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Abstract

This paper will allow Markov Chain's application in genome shared identical by descent by two

individual at full sibs model. The full sibs model was a continuous time Markov Chain with three state.

In the full sibs model, we look for the cumulative distribution function of the number of sub segment

which have 2 IBD haplotypes from a segment of the chromosome which the length is t Morgan and the

cumulative distribution function of the number of sub segment which have at least 1 IBD haplotypes

from a segment of the chromosome which the length is t Morgan. This cumulative distribution

function will be developed by the moment generating function. © 2015 AIP Publishing LLC.

Author keywords

Cited by � documents

Inform me when this document
is cited in Scopus:

Related documents

(����) Journal of Applied
Probability

, 
(����) Mathematical Biosciences

, 
(����) Advances in Applied
Probability

  

Find more related documents in
Scopus based on:

Set citation alert ▻

Distribution of the amount of
genetic material from a
chromosomal segment surviving
to the following generation

Stefanov, V.T.

Evaluation of identity-by-descent
probabilities for half-sibs on
continuous genome

 Ball, F. Stefanov, V.T.

Reward distributions associated
with some block tridiagonal
transition matrices with
applications to identity by
descent

 Stefanov, V.T. Ball, F.

View all related documents based
on references

 ▻Authors  ▻Keywords

Brought to you by  IPB University

 
AHSearch Sources Lists  ↗SciVal

https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=julie&st2=hongki&nlo=1&nlr=20&nls=count-f&sid=2d024cdfdf79ffefafe279667fa540c4&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Julie%2c+Hongki%22+57190939380%29&offset=16&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85027997762&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=julie&st2=hongki&nlo=1&nlr=20&nls=count-f&sid=2d024cdfdf79ffefafe279667fa540c4&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Julie%2c+Hongki%22+57190939380%29&relpos=14
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85065455790&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=julie&st2=hongki&nlo=1&nlr=20&nls=count-f&sid=2d024cdfdf79ffefafe279667fa540c4&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Julie%2c+Hongki%22+57190939380%29&relpos=16
https://www.scopus.com/sourceid/26916
https://service.elsevier.com/app/answers/detail/a_id/12031/supporthub/scopus/
mailto:hongkijulie@yahoo.co.id
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-3242766848&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=julie&st2=hongki&nlo=1&nlr=20&nls=count-f&sid=2d024cdfdf79ffefafe279667fa540c4&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Julie%2c+Hongki%22+57190939380%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7006219398&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-23044484007&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=julie&st2=hongki&nlo=1&nlr=20&nls=count-f&sid=2d024cdfdf79ffefafe279667fa540c4&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Julie%2c+Hongki%22+57190939380%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7006744795&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7006219398&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-70350255967&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=julie&st2=hongki&nlo=1&nlr=20&nls=count-f&sid=2d024cdfdf79ffefafe279667fa540c4&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Julie%2c+Hongki%22+57190939380%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7006219398&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7006744795&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84984538921&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84984538921&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-84984538921&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/search/form.uri?zone=TopNavBar&origin=recordpage&display=authorLookup
https://www.scopus.com/sources.uri?zone=TopNavBar&origin=recordpage
https://www.scopus.com/results/storedList.uri?listId=myDocList&origin=recordpage&zone=TopNavBar
https://www.scival.com/home?dgcid=ScopusHeader
https://www.scopus.com/alert/form/MyAlerts.uri?&origin=recordpage&zone=TopNavBar


and the cumulative distribution function; Full Sibs; the continuous time of Markov Chain; the

moment generating function

SciVal Topics

Metrics

References (��)

Brown, T.A. 
(����) Genomes.  . 
New York: John Wiley & Sons 

 

Donnelly, K.P. 

 
(����) Theoretical Population Biology, �� (�), pp. ��-��.  . 
doi: ��.����/����-����(��)�����-� 

Folland, G.B. 
(����) Fourier Analysis and Its Applications.  . 
California: Brooks/Cole Publishing Company 

 

Hartwell, L.H.D. 
Genetics: From Genes to Genomes.  . 
New York: Mc Graw Hill 

 

Hongki, J. 
(����) Distribusi Pewarisan Genom Yang Identical by Descent Pada Kasus
Dua Individu Bersaudara Kandung (Full Sibs) Dan Dua Individu Bersaudara
Tiri (Half Sibs) 
Tesis S� 

 

Loeve, M. 
(����) Probability Theory.  . 
Toronto: D. Van Nostrand Company 

 

Ross, S.M. 
(����) Stochastic Processes.  . 
New York: John Wiley&Sons, Inc 

 

Strachan, T. 
(����) The Human Genome.  . 
Manchester: Bios Scienti�c Publisher 

 

 ▻View in search results format

 

    

All

CSV export   Print  E-mail  Save to PDF

Create bibliography

�

Cited �� times

�

The probability that related individuals share some section of
genome identical by descent

Cited ��� times

View at Publisher

�

Cited ��� times

�

Cited ��� times

�

�

Cited �� times

�

Cited ���� times

�

Cited �� times

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=361fa620a73445f7515525b21406fb79&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-84984538921%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-84984538921
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84984538921&refeid=2-s2.0-0003884063&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-0020711374&origin=reflist&sort=plf-f&src=s&st1=julie&st2=hongki&nlo=1&nlr=20&nls=count-f&sid=2d024cdfdf79ffefafe279667fa540c4&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Julie%2c+Hongki%22+57190939380%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84984538921&refeid=2-s2.0-0020711374&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2f0040-5809%2883%2990004-7&locationID=3&categoryID=4&eid=2-s2.0-0020711374&issn=10960325&linkType=ViewAtPublisher&year=1983&origin=reflist&dig=7e4e330e314d949c20e771f96e5142bf
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84984538921&refeid=2-s2.0-0003906492&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84984538921&refeid=2-s2.0-0004270898&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84984538921&refeid=2-s2.0-84976674285&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84984538921&refeid=2-s2.0-0003778293&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84984538921&refeid=2-s2.0-0043009222&src=s&origin=reflist&refstat=dummy


  �� of ��  

Stefanov, V.T. 

 
(����) Genetics, ��� (�), pp. ����-����.  . 

Stefanov, V.T. 

 (Open Access)
 
(����) BMC Genetics, �, art. no. �.  . 

 
doi: ��.����/����-����-�-� 

(����) Genetika Manusia.  . 
Suryo Yogyakarta: Gadjah Mada University Press 

 

Walpole, R.E., Myers, R.H. 
(����) Ilmu Peluang Dan Statistika Untuk Insinyur Dan Ilmuwan. 

. 
Bandung: ITB 

 

Yatim, W. 
(����) Genetika 
Bandung: Penerbit Tarsito 

 

 

© Copyright ���� Elsevier B.V., All rights reserved.

�

Distribution of genome shared identical by descent by two
individuals in grandparent-type relationship

Cited �� times

View at Publisher

��

Statistics on continuous IBD data: Exact distribution
evaluation for a pair of full(half )-sibs and a pair of a (great-)
grandchild with a (great-) grandparent

Cited � times
http://www.biomedcentral.com/����-����/�/�

View at Publisher

�� Cited � times

��

Cited ��
times

��

◅ Back to results ◅ Previous  ▻Next  Top of page

https://www.scopus.com/record/display.uri?eid=2-s2.0-0033756492&origin=reflist&sort=plf-f&src=s&st1=julie&st2=hongki&nlo=1&nlr=20&nls=count-f&sid=2d024cdfdf79ffefafe279667fa540c4&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Julie%2c+Hongki%22+57190939380%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84984538921&refeid=2-s2.0-0033756492&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fdx.doi.org%2f10.1093%2fgenetics%2f156.3.1403&locationID=3&categoryID=4&eid=2-s2.0-0033756492&issn=00166731&linkType=ViewAtPublisher&year=2000&origin=reflist&dig=f1e75c7e01c84a2f3fe29abdc5d4d553
https://www.scopus.com/record/display.uri?eid=2-s2.0-2942551382&origin=reflist&sort=plf-f&src=s&st1=julie&st2=hongki&nlo=1&nlr=20&nls=count-f&sid=2d024cdfdf79ffefafe279667fa540c4&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Julie%2c+Hongki%22+57190939380%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84984538921&refeid=2-s2.0-2942551382&src=s&origin=reflist&refstat=core
http://www.biomedcentral.com/1471-2156/3/7
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1186%2f1471-2156-3-7&locationID=3&categoryID=4&eid=2-s2.0-2942551382&issn=14712156&linkType=ViewAtPublisher&year=2002&origin=reflist&dig=733fca08e14763c568fef7019849de53
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84984538921&refeid=2-s2.0-85044412784&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84984538921&refeid=2-s2.0-84893267058&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=julie&st2=hongki&nlo=1&nlr=20&nls=count-f&sid=2d024cdfdf79ffefafe279667fa540c4&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Julie%2c+Hongki%22+57190939380%29&offset=16&origin=recordpage
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85027997762&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=julie&st2=hongki&nlo=1&nlr=20&nls=count-f&sid=2d024cdfdf79ffefafe279667fa540c4&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Julie%2c+Hongki%22+57190939380%29&relpos=14
https://www.scopus.com/record/display.uri?origin=recordpage&eid=2-s2.0-85065455790&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=julie&st2=hongki&nlo=1&nlr=20&nls=count-f&sid=2d024cdfdf79ffefafe279667fa540c4&sot=anl&sdt=aut&sl=34&s=AU-ID%28%22Julie%2c+Hongki%22+57190939380%29&relpos=16


About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

⽇本語に切り替える
切换到简体中文

切換到繁體中文

Русский язык

Customer Service

Help

Tutorials

Contact us

Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the .

Terms and conditions Privacy policy

Elsevier B.V

use of cookies

https://www.elsevier.com/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/


also developed by scimago: SCIMAGO INSTITUTIONS RANKINGS

Scimago Journal & Country Rank

Home Journal Rankings Country Rankings Viz Tools Help About Us

AIP Conference Proceedings

COUNTRY

United States 

SUBJECT AREA AND
CATEGORY

Physics and Astronomy

PUBLISHER

American Institute of
Physics 

H-INDEX

75

PUBLICATION TYPE

Conferences and
Proceedings

ISSN

0094243X, 15517616

COVERAGE

1974-1978, 1983-1984,
1993, 2000-2001, 2003-
2020

INFORMATION

Homepage

How to publish in this
journal

confproc@aip.org

SCOPE

Today, AIP Conference Proceedings contain over 100,000 articles published in 1700+ proceedings and is growing by 100
volumes every year. This substantial body of scienti�c literature is testament to our 40-year history as a world-class
publishing partner, recognized internationally and trusted by conference organizers worldwide. Whether you are planning a
small specialist workshop or organizing the largest international conference, contact us, or read these testimonials, to �nd
out why so many organizers publish with AIP Conference Proceedings.

Join the conversation about this journal

Enter Journal Title, ISSN or Publisher Name  

Advances in Civil Eng Research

High Quality Open Access Original Research In Advances in Civil Engineering.

Submit Now

Hindawi Open

Universities and
research institutions in
United States

Physics and
Astronomy
(miscellaneous)

https://www.scimagoir.com/
https://www.scimagojr.com/
https://www.scimagojr.com/index.php
https://www.scimagojr.com/journalrank.php
https://www.scimagojr.com/countryrank.php
https://www.scimagojr.com/viztools.php
https://www.scimagojr.com/help.php
https://www.scimagojr.com/aboutus.php
https://www.scimagojr.com/journalrank.php?country=US
https://www.scimagojr.com/journalrank.php?area=3100
https://www.scimagojr.com/journalsearch.php?q=American%20Institute%20of%20Physics&tip=pub
https://aip.scitation.org/journal/apc
https://aip.scitation.org/apc/authors/preppapers
mailto:confproc@aip.org
https://googleads.g.doubleclick.net/aclk?sa=l&ai=Cg8rcgMFLYqKBHtCorAG91IGQDYnw3PRo-eiPudEP2tkeEAEgkNnHe2Dp2uODkA6gAeffsvYCyAEBqQLenSPW5f61PqgDAcgDywSqBPsBT9C7L12dB_lMxmHuJq3tTSiosd4tQ5cbrMsn1gi65gT75_gZvlKxf1CY_YGke7mQh5ImoxbzeYDuT6uuTFw6mqUOj_L3ebfwByk4Brt0GSScAm2L9-wy7sKKS_im9W1yLU5ObM_vheDyOP2pBEjAzG0wUaK7a-vELsxDU7X3cCyYqo0_7ZR8Y2Hk6pNdseCzJ3uWAndUDu9G_9vYMty_MFtFpYsGsJe12fBEkMHQIh7E-JNBwGigU6ld0PM2I6hA-tgI2vuLhcx6c-YepxGAc8pXVjcZ7Xqzwe7-Q21Ulmd9zYgpCVaIISSoXSIBzgIKslGOc9QWWlBlf9nABNCA8IH2A4AHgaDNiQGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gH89EbqAeW2BuoB6qbsQKoB9-fsQLYBwHSCAkIjOOAQBABGB6xCV1enMDwtSoRgAoBmAsByAsBuAwB2BMN0BUBmBYB-BYBgBcB&ae=1&num=1&sig=AOD64_3o3dSqKzMpHCSbiTz3l5NKNEDCXA&client=ca-pub-7636113250813806&nb=0&adurl=https://www.hindawi.com/journals/ace/%3Futm_source%3D%26utm_medium%3Dcpc%26utm_campaign%3DHDW_MRKT_GBL_SUB_Display_PAI_OTHER_JOUR_ACE_X0000%26gclid%3DEAIaIQobChMIosHriof89gIVUBQrCh09agDSEAEYASAAEgIrTvD_BwE
https://googleads.g.doubleclick.net/aclk?sa=l&ai=Cg8rcgMFLYqKBHtCorAG91IGQDYnw3PRo-eiPudEP2tkeEAEgkNnHe2Dp2uODkA6gAeffsvYCyAEBqQLenSPW5f61PqgDAcgDywSqBPsBT9C7L12dB_lMxmHuJq3tTSiosd4tQ5cbrMsn1gi65gT75_gZvlKxf1CY_YGke7mQh5ImoxbzeYDuT6uuTFw6mqUOj_L3ebfwByk4Brt0GSScAm2L9-wy7sKKS_im9W1yLU5ObM_vheDyOP2pBEjAzG0wUaK7a-vELsxDU7X3cCyYqo0_7ZR8Y2Hk6pNdseCzJ3uWAndUDu9G_9vYMty_MFtFpYsGsJe12fBEkMHQIh7E-JNBwGigU6ld0PM2I6hA-tgI2vuLhcx6c-YepxGAc8pXVjcZ7Xqzwe7-Q21Ulmd9zYgpCVaIISSoXSIBzgIKslGOc9QWWlBlf9nABNCA8IH2A4AHgaDNiQGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gH89EbqAeW2BuoB6qbsQKoB9-fsQLYBwHSCAkIjOOAQBABGB6xCV1enMDwtSoRgAoBmAsByAsBuAwB2BMN0BUBmBYB-BYBgBcB&ae=1&num=1&sig=AOD64_3o3dSqKzMpHCSbiTz3l5NKNEDCXA&client=ca-pub-7636113250813806&nb=7&adurl=https://www.hindawi.com/journals/ace/%3Futm_source%3D%26utm_medium%3Dcpc%26utm_campaign%3DHDW_MRKT_GBL_SUB_Display_PAI_OTHER_JOUR_ACE_X0000%26gclid%3DEAIaIQobChMIosHriof89gIVUBQrCh09agDSEAEYASAAEgIrTvD_BwE
https://googleads.g.doubleclick.net/aclk?sa=l&ai=Cg8rcgMFLYqKBHtCorAG91IGQDYnw3PRo-eiPudEP2tkeEAEgkNnHe2Dp2uODkA6gAeffsvYCyAEBqQLenSPW5f61PqgDAcgDywSqBPsBT9C7L12dB_lMxmHuJq3tTSiosd4tQ5cbrMsn1gi65gT75_gZvlKxf1CY_YGke7mQh5ImoxbzeYDuT6uuTFw6mqUOj_L3ebfwByk4Brt0GSScAm2L9-wy7sKKS_im9W1yLU5ObM_vheDyOP2pBEjAzG0wUaK7a-vELsxDU7X3cCyYqo0_7ZR8Y2Hk6pNdseCzJ3uWAndUDu9G_9vYMty_MFtFpYsGsJe12fBEkMHQIh7E-JNBwGigU6ld0PM2I6hA-tgI2vuLhcx6c-YepxGAc8pXVjcZ7Xqzwe7-Q21Ulmd9zYgpCVaIISSoXSIBzgIKslGOc9QWWlBlf9nABNCA8IH2A4AHgaDNiQGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gH89EbqAeW2BuoB6qbsQKoB9-fsQLYBwHSCAkIjOOAQBABGB6xCV1enMDwtSoRgAoBmAsByAsBuAwB2BMN0BUBmBYB-BYBgBcB&ae=1&num=1&sig=AOD64_3o3dSqKzMpHCSbiTz3l5NKNEDCXA&client=ca-pub-7636113250813806&nb=1&adurl=https://www.hindawi.com/journals/ace/%3Futm_source%3D%26utm_medium%3Dcpc%26utm_campaign%3DHDW_MRKT_GBL_SUB_Display_PAI_OTHER_JOUR_ACE_X0000%26gclid%3DEAIaIQobChMIosHriof89gIVUBQrCh09agDSEAEYASAAEgIrTvD_BwE
https://googleads.g.doubleclick.net/aclk?sa=l&ai=Cg8rcgMFLYqKBHtCorAG91IGQDYnw3PRo-eiPudEP2tkeEAEgkNnHe2Dp2uODkA6gAeffsvYCyAEBqQLenSPW5f61PqgDAcgDywSqBPsBT9C7L12dB_lMxmHuJq3tTSiosd4tQ5cbrMsn1gi65gT75_gZvlKxf1CY_YGke7mQh5ImoxbzeYDuT6uuTFw6mqUOj_L3ebfwByk4Brt0GSScAm2L9-wy7sKKS_im9W1yLU5ObM_vheDyOP2pBEjAzG0wUaK7a-vELsxDU7X3cCyYqo0_7ZR8Y2Hk6pNdseCzJ3uWAndUDu9G_9vYMty_MFtFpYsGsJe12fBEkMHQIh7E-JNBwGigU6ld0PM2I6hA-tgI2vuLhcx6c-YepxGAc8pXVjcZ7Xqzwe7-Q21Ulmd9zYgpCVaIISSoXSIBzgIKslGOc9QWWlBlf9nABNCA8IH2A4AHgaDNiQGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gH89EbqAeW2BuoB6qbsQKoB9-fsQLYBwHSCAkIjOOAQBABGB6xCV1enMDwtSoRgAoBmAsByAsBuAwB2BMN0BUBmBYB-BYBgBcB&ae=1&num=1&sig=AOD64_3o3dSqKzMpHCSbiTz3l5NKNEDCXA&client=ca-pub-7636113250813806&nb=8&adurl=https://www.hindawi.com/journals/ace/%3Futm_source%3D%26utm_medium%3Dcpc%26utm_campaign%3DHDW_MRKT_GBL_SUB_Display_PAI_OTHER_JOUR_ACE_X0000%26gclid%3DEAIaIQobChMIosHriof89gIVUBQrCh09agDSEAEYASAAEgIrTvD_BwE
https://www.scimagoir.com/rankings.php?country=USA
https://www.scimagojr.com/journalrank.php?category=3101


SJR

The SJR is a size-independent prestige indicator that

ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of

journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scienti�c in�uence of the average article

Total Documents

Evolution of the number of published documents. All

types of documents are considered, including citable
and non citable documents.

Year Documents
2000 234
2001 292
2002 0
2003 598

Citations per document

This indicator counts the number of citations received by

documents from a journal and divides them by the total
number of documents published in that journal. The
chart shows the evolution of the average number of

times documents published in a journal in the past two,
three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2000 0.000
Cites / Doc. (4 years) 2001 0.274
Cites / Doc. (4 years) 2002 0.169
Cites / Doc. (4 years) 2003 0.179
Cites / Doc. (4 years) 2004 0.227
Cites / Doc. (4 years) 2005 0.285
Cites / Doc. (4 years) 2006 0.251
Cites / Doc. (4 years) 2007 0.209
Cites / Doc. (4 years) 2008 0.197
Cites / Doc. (4 years) 2009 0.195

Total Cites Self-Cites

Evolution of the total number of citations and journal's

self-citations received by a journal's published
documents during the three previous years.

 
Journal Self-citation is de�ned as the number of citation

from a journal citing article to articles published by the
same journal.

Cites Year Value
f

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document

and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External

citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.

% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one

country; that is including more than one country address.

Year International Collaboration
2000 21.79
2001 19 18

Citable documents Non-citable documents

Not every article in a journal is considered primary

research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in

three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years

windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
Uncited documents 2000 0
Uncited documents 2001 201
Uncited documents 2002 469
Uncited documents 2003 459
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Abstract. This paper will allow Markov Chain’s application in genome shared identical by descent by two individual 
at full sibs model. The full sibs model was a continuous time Markov Chain with three state. In the full sibs model, 
we look for the cumulative distribution function of the number of sub segment which have 2 IBD haplotypes from a 
segment of the chromosome which the length is t Morgan and the cumulative distribution function of the number of 
sub segment which have at least 1 IBD haplotypes from a segment of the chromosome which the length is t Morgan. 
This cumulative distribution function will be developed by the moment generating function.
   
Keywords: Full Sibs, the continuous time of Markov Chain, the moment generating function, and the cumulative 
distribution function. 
 

INTRODUCTION 

The genes at a given locus of two related 
individuals are said to be identical by descent 
(IBD) if one is a physical copy of the other or 
both are physical copies of the same gene in a 
common ancestor, i. e. Both are copies that 
arose by DNA replication from the same 
ancestral sequence without any intervening 
mutation.  

In 1983, Donnelly (Stefanov, 2002) 
calculates the probability that individuals in a 
given relationship share any part of the genome 
IBD by means of the continuous time of 
Markov Chain, whose states are the vertices of a 
hypercube. This research was considered by 
Stefanov (2000) as the first concerning IBD 
calculation, in the framework of the continuum 
model. Stefanov examine more deep than 
Donnelly and give to us a methodology to find 
of the cumulative distribution function of the 
proportion of genome shared identical by 
descent on chromosome segments by two 
individuals in a grandparent-type relationship 
(2000) and a pair of full or half sibs (2002). 
Stefanov’s methodology could be applied 
because we had data about distance between 
two locus for each chromosome. This data was 
produced by Human Genome Project (HGP). 
One of the HGP’s goals was mapped and  

 
sequenced human’s genome. This mapping is 
very useful to know what kind of gene in 
human’s chromosome and the expression from 
that gene. This paper adapted Markov Chain 
model from Stefanov (2002). Stefanov found 
the cumulative distribution function from the 
infimum of the length chromosome segment by 
the characteristic function, but in this paper we 
found cumulative distribution function by the 
moment generating function.  

FULL SIBS 

According to Stefanov (2002), for a pair of 
full sibs the relevant hypercube is four 
dimensional and the coordinates are either 0 or 
1. 0 denote a grand paternal DNA and 1 denote 
a grand maternal DNA. The first two 
coordinates indicate the parental transmissions 
for sib one and the other two do the same for sib 
two. So, first and third coordinates denote DNA 
whiche were generated by their mother and 
second and fourth coordinates denote DNA was 
which were generated by their father. The DNA 
at a locus or a segment from a homologous 
chromosome is called haplotype. From that 
coding process we will get 16 states of the 
hypercube. The sixteen states of the hypercube 
can be divided into three groups of vertices 
indicating whether 0, 1, or 2 haplotypes are 
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shared IBD at a locus. So, this case can be 
analyzed by a continuous time Markov Chain 
with three states and i, j = 0, 1, 2. The states are 
denoted by 0, 1, and 2 corresponding to the 
number of shared IBD haplotype. Cross over 

was occurred for this case can be looked at 
Figure 1. 

 
 
 
 

Table 1.Relationship between vertices in hypercube with number of shared IBD haplotype 
vertice

s in 
hyperc

ube 

number 
of 

shared 
IBD 

haplotyp
e 

vertices in 
hypercube 

number of 
shared 
IBD 

haplotype 

vertices in 
hypercube 

number of 
shared IBD 
haplotype 

vertices in 
hypercube 

number 
of 

shared 
IBD 

haplotyp
e 

1 1, 1 
1 

2 0 1, 1 1 1 1 0, 0 1 0 0 1, 0 0 1 

1 1, 1 
0 

1 1 1, 0 0 0 0 1, 0 1 2 0 0, 1 0 1 

1 1, 0 
1 

1 1 0, 1 0 2 0 0, 1 1 0 0 0, 0 1 1 

1 0, 1 
1 

1 0 1, 1 0 0 1 0, 0 0 1 0 0, 0 0 2 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.Sixteen possibility a copy gene at one lokus for a pair of full sibs. 
 

In full sibs case, the continuous data on a 
chromosomal segment consists of the lengths of 
the consecutive pieces (subsegments) 
characterized by the number of haplotype 
shared IBD. Let t be the length (in Morgan) of a 
chromosome segment of interest. The sojourn 
time in state i (i = 0, 1, 2), within time interval 
of length t, is the length of genome whose each 
location has i haplotype shared IBD by two sibs 
on that segment. Such a genome will be called 
briefly a genome with i haplotype IBD.  The 
sojourn time in state 2, within time interval of 
length t, is the length of genome whose each 

location has 2 haplotype shared IBD by two sibs 
on that segment.  

The number of entries to state i, within 
time interval of length t, is related to the number 
of distinct pieces (sub segment), of a 
chromosomal segment of length t, on each of 
which exactly i haplotype are shared IBD.  

The number of entries from state 0 to state 
1, within time interval of length t, is related to 
number of sub segment which have at least 1 
IBD haplotypes from a chromosomal segment 
which the length is t Morgan. The number of 
entries from state 1 to state 2, within time 
interval of length t, is related to number of sub 

16 

Second 
child 

number of shared 
IBD haplotype 

1 2 8 

1 1 1 1 

2 

1 1 1 0 

201

1 0 1 0 0 0 0 0 

First 
child 

0 1 
Mother’s chromosome  

1 0 
Father’s chromosome  
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segment which have 2 IBD haplotypes from a 
chromosomal segment which the length is t 
Morgan.  

Nij(t) denotes the number of one step 
transition from state i to state  j, i, j = 0, 1, 2, 
and A(t) denote the initial state.  
a. N12(t), given the initial state is 1, counts the 

number of sub segment which have 2 IBD 
haplotypes from a chromosomal segment 
which the length is t Morgan.  

b. N01(t), given the initial state is 0, counts 
number of sub segment which have at least 1 
IBD haplotypes from a chromosomal 

segment which the length is t Morgan. For 
example 1 we were got N01(t) = 4. 

Introduce the following stopping time, 
denoted k, ij / l, i. e. k, ij / l = inf {t: Nij(t) = k}, k = 
1, 2, … , and 0, ij / l = 0, i, j, l = 0, 1, 2, and l is 
initial state of the process .  
H2

FS(t) denotes the number of sub segment 
which have 2 IBD haplotypes from a 
chromosomal segment which the length is t 
Morgan and H1,2

FS(t) denotes the number of sub 
segment which have at least 1 IBD haplotypes 
from a chromosomal segment which the length 
is t Morgan. 
  

 
The relationship between k, ij / l and H2

FS(t) and H1,2
FS(t) as follow: 

a. H2
FS(t) > k  ( k +1, 12 / 0  t,  A(0)=0) or ( k +1, 12 / 1  t, A(0)=1) or ( k , 12 / 0  t, A(0)=2); 

b. H1,2
FS(t) > k  ( k +1, 01 / 0  t, A(0)=0) or ( k, 01 / 1  t, A(0)=1) or ( k , 01 / 2  t, A(0)=2); 

Consequence, cumulative distribution function of H2
FS(t) and H1, 2

FS(t) related to cumulative distribution 
function of k, ij / l as follows: 

,...1,0k,20AP20AtPi0APi0AtP1ktHP i/12,k
1

0i
i/12,1k

FS
2

    … (1) 

,...1,0k,00AP00AtPi0APi0AtP1ktHP i/01,1k
2

1i
i/01,k

FS
2,1

    … (2) 

 
So, if we want to find cumulative 

distribution function of H2
FS(t) and H1, 2

FS(t) is 
needed conditional cumulative distribution 
function of k, ij / l . Proposition 1 and 2 give 
moment generating function for conditional 
cumulative distribution function of k, ij / l . 
 
 

Proposition 1:  

k
y

yMyM

1
4
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1
22/120/12

, k 

= 1, 2, …. Proof: (look Hongki, 2005).

 
Proposition 2: 
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1, 2, … 

k
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yM
k

1
4

12
4

1

1
22/01,

, k = 1, 2, 

… 
Proof: (look Hongki, 2005). 
 

So, if we want to find cumulative 
distribution function of H2

FS(t) and H1, 2
FS(t) , 

we can be used inversion formula for Fourier 
Transformation. We can get the value of 

2
FSH t

F k  dan 
1, 2
FSH t

F k  for t = 0,5 M,  t = 

1,75 M, t = 1,80 M, t = 1,85 M, and t = 1,90 M 
with Maple programs. 
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Table 2.
2
FSH t

F k , for t = 0,5 M, t = 1,75 M, t = 1,80 M, t = 1,85 M, and t = 1,90 M 

k 
2 0.5FSH

F k  
2 1.75FSH

F k  
2 1.80FSH

F k  
2 1.85FSH

F k  
2 1.90FSH

F k  

0 0.4062679319 0.0937667072 0.0884317309 0.0834003023 0.0786551480 
1 0.8588306426 0.3646658317 0.3501710083 0.3361450751 0.3225816053 
2 0.9856720669 0.6842471426 0.6682925538 0.6523555050 0.6364619108 
3 0.9992529136 0.8902490552 0.8806849178 0.8707699154 0.8605206715 
4 0.9999769183 0.9727891255 0.9692222097 0.9653683926 0.9612223486 
5 0.9999995336 0.9950446667 0.9941462791 0.9931314794 0.9919917599 
6 0.9999999933 0.9993172633 0.9991553644 0.9989637240 0.9987385233 
7 0.9999999999 0.9999268937 0.9999050922 0.9998780027 0.9998446382 
8 1 0.9999937716 0.9999915021 0.9999885383 0.9999847074 
9 1 0.9999995691 0.9999993815 0.9999991237 0.9999987736 

10 1 0.9999999753 0.9999999628 0.9999999445 0.9999999185 
11 1 0.9999999988 0.9999999981 0.9999999970 0.9999999954 
12 1 1 0.9999999999 0.9999999999 0.9999999998 
13 1 1 1 1 1 

 
Table 3.

1, 2
FSH t

F k , for t = 0,5 M, t = 1,75 M, t = 1,80 M, t = 1,85 M, and t = 1,90 M 

k 
1, 2 0.5FSH

F k  
1, 2 1.75FSH

F k  
1, 2 1.80FSH

F k  
1, 2 1.85FSH

F k  
1, 2 1.90FSH

F k  

0 0.0338338209 0.0002279706 0.0001866465 0.0001528133 0.0001251129 
1 0.744868221 0.1870774734 0.1764901686 0.1664949780 0.1570600704 
2 0.9727930630 0.5422541900 0.5238518480 0.5057951721 0.4881031400 
3 0.9985510707 0.8262400955 0.8127332598 0.7989158381 0.7848206818 
4 0.9999547565 0.9542580148 0.9486365761 0.9426239930 0.9362206610 
5 0.9999990802 0.9913202361 0.9898078433 0.9881127924 0.9862240363 
6 0.9999999868 0.9987690969 0.9984847147 0.9981501667 0.9977594838 
7 0.9999999999 0.9998654296 0.9998260140 0.9997772814 0.9997175629 
8 1 0.9999937716 0.9999841704 0.9999787240 0.9999717133 
9 1 0.9999995691 0.9999988338 0.9999983526 0.9999977016 
10 1 0.9999999753 0.9999999292 0.9999998948 0.9999998456 
11 1 0.9999999988 0.9999999964 0.9999999943 0.9999999914 
12 1 1 0.9999999999 0.9999999998 0.9999999997 
13 1 1 1 1 1 

 

CONCLUSION 

1. The sixteen states of the hypercube can be 
divided into three groups of vertices 
indicating whether 0, 1, or 2 haplotypes are 
shared IBD at locus. So, we can be analyzed  
 
 

 
 
cross over what happen at a pair of full sibs 
with a continuous time Markov Chain with 
three states.  

2. The relationship between cumulative 
distribution function of H2

FS(t) and H1, 2
FS(t) 

with cumulative distribution function of k, ij / 

l as follows: 

2

1

1,12/ ,12/
0

1 0 0 0 2 0 2 , 0, 1,...FS
k i k i

i
P H t k P t A i P A i P t A P A k

1, 2

2

, 01/ 1, 01/
1

1 0 0 0 0 0 0 , 0, 1,...FS
k i k i

i
P H t k P t A i P A i P t A P A k  
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3. At a pair of full sibs, for k1 = k2, but t1 < t2, 
then 

1 22 2
1 2FS FSH t H t

F k F k  and 

1 21, 2 1, 2
1 2FS FSH t H t

F k F k . 
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