, a�er the conference program InCASST we also invite all  par�cipants to a�end
Puncak DIES NATALIS Gala Dinner as on schedule. The closing ceremony and announcement Best Presenter
of InCASST 2023 will be held on Puncak DIES NATALIS.

Best regards
Commi�ee of InCASST 2023

From: Regina Chelinia Erianda Putri, M.T.
Sent: 11 October 2023 19:01
To: yurriwagiu01@gmail.com; Fairusy Haryani; Lanny Agus�ne, ST., MT.; herukusw@gmail.com;
dewifransisca210@gmail.com; Tidiane Guindo; petrus iwan; 4200220001@students.itny.ac.id;
okysugarbo@itny.ac.id; kurniarafi@gmail.com; stefanussupri00@gmail.com;
rofii.ahmadsyafiq@gmail.com; davidd.putraa@gmail.com; Akbar Pribadi; salehin@up.edu; Andika FEB;
thomas25.t2@gmail.com; ivangunawan@ukwms.ac.id; Djoko Untoro S.; syaifuleddy@gmail.com; Rasional
Sitepu.; A. Bayu Primawan; sesaria.tamara@prase�yamulya.ac.id; Achilleus Hermawan Astyanto;
nanda.se�awan@pmbs.ac.id; Iwan Binanto; I Made Wicaksana Ekaputra;
azis.saputra@student.pmsbe.ac.id; aning@ukwms.ac.id; Adi�a Aulia; erni_uh@janabadra.ac.id; Astghik
Grigoryan; nur.uddin55571@gmail.com; Dr. Ir. Suratno Louren�us , MS.; albert@ukwms.ac.id;
chelseakuliah27@gmail.com; fxdavidwijaya@yahoo.co.id; Herry P Suryawan; Agnes Maria Polina; Heryoga
Winarbawa; M.Eng.; pras@dosen.usd.ac.id; Linggo Sumarno; vi�alis.ayu@no�ngham.ac.uk;
adrianaanteng@ukwms.ac.id; YB. Lukiyanto
Cc: B. Wuri Harini
Subject: RE: InCASST 2023: No�fica�on for Author

Dear Authors

Through this email, we, the InCASST commi�ee inform you about rundown of InCASST and the schedule of
keynote speaker session  and distribu�on room of InCASST 2023 parallel sessions also schedule of Puncak
DIES NATALIS as a�ached. For ease of coordina�on we provide the InCASST 2023 WhatsApp group with the
following link. Please, follow this link to join InCASST 2023 WhatsApp group: h�ps://chat.whatsapp.com/
F0E4AfePJsW3iv4O5qCNAK .

Best Regards
Commi�ee of InCASST 2023

From: Regina Chelinia Erianda Putri, M.T.
Sent: 10 October 2023 14:11
To: yurriwagiu01@gmail.com; Fairusy Haryani; Lanny Agus�ne, ST., MT.; herukusw@gmail.com;
dewifransisca210@gmail.com; Tidiane Guindo; petrus iwan; 4200220001@students.itny.ac.id;
okysugarbo@itny.ac.id; kurniarafi@gmail.com; stefanussupri00@gmail.com;
rofii.ahmadsyafiq@gmail.com; davidd.putraa@gmail.com; Akbar Pribadi; salehin@up.edu; Andika FEB;
thomas25.t2@gmail.com; ivangunawan@ukwms.ac.id; Djoko Untoro S.; syaifuleddy@gmail.com; Rasional
Sitepu.; A. Bayu Primawan; sesaria.tamara@prase�yamulya.ac.id; Achilleus Hermawan Astyanto;
nanda.se�awan@pmbs.ac.id; Iwan Binanto; I Made Wicaksana Ekaputra;
azis.saputra@student.pmsbe.ac.id; aning@ukwms.ac.id; Adi�a Aulia; erni_uh@janabadra.ac.id; Astghik
Grigoryan; nur.uddin55571@gmail.com; Dr. Ir. Suratno Louren�us , MS.; albert@ukwms.ac.id;
chelseakuliah27@gmail.com; fxdavidwijaya@yahoo.co.id; Herry P Suryawan; Agnes Maria Polina; Heryoga
Winarbawa, M.Eng.; pras@dosen.usd.ac.id; Linggo Sumarno; vi�alis.ayu@no�ngham.ac.uk;
adrianaanteng@ukwms.ac.id
Cc: B. Wuri Harini
Subject: RE: InCASST 2023: No�fica�on for Author

Dear Authors

Through this email, we, the InCASST commi�ee inform you about the schedule about keynote speaker
session  and distribu�on room of InCASST 2023 parallel sessions as a�ached.
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Best Regards
Commi�ee of InCASST 2023

From: Regina Chelinia Erianda Putri, M.T.
Sent: 03 October 2023 17:33
To: yurriwagiu01@gmail.com; Fairusy Haryani; Lanny Agus�ne, ST., MT.; herukusw@gmail.com;
dewifransisca210@gmail.com; Tidiane Guindo; petrus iwan; 4200220001@students.itny.ac.id;
okysugarbo@itny.ac.id; kurniarafi@gmail.com; stefanussupri00@gmail.com;
rofii.ahmadsyafiq@gmail.com; davidd.putraa@gmail.com; Akbar Pribadi; salehin@up.edu; Andika FEB;
thomas25.t2@gmail.com; ivangunawan@ukwms.ac.id; Djoko Untoro S.; syaifuleddy@gmail.com; Rasional
Sitepu.; A. Bayu Primawan; sesaria.tamara@prase�yamulya.ac.id; Achilleus Hermawan Astyanto;
nanda.se�awan@pmbs.ac.id; Iwan Binanto; I Made Wicaksana Ekaputra;
azis.saputra@student.pmsbe.ac.id; aning@ukwms.ac.id; Adi�a Aulia; erni_uh@janabadra.ac.id; Astghik
Grigoryan; nur.uddin55571@gmail.com; Dr. Ir. Suratno Louren�us , MS.; albert@ukwms.ac.id;
chelseakuliah27@gmail.com; fxdavidwijaya@yahoo.co.id; Herry P Suryawan; Agnes Maria Polina; Heryoga
Winarbawa, M.Eng.; pras@dosen.usd.ac.id; Linggo Sumarno; vi�alis.ayu@no�ngham.ac.uk;
adrianaanteng@ukwms.ac.id
Cc: B. Wuri Harini
Subject: InCASST 2023: No�fica�on for Author

Dear Authors
InCASST 2023

We  the   commi�ee  of  InCASST  2023,  would  like  to  inform  several   announcements  related  to  the
implementa�on of InCASST 2023 as follows:

1. Presenters collect the conference presenta�on file into the following Google Drive link:
h�ps://drive.google.com/drive/folders/1gwpeDMd_4G3d7ijYzB_aNoKNo7udjeuu

2. Fill in your data in the Excel file available at the link above.
3. The deadline for uploading presenta�on files is 16 October 2023. 
4. The Rundown schedule and distribu�on room of InCASST 2023 parallel sessions are a�ached.
5. Revised papers can be viewed on the InCASST 2023 website through your account.

For your a�en�on and coopera�on, we thank you.

Best regards
Commi�ee of InCASST 2023
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InCASST 2023: Copyright

Regina Chelinia Erianda Putri, M.T. <regina.chelinia@usd.ac.id>
Wed 12/13/2023 6:01 PM

To:yurriwagiu01@gmail.com <yurriwagiu01@gmail.com>;Fairusy Haryani <fairusy.fita@staff.uns.ac.id>;Lanny Agustine,
ST., MT. <lanny.agustine@ukwms.ac.id>;herukusw@gmail.com <herukusw@gmail.com>;dewifransisca210@gmail.com
<dewifransisca210@gmail.com>;Tidiane Guindo <tidianeguindo9@gmail.com>;petrus iwan
<petrusiwan7@gmail.com>;4200220001@students.itny.ac.id <4200220001@students.itny.ac.id>;okysugarbo@itny.ac.id
<okysugarbo@itny.ac.id>;kurniarafi@gmail.com <kurniarafi@gmail.com>;stefanussupri00@gmail.com
<stefanussupri00@gmail.com>;rofii.ahmadsyafiq@gmail.com <rofii.ahmadsyafiq@gmail.com>;
davidd.putraa@gmail.com <davidd.putraa@gmail.com>;Akbar Pribadi <akbarpribadi10@gmail.com>;salehin@up.edu
<salehin@up.edu>;Andika FEB <andika@janabadra.ac.id>;thomas25.t2@gmail.com <thomas25.t2@gmail.com>;
ivangunawan@ukwms.ac.id <ivangunawan@ukwms.ac.id>;Djoko Untoro S. <joko_unt@usd.ac.id>;
syaifuleddy@gmail.com <syaifuleddy@gmail.com>
Cc:B. Wuri Harini <wuribernard@usd.ac.id>

Dear Authors,

In connec�on with the progress of publica�on to E3S. We, the InCASST 2023 commi�ee, request to the
authors to

1. Fill in the Copyright form that has been provided according to your iden�ty through this link:
h�ps://drive.google.com/drive/folders/1mJuD3IHjjbJjSZcxyeVi70Cehc6Qyg3o?usp=sharing

2. Your filled submission file can be drop through this link :
h�ps://drive.google.com/drive/folders/1bUzNfmN2zhMvjaCXu2icbdfzAYV3eS4q?usp=sharing

3. The deadline for submi�ng the form is December 15, 2023.
Thank you for your a�en�on.

Best regard
Commi�ee of InCASST 2023

Regina Chelinia Erianda Putri,M.T.

Sanata Dharma University, Yogyakarta, Indonesia
Email addresses: regina.chelinia@usd.ac.id

From: Regina Chelinia Erianda Putri, M.T.
Sent: Wednesday, 13 December 2023 17:41
To: B. Wuri Harini; yurriwagiu01@gmail.com; Fairusy Haryani; Lanny Agus�ne, ST., MT.;
herukusw@gmail.com; dewifransisca210@gmail.com; Tidiane Guindo; petrus iwan;
4200220001@students.itny.ac.id; okysugarbo@itny.ac.id; kurniarafi@gmail.com;
stefanussupri00@gmail.com; rofii.ahmadsyafiq@gmail.com; davidd.putraa@gmail.com; Akbar Pribadi;
salehin@up.edu; Andika FEB; thomas25.t2@gmail.com; ivangunawan@ukwms.ac.id; Djoko Untoro S.;
syaifuleddy@gmail.com; Rasional Sitepu.; A. Bayu Primawan; sesaria.tamara@prase�yamulya.ac.id;
Achilleus Hermawan Astyanto; nanda.se�awan@pmbs.ac.id; Iwan Binanto; I Made Wicaksana Ekaputra;
azis.saputra@student.pmsbe.ac.id; aning@ukwms.ac.id; Adi�a Aulia; erni_uh@janabadra.ac.id; Astghik
Grigoryan; Nur Uddin; Dr. Ir. Suratno Louren�us , MS.; albert@ukwms.ac.id; chelseakuliah27@gmail.com;
fxdavidwijaya@yahoo.co.id; Herry P Suryawan; Agnes Maria Polina; Heryoga Winarbawa, M.Eng.;
pras@dosen.usd.ac.id; Linggo Sumarno; vi�alis.ayu@no�ngham.ac.uk; adrianaanteng@ukwms.ac.id; YB.
Lukiyanto; Nathania Puspitasari; Linggo Sumarno; nanda.se�awan@pmbs.ac.id
Cc: B. Wuri Harini
Subject: InCASST 2023: Copyright

Dear Authors,
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A Study of Stochastic Epidemic Model Driven by Liouville 
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Abstract. Air pollution can cause and provoke respiratory diseases. It is an important topic to the public, 

particularly in developing countries. Since there are many uncertain factors in the environment, stochastic 

differential equation model is a powerful tool to study the changes of air pollution and the transmission of 

infectious diseases. The removal of air pollutants as well as the transmission of diseases can be influenced 

by random perturbations with memories. In this research, we develop a mathematical model in the form of 
a system of stochastic differential equations driven by fractional Brownian motion of Liouville-type, 

coupled with seasonal air pollution, to study the dynamics of infectious respiratory disease spread. 

1 Introduction 

Air pollution has aroused a great concern all over the 

world, because it can cause and aggravate respiratory 

diseases, see e.g. [1].  According to Alyousifi et al in [2] 

the level of air pollution reaches epidemic levels, which 

is caused by increasing use of fossil fuels, increasing 

vehicle exhaust emissions, the excessive 

industrialization and the destruction of vegetation. 
Numerous epidemiological studies have shown 

associations of particulate air pollution with risk for 

various adverse health outcomes, in which the most 

affected pathologies are chronic obstructive pulmonary 

disease, lung cancer, influenza and respiratory 

infectious diseases, see, for instances [3-5]. Hence, it is 

important to have a comprehensive understanding 

through mathematical means of the change of air 

pollution, and to evaluate the effects of air pollution on 

people’s health. Since there are many random factors in 

the environment as mentioned in [6-7], stochastic 

differential equation (SDE) model is a useful tool to 

study the changes of air pollution and the transmission 

of infectious diseases [8-9]. 

The air quality index (AQI) is commonly used as a 

standard measurement of air quality in a quantitative 

description. Human activities are the main sources of air 

pollution and lead to atmospheric contamination with a 

wide variety of pollutants such as fine particulate matter, 

inhalable particles, carbon monoxide, ozone, nitrogen 

dioxide, and sulfur dioxide [10]. However, some 

pollutants may be cleared by vegetation or dispersed by 

wind. Some studies, such as in [11-12], show that high 
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concentrations of air pollutants have a positive 

association with respiratory symptoms or 

hospitalization. Chung et al. in [13] showed that hospital 

admissions due to chronic obstructive pulmonary 

disease (COPD) and the increase in asthma prevalence 

were associated with the level of outdoor air pollutants. 

In particular, some epidemiological and experimental 

studies indicated an increased risk for respiratory viral 

infections, see e.g. [14]. To study the impact of seasonal 

changes in air pollution and random factors in the 

environment on infectious respiratory diseases, He et al 

in 2019 developed a stochastic susceptible-infective-

susceptible (SIS) model driven by random change of air 

pollution, see [15]. This model has two features: 

1. the equations of the value of AQI, denoted by �(�),  

    and the number of infectives, denoted by �(�), are    

    both time-inhomogeneous, i.e., the coefficients in  

    the equations are constants. 

2. the removal process of air pollution is disturbed by  

    some random factors. 

In reality, the periodic phenomenon in air pollution is 

widely observed in time series data under varying 

climatic and environment conditions as studied in [16-

17]. Therefore, it would be more realistic to assume the 

coefficients in the equation describing �(�) to be 

periodic functions rather than constants. Deepa et al in 

[18] proved that there is a linear correlation between 

particulate matter and respiratory disease. The risk of 

respiratory diseases is related to the severity of air 

pollution. When we study the dynamics of respiratory 

diseases, the infection probability of infectious 

respiratory diseases is positively correlated with the 

value of AQI. In order to describe this, we assume that 

the transmission rate of the disease is a function 

dependent on the AQI.  
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In addition to seasonal changes, random disorder can 

also affect the disease dynamics, see, for instances, [19-

21]. Therefore, it is necessary to consider randomness in 

the change of air pollution and respiratory disease 

transmission. He et al  in [22] continued their study by 

assuming that both the clearance process of air pollution 

and the infection of disease are subject to random 

disturbance. Although there are many studies of periodic 

SDE and periodic stochastic epidemic models, such as 

in [23-26], there is a lack of the analysis for 

mathematical model that couples seasonal variations in 

air pollution with the dynamics of respiratory infections. 

The dynamical behavior of the air pollutant 

concentration is an inflow-clearance process and the 

equation of the change of AQI is independent of 

infection. However, the change of AQI affects the risk 

of infection of respiratory diseases. Thus, the periodicity 

of the whole system is caused by the periodicity of one 

equation. It is not trivial to analyze the full coupled 

system directly. Therefore, mathematical analysis of 

such stochastic periodic models needs to be 

investigated. 

Motivated by the work of He et al in [22], in the 

present study we generalize the model by replacing the 

noise source from standard Brownian motion to 

Liouville fractional Brownian motion to capture the 

long memory property in the reality. The main section 

in the paper is organized as follows.  First, we 

summarize a theoretical background on the Liouville 

fractional Brownian motion. Next, we build the 

epidemic model driven by Liouville fractional Brownian 

motion coupled with seasonal air pollution. Finally, 

since the level of air pollution in the model is 

independent of the number of infectious individuals, we 

start with a derivation of a solution of the stochastic 

equation on the air pollution level by using the stochastic 

calculus with respect to Liouville fractional Brownian 

motion developed via semimartingale approximation. 

2 Model and Analysis 

2.1 Liouville Fractional Brownian Motion 
 

The fractional Brownian motion (fBm) of Hurst 

parameter � ∈ (0,1) is a centered Gaussian process � = (��)��� defined on some probability space (Ω, ℱ, ℙ ) with the covariance function  ���(�, �) = �(����) = 12 (�� + �� − |� − �|�). 
This stochastic process is introduced by A.N. 

Kolmogorov in the 1940’s and is the only Gaussian self-

similar process with stationary increments. The fBm has 

attracted many attentions due to its wide range of 

applications such as in mathematical finance, 

hydrology, filtering theory, and queuing networks. In 

the case where � = !� , the process �  is a standard 

Brownian motion. If � ≠ !�, �  is neither a 

semimartingale nor a Markov process and the classical 

Ito stochastic calculus cannot be applied. There are 

various approaches to stochastic calculus with respect to 

fBm by using some difficult tools such as: regularization 

approach [27], Malliavin calculus [28], theory of Wick 

product [29], pathwise approach [30], and white noise 

analysis [31]. However, it is not easy to find explicit 

solutions from these methods for many practical 

problems. 

 Mandelbrot and van Ness in [32] proved a 

stochastic integral representation of fBm in the form:  �� = 1Γ(� + !�) ($� + %�), 
 

where ($�)��� is a stochastic process of absolutely 

continuous trajectories and % = (%�)��� with 

%� ≔ ' (� − �)()* +��
�

�  

is called a Liouville fractional Brownian motion 

(LfBM).  Here, (��)��� is a standard Brownian motion 

and  Γ is the Euler gamma function. Note that for � = !�, %� = �� . An LfBm shares many properties of a fBm, 

such as Holder continuity of trajectories and long-range 

dependence, except that it has non-stationary 

increments. For a more detailed discussion see e.g. [33]. 

Moreover, Comte and Renault in [34] gave a nice 

application of LfBm to finance. Because of these 

reasons and for simplicity we use % throughout this 

paper. It is known that %� can be approximated in ,�(Ω) by semimartingale (-�.)���, / > 0 with 

-�. = ' (� − � + /)()* +��
�

� , 
and the convergence is uniform in � ∈ [0, 2]. Stochastic 

calculus with respect to LfBm via semimartingale 

approximation was first introduced by Thao in [35] and 

then further investigated by Dung, see [36-38]. In 

particular, the SDE of the form       +4� = 5(�, 4�)+� + 6(�)4�+%� ,     4� = 7�       (1) 

is studied in [38]. In order to guarantee the existence and 

uniqueness of the solution of Eq. (1), the following 

standard assumptions on coefficients are made. The 

volatility 6: [0, 2] → ℝ is a bounded deterministic 

function and the drift coefficient 5: [0, 2] × ℝ → ℝ is a 

measurable function in all their arguments and satisfies 

the following conditions: there is a positive constant < 

such that 

1) 5(�, 7) is a continuously differentiable function 

in 7 and |5(�, 7) − 5(�, =)| ≤ <|7 − =| for all 7, = ∈ ℝ, � ∈ [0, 2], and 

2) |5(�, 7)| ≤ < (1 + |7|) for all 7 ∈ ℝ, � ∈[0, 2]. 
 

Theorem 2.1 ([38, Theorem 3.2]) 

SDE (1) has a solution which is given by 4� = ?�(!@� , 
where  

?� = exp D− ' 6(�)+%��
� E 

and @� is the unique solution of the random differential 

equation +@� = ?�5(�, ?�(!@�) +�,   @� = 7�. 
 

Note that the stochastic integral in ?� is well-defined as  

an ,�(Ω)-limit of a sequence of stochastic integrals with 

respect to semimartingale. 



 

 

 

2.2 The Model 
 

In the study of infectious respiratory disease dynamics 

affected by air pollution, an Susceptibe-Infectious 

System (SIS) model is used to describe the dynamic 

behavior of epidemics, where F(�) and �(�) denote the 

number of susceptible and infectious individuals at time �, respectively. The total population is assumed to be a 

constant G. The number of susceptible individuals can 

be represented by G − �(�). Let H(�) be the disease 

transmission rate function. The severity of air pollution 

affects the infectious respiratory disease transmission 

rate. Thus, we assume that the disease transmission rate H(�) depends on the level of air pollution, denoted as �(�). It is assumed to be a function of �(�). This is the 

rate at which susceptibles come into H(�(�)) potentially 

infectious contact with infected individuals, which 

changes with the value of �(�). In our model, the 

relationship is further assumed to be linear, i.e. HI�(�)J = H�(�). To incorporate the seasonality in the 

variation of air pollutants, the clearance rate, denoted by K(�), is assumed to change over time with a certain 

period. The inflow rate of pollutants is assumed to be a 

constant �. As mentioned in the introduction, the 

dynamics of the concentration of pollutants and infected 

individuals are stochastic. The diagram of the model is 

shown in Fig. 1.  

Fig. 1. Flow diagram of the coupled system (source: He 

et al 2020) 

In the model, we consider the situation in which both the 

disease transmission rate L(M) and the clearance rate of 

air pollutants N(M)  are influenced by random 

perturbations. Thus, we replace L(O(M))  by LIO(M)J +PQRQ(M)  and N(M) by N(M) + PSRS(M)  , where RQ(M)   

and RS(M)   are Liouville fractional white noises (the 

time derivative of LfBm in the sense of generalized 

function), PQ and PS are two nonnegative real numbers, 

which represent the intensities of noises RQ(M) and RS(M), respectively. Modifying the model in the [22], the 

seasonally forced stochastic model driven by LfBm can 

be written as 

 

⎩⎪⎪
⎨
⎪⎪⎧ +�(�) = XH�(�) IG − �(�)J�(�)G − Y�(�)Z +�

             + 6! IG − �(�)J�(�)G  +%!(�)+�(�) = (� − K(�)�(�)) +� − 6� �(�) +%�(�)
  .   (2) 

  

Here, %! dan %� are independent LfBms, H�(�) is the 

infection rate, and Y > 0 is the recovery rate for infected 

individuals. In this paper, we choose the pollution 

clearance rate K(�) to be 

                K(�) = K� + K! sin(^� + _),                       (3) 

where ^ = �abcd is a periodic parameter assuming that 

there are 365 days in a year, _ and K� are the phase 

parameter and offset parameter, respectively. The 

amplitude is controlled by K!. It is clear that K� − K! ≤K(�) ≤ K� + K!. 

   

2.3 Analysis of the Model 
 

In model (2), the second equation of �(�) is independent 

of the first equation of �(�). The explicit solution of �(�) 

can be obtained using Theorem 2.1 as follows. Let ?� =exp e− f 6� +%��� g = exp(−6�%�). The solution  �(�) is given by �(�) = ?�(!@�, where @� is the unique 

solution of the random differential equation +@� = ?�(� − K(�)?�(!@�), 
where K(�) is given by (3). Hence, +@� = exp(−6�%�) (� − K(�) exp(6�%�)@�) 

              = � exp(−6�%�) − K(�)@� . 
Rewriting the last expression, we obtain a 

nonhomogeneous linear first order random differential 

equation +@�+� + K(�)@� = � exp(−6�%�) , @� = �(0) = ��  (4) 

Let us use the integrating factor            expIf K(�)+�J 

         = expIf (K� + K! sin(^� + _)) +�J 

         = exp eK�� − i)j cos(^� + _)g. 
Then, multiply both sides of (4) by the integrating factor 

to obtain exp eK�� − K!̂ cos(^� + _)g m+@�+� + K(�)@�n 

= � exp eK�� − K!̂ cos(^� + _)g exp(−6�%�). 
The last equation is equivalent with ++� eexp eK�� − K!̂ cos(^� + _)g @�g 

= � exp eK�� − K!̂ cos(^� + _) − 6�%�g. 
Integrating from 0 to � gives 

' ++��
� exp eK�� − K!̂ cos(^� + _)g @� +� 

= ' � exp eK�� − K!̂ cos(^� + _) − 6�%�g�
�  +�. 

Applying the fundamental theorem of calculus we get exp eK�� − K!̂ cos(^� + _)g @�o�
�
 



 

 

= � ' exp eK�� − K!̂ cos(^� + _) − 6�%�g  +��
�  

and hence exp eK�� − K!̂ cos(^� + _)g @� 

= exp e− K!̂ cos _g �� 

+� ' exp eK�� − K!̂ cos(^� + _) − 6�%�g  +�.�
�  

By dividing both sides with exp eK�� − i)j cos(^� +_)g and simplifying the result gives the solution of (4): @� = �� exp e−K�� + K!̂ cos(^� + _) − K!̂ cos _g 

          +� ' exp(−K�(� − �) − 6�%�)�
�  

                      exp eK!̂ cos(^� + _) − cos(^� + _)g  +�. 
Now, �(�)  = ?�(!@�  = exp(6�%�)@� 

 = �� exp e−K�� + i)j (cos(^� + _) − cos _) +
     6�%�g + � f exp m−K�(� − �) + 6�(%� − %�) +��      i)j (cos(^� + _) − cos(^� + _))n  +�.                 (5)  

Observe that the solution (5) is complicated and hence, 

cannot be directly substituted into the first equation of 

model (2) for a further theoretical analysis. This makes 

it difficult to obtain the properties of the equation of �(�). In view of this obstacle, one should first study 

some properties of �(�) in model (2). 

3 Conclusion 

This preliminary study introduces a coupled periodic 

SDE model driven by LfBm to study the dynamics of 

infectious respiratory disease in an environment with air 

pollution. We assume that the clearance process of air 

pollutant has seasonal variation and random 

disturbance. In addition, the transmission rate of the 

disease is assumed to depend on the concentration of air 

pollutants and also has random disturbance. The 

connection between the air pollutants and the number of 

infected individuals is that the change of concentration 

of air pollutants is independent of the disease infection 

of human but affects the the susceptibility to infection. 

It is mathematically challenging to analyze this coupled 

stochastic system by exact methods. So far, we are able 

to give analytical solution for �(�). Unfortunately, this 

analytical solution of �(�)  is intricate and cannot be 

directly used in the equation of �(�) for further analysis. 

For future research we plan to do a more deep study on �(�) such as  investigation of its boundedness and the 

existence of periodic solutions. It is also planned to 

verify the theoretical results by numerical experiments. 

To see that our model whether suitable for studying 

infectious respiratory diseases whose transmission can 

be investigated by an SIS epidemiological model we 

should validate the model and estimate parameter values 

by data fitting. This will be also considered in a 

forthcoming work. 
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