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Abstract. This article presents an approach to creating a dataset containing
information about dog breeds, their classification in accordance with international
standards, and hereditary diseases associated with these breeds. The main objective
of the study was to integrate disparate sources of information and standardize breed
and disease names, which enabled further comprehensive analysis. Official databases
and specialized resources were used to form the final dataset: iDog, Canine Inherited
Disorders Database (CIDD), The Kennel Club (UK), and American Kennel Club (AKC).
The developed standardization algorithm, based on natural language processing methods,
made it possible to eliminate inconsistencies in names, ensure data comparability, and
form a structured dataset including 4,093 records. As part of the study, exploratory data
analysis (EDA) was conducted to identify patterns in the distribution of breeds by size,
classification groups, and disease types. The analysis showed that large and small breeds
are characterized by a wider range of hereditary pathologies compared to medium-
sized breeds. In addition, differences in the structure of diseases between The Kennel
Club and American Kennel Club classifications were identified, which emphasizes the
importance of taking national characteristics into account in international comparative
studies. The results of the study demonstrate the significance of the developed dataset as
a basis for building predictive models and decision support tools in veterinary medicine.
The resulting dataset can be used to more accurately predict dogs’ predisposition to
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diseases and develop effective prevention and treatment strategies.
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AnHoTanus. by Makanaaa uT TYKbIMAAPhI, OJIAP/IBIH XaJIbIKAPAIBIK CTAHIAPT-
TapFa COMKeC XKIKTENyl )KoHEe OCBl TYKbIMIAapMEH OaillaHBICTBI TYKBIM KyaJlaThIH ay-
py/iap Typaibl aKnapaTThl KAMTHTBIH JEPEKTEP KUBIHTHIFBIH KYPY TOCUTI YCHIHBLIA/IBI.
3epTTeyaiH HeTi3ri MaKcarhl aKmapaTThIH OPTYPIl AEPEKKO3IEPiH/Ie MIAlIbIPAaHKBI Op-
HaJacKaH MAJIIMETTEpPIi OIPIKTIpy JKOHE TYKBIMJIAP MEH aypyJiap arayJiapblH CTaHIapT-
tay Oonapl. Byn kelliHHEH JepeKTepre KEmICH[I Talaay KYprisyre MYMKIHTIK Oep/ii.
KOpBITBIHIBI TEPEKTEP KUBIHTHIFBIH KAJBIITACTBHIPY YIIIH PECMU JEPEKKOpIIAp MEH
MaMaHaHbIpeUTFad pecypcTap: iDog, Canine Inherited Disorders Database (CIDD),
The Kennel Club (UK) xone American Kennel Club (AKC) maiinanansuiael. Taburu
tinai exuey (NLP) omicrepine HerizmenreH 93ipieHTeH CTaHAApTTay aTOPUTMI aTay-
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JapAaFbl COMKECCI3MIKTEPl JKOIOFa, IEPEKTEPIiH CAIBICTHIPMAIBIIBIFBIH KAMTaMacChI3
eryre xoHe 4 093 »xaz0agaH TypaTblH KYpBUIBIMJAJIFaH JEPEKTEp KUBIHTBIFBIH Ka-
JBINITACTBIPYyFa MYMKIHIIK Oep/i. 3epTTey aschlHAa TYKBIMAAPIBIH MOJIIepi, KIKTey
TOTITAPHI JKOHE aypy TypJiepi OOWbIHIIA Tapally 3aHABUIBIKTAPbIH aHBIKTAy MaKCaThIH-
na nepekrepre 6apnay tanmaysl (Exploratory Data Analysis, EDA) xyprizinmai. Tangay
HOTIDKEIIEPI ipl KOHE YCaK UT TYKBIMAAPBIHIA OpTallla MeJIIIeperi TYKbIMIapMeH ca-
JBICTBIPFAH/Ia TYKBIM KyaJaiThIH TaTOJIOTHSIIAPBbIH ayKbIMBI KEHIPEK €KEHIH KOPCETTI.
Consimen katap, The Kennel Club xone American Kennel Club xikreynepinzeri aypy-
Jap KYPBUIBIMBIHBIH ailblpMaIIbUIBIKTaphl aHBIKTAIIBL. BYJT XalnbIKapajblK CalbICThIp-
MaJIbl 3epPTTEYIIEp KYPri3y Ke3iHAe YITTHIK epEeKIIeTIKTep Il €CKePYIiH MaHbI3IbLIBIFbIH
KepceTeni. 3epTTey HOTIDKENEpl 93IpJCHIeH JEPeKTep >KUBIHTHIFBIHBIH BETCpUHAPH-
SITBIK, MEIHMIIMHA CallachiHAa 0OJDKaMIBIK MOJIENBICp MEH IIEIIiM KaOblIIay bl KOIaay
KYpaJiapbiH KypyFa Heri3 00Ja anaTbIHbIH KepceTe li. AJBIHFAH ACPEKTEp KUBIHTHIFbIH
UTTEPIiH aypyaapra OeHIMIUTITIH qomipek 0oikay, COHIai-aK aypyiapablH aJbH Ay
MEH eMJICyIIH THIM/II CTpaTeTUsIapbIH 931pJey YIIiH nainananyra 0omabl.

Tyiiinai ce3nep: aepexTep )KUBIHTHIFBIH KYPY, ICPEKTEPAl CTaHAAPTTAY, 1EPEK-
Tepre Gapriay Tangaybl, Taburu Tinnai enaey (NLP)

Jdiiexkco3nep YIUiH: Kanbikynoa A., bakupo K., Illoman A.,
Hyrymanosa A. (2026). T TyKbIMIapbl MEH aypyiapbl apachlHAAFbl OaliIaHbICThI TaJ-
JayFa apHajraH OipbIHFall AEpeKTep XKUBIHTBIFBIH KaJbIITACTHIPY // XalbIKapajbIK
aKIMapaTThIK KOHE KOMMYHUKALUSIIBIK TeXHOJIOrusu1ap skypHaisl. T. 7. No 25. b. 247—
268. https://doi.org/10.54309/1JICT.2026.25.1.015. (AFbL1. TiNL.).

Mynaenep KakThIFbICHI: ABTOpIIap OCBI MaKayiaga Myzieniep KaKThIFbICHI KOK
JIETT MOJIIMIEH.

Anzvic. byn zepmmey Kazaxcman Pecnyonuxacet Foinvim dcone scozapol Oinim
MuHucmpiciniy Folnivim Komumeminiy KapicolivlK KONOAYbIMeH XHCy3e2e acblpuliobl
(Ne AP23488904 epamm «Omuimcis orcanyaprapea apHaizax moablKKAHObl bli2aniobl
KOHCep8ileH2eH dHceM OHOIPICIHOe OKbLMYChbl3 MAUUHANLIK OKbIMY 20iCmepin KON0aHa
OMBIPLIN, bLILIMU HE2I30e12eH peyenmypanbl a3ipaeyy).

®OPMUPOBAHUE EJNHOT'O HABOPA TAHHBIX JIJISA AHAJIM3A
B3ANMOCBA3U MEXKAY IOPOJAMHU COBAK U 3ABOJIEBAHUSAMU

A. Kanvikynosa, K. bakupos, A. Illoman, A. Hycymanoea*
Astana IT University, Acrana, Ka3zaxcras.
E-mail: aliyakalykulova0l@gmail.com

KaasbikysnoBa Anus — maructpant, Astana I'T University, Actana, Kazaxcran
E-mail: aliyakalykulovaOl@gmail.com, https://orcid.org/0009-0006-5641-3797;
BakupoB Kyanbim — PhD, Astana IT University, Acrana, Kazaxcran
https://orcid.org/0009-0002-8059-7240;

loman Apyxan — PhD, Astana IT University, Acrana, Kazaxcran

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

International License
249



INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2026. Vol. 7. Is. 1 (25).

https://orcid.org/0000-0002-7844-8601;
HyrymanoBa Anus — PhD, Astana IT University, Acrana, Ka3axcran
https://orcid.org/0000-0001-5522-4421.

© A. Kansikynosa, K. bakupos, A. [lloman, A. Hyrymanosa

AHHoTauMs. B crarbe mpeacTaBieH Moaxo/ K CO3IaHuI0 Habopa TaHHBIX, CO-
JepKaiiero HPOPMAaLHUIO 0 MOpoaax codakK, MX KiIacCu(UKAIIMHA B COOTBETCTBUHU C MEXK-
JTYHApOIHBIMHU CTaHJAPTAMH, & TAKXKE O HACIEICTBECHHBIX 3a00JI€BAHUAX, CBA3aHHBIX C
JNaHHBIMU TopogamMu. OCHOBHOM IIENIbIO UCCIIEOBAHMS SBIISIACH MHTETpALUs pa3pos3-
HEHHBIX HICTOYHUKOB MH(POPMALIMH U CTAHIApPTU3ALUS HA3BaHUI OPOA U 3a00JI€BaHu,
9TO 00ECIEeYnIO0 BOZMOKHOCTh MX JAJIbHEHIIEro KOMIIEKCHOTO ananm3a. s ¢popmu-
POBaHUS UTOTOBOTO HaOOpa JTaHHBIX OBUIN MCIIOIB30BAHbI O(HIIMATbHbBIE 0a3bl JAHHBIX
U criennanu3upoBannbie pecypcesl: iDog, Canine Inherited Disorders Database (CIDD),
The Kennel Club (UK) u American Kennel Club (AKC). Pa3paborannslii anroputm
CTaHJApTH3aIMH, OCHOBAHHBIM HAa METOAAaX O0OpaOOTKH €CTECTBEHHOTO S3BIKA, MTO3BO-
JHJT YCTPAHUTh HECOOTBETCTBHS B HAa3BaHMAX, 0OECIIEUUTH COMOCTABUMOCTH JTAHHBIX
1 c(hopMUPOBATH CTPYKTYPUPOBAHHBIA HA0OP JaHHBIX, BKItodarommii 4 093 3amucu. B
paMKax mcciaeoBaHus OblT MPOBEICH pa3BeoYHbIN aHanu3 qaHHbIX (Exploratory Data
Analysis, EDA) 1is BBISIBICHHS 3aKOHOMEPHOCTEH B pacIpeIeICHUH TTOPO/T TI0 pa3Mme-
Py, KJIacCH(PHUKALMOHHBIM TPYIIIIaM U THIIaM 3a00JIeBaHMA. AHAJIN3 TOKa3aJl, 4To KPyTI-
HBIC ¥ MEJIKHE TTOPOJIbI XapaKTEePHU3YIOTCs 00Jiee IIMPOKUM CIIEKTPOM HACJIEICTBEHHBIX
MATOJIOTHH 10 CPABHEHUIO C TIOPOIaMU cpeniHero pazmepa. Kpome Toro, Obu1H BhIsIBIIE-
HBI Pa3JIN4Us B CTPYKType 3aboneBanuii Mmexay kinaccupukanusivu The Kennel Club u
American Kennel Club, 4To momgyepkuBaeT BaKHOCTh y4yeTa HAI[MOHAIBHBIX 0COOEH-
HOCTEH MPH MPOBEICHUH MEKIYHAPOIHBIX CPaBHUTEIBHBIX MCClenoBaHul. Pesymbra-
TBI UCCJIEIOBAHUS IEMOHCTPUPYIOT 3HAUMMOCTh pa3paboTaHHOTO HAbOpa JaHHBIX Kak
OCHOBBI JUIS TOCTPOCHHS NMPOTHOCTHUECKUX MOJETCH W WHCTPYMEHTOB MOJJICPIKKU
MIPUHATHUS PEIICHUH B BeTepUHAPHON Menuiuae. [lomydeHHbIi HabOp JaHHBIX MOXKET
WCTIONB30BaThCs JIJIsl 00JIee TOUHOTO MPOTHO3UPOBAHUS MPEIPACIONOKEHHOCTH co0aK
K 32005I€BaHMAM, a TaKXkKe Ui pa3padoTKu dPPEKTUBHBIX CTPATETU MPOPHUIAKTHKH U
JIeYEeHUs.

KiroueBble cjioBa: co3janne Habopa NaHHBIX, CTAaHAAPTU3ALUS JAaHHBIX, Pa3Be-
JOYHBIN aHAJIN3 TAaHHBIX, 00pa0doTKa ecTecTBEHHOTO s13bika (NLP)

s nutupoBanusi: KansikynoBa A., bakupos K., [lloman A., Hyrymanosa
A. (2026). ®opMupoBaHHE €IUHOTO HAOOpa MAHHBIX JIJIS aHATN3a B3aUMOCBS3H MEXK-
Iy TopogamMu cobak u 3abosneBaHusIME // MeXTyHApOIHBINA KypHAT HHPOPMAIHOH-
HBIX ¥ KOMMYHUKAIIMOHHBIX TexHomorui. T. 7. No. 25. Crp. 247-268. https://doi.
org/10.54309/1JICT.2026.25.1.015. (Ha anr.).

KonduukT nHTEpecoB: aBTOPHI 3asBISIOT 00 OTCYTCTBUHM KOH(INKTA HHTEpE-
COB.

bnazooapuocme. Jlannoe ucciedosarue blNOIHEHO NPU (PUHAHCOBOU NOOOEPIC-
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ke Komumema nayxu Munucmepcmea nayku u gvicuteco obpasosanus Pecnyonuxu Ka-
saxcman (epanm Ne AP23488904 «Paszpabomka HayuHo 0060CHOBAHHOU peyenmypvl ¢
UCNONb308AHUEM MEMO008 00yUeHUs be3 yuumens npu npou3eoo0cmee NOIHOPAYUOHHO-
20 BIAHCHO20 KOHCEPBUPOBAHHO20 KOPMA OISl HENPOOYKMUBHBIX HCUBOMHBIXY).

Introduction.

Modern information technologies enable the collection, processing, and analysis of
large amounts of data, opening up new opportunities for veterinary medicine, particularly
in studying the predisposition of animal breeds to various diseases. The problem is that
information about breeds, breed diseases, types of disorders, predisposition levels, and
breed sizes is often scattered across different sources, formatted in different ways, and
even uses different terms and classifications. This fragmentation hinders the creation
of large-scale, unified databases and, as a result, prevents the effective application of
machine learning, predictive analytics, and other IT approaches to disease prevention
and diagnosis.

The relevance of the study lies in the need for a systematic approach to collecting
and analyzing data on dog breeds and related diseases for the application of modern
information technologies in veterinary medicine. Currently, information on the types
of disorders, predisposition levels, and breed characteristics is scattered, presented in
different formats, and often uses inconsistent classifications, which makes it difficult to
integrate and analyze. In a study by (Donner et al., 2018), based on the analysis of the
DNA of more than 100,000 dogs, it was found that about 40 % of animals have at least
one genetic variant associated with hereditary diseases, which indicates a high prevalence
of disease predisposition and the need for comprehensive data analysis. Similarly, recent
reviews in the field of veterinary informatics emphasize the importance of aggregating
information from various sources, standardizing it, and improving its quality to create
representative and reliable sets suitable for automated analysis and the implementation
of digital solutions in veterinary practice (Lustgarten et al., 2020). These facts confirm
that the development of approaches to data structuring and analysis is a key direction for
improving the effectiveness of animal health diagnosis, prevention, and management.

The purpose of this study is to create and analyze a dataset containing information
about dog breeds and related diseases, as well as to conduct an explanatory analysis
to identify relationships between key characteristics and demonstrate the potential
applications of modern data processing methods in veterinary informatics.

Duringthe formation ofthe dataset, special attention was paid to the standardization
of breed names, as different sources use different spellings and classifications. An
additional complication was the heterogeneity of the information: for some breeds,
there are officially approved groupings, while for others, no such classification exists.
In addition, some breeds cannot be included in the dataset without official recognition
by international or national cynological organizations, which limits the completeness of
the information presented.

The novelty of the study lies in the presentation of a compact, unified dataset

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

International License
251



INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2026. Vol. 7. Is. 1 (25).

created on the basis of data from various sources, with the names of breeds and diseases
converted to a single format. This approach allows for preliminary explanatory analysis
and demonstrates ways of working with disparate information in the field of veterinary
informatics. The resulting dataset can serve as a starting point for further research aimed
at expanding the volume of information and developing more comprehensive analytical
tools.

Materials and methods.

In recent years, there has been rapid growth in research related to the use of big
data in veterinary medicine, opening up new opportunities for animal health analysis,
disease diagnosis, and the development of preventive measures. However, the process
of integrating data on dog breeds and their hereditary diseases remains a challenging
task due to the heterogeneity of sources, lack of standardization, and variability of data
formats.

One of the key areas is the collection and systematization of data from various
sources. (Paynter et al., 2021) review existing large databases in veterinary medicine,
including clinical records, insurance data, and specially organized cohort studies. The
authors highlight the problems of the lack of uniform standards for record keeping and
the ambiguity of diagnostic terminology, which makes it difficult to integrate data and
conduct comparative studies. These findings are confirmed by other studies, which show
that electronic health records (EHRs) have significant potential for analysis but require
careful processing and normalization. For example, (Davies et al., 2025) demonstrate
how text processing and NLP methods can be applied to extract clinically relevant
information, including the use of specialized dictionaries and regular expressions.

An important source of data is electronic medical records from primary veterinary
care. (Summers et al., 2019) and (Jackson et al., 2024) showed that such data can be
used to identify the most common diseases in dogs, analyze age-related characteristics,
and study factors affecting health. However, they also note that data quality depends on
the completeness of records, the level of detail, and the participation of clinics in data
collection projects.

The issue of standardizing information on dog breeds is of fundamental
importance for further analysis. (Mullen et al., 2025) proposed the development of an
ontology of vertebrate breeds that would allow data from various sources, such as FAO
DAD-IS and national registries, to be combined while preserving their provenance.
Despite the promise of this approach, the researchers encountered difficulties related to
conflicting sources and the need for manual data verification. Additionally, (Perez et al.,
2025) consider computer vision methods for automatic breed identification from images,
which could help fill gaps in the data, but emphasize that visual breed identification is
difficult due to mixed lines and differences in classifications.

Analyzing the relationship between breeds and hereditary diseases requires
high-quality data on disease incidence. A study by (Oberbauer et al., 2015) found that
susceptibility to hereditary diseases varies not only between purebred and mixed-breed
dogs, but also within individual breed groups. However, the authors note the limitations
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of their data, which was based on a sample from a single veterinary clinic, which could
have led to a bias in the results.

To solve the problem of integrating heterogeneous data, preliminary cleaning
and structuring are important. (Boland et al., 2019) proposed a two-step approach to
building a clinical repository of dog data: first, semantic cleaning is performed to unify
breed and animal species names, followed by domain-specific cleaning to identify
logical inconsistencies and errors in the records. This approach improves data quality
and preserves the maximum amount of data for analysis.

Modern technologies such as knowledge graphs and multimodal models open up
new opportunities for data analysis and supplementation. (Hoang et al., 2023) showed
how electronic medical records can be used to build a knowledge graph for diagnosing
diseases in domestic animals, taking into account textual descriptions of symptoms. In
turn, (Yue et al., 2025) explore methods for supplementing knowledge graphs using
large language models and multimodal data, which can be applied to provide a more
complete representation of information about breeds and diseases.

In addition, blockchain and IoT technologies can be used to track pedigrees and
monitor animal welfare conditions. For example, (Lisnevskyi et al., 2025) proposed an
order logistics platform that can be adapted to track the origin and history of dog breeds.
Similarly, (Harahap et al., 2022) consider smart feeding systems that allow real-time
collection of data on dog nutrition and health.

In today’s world, technologies aimed at improving comfort and quality of life
for both humans and animals are actively developing. For example, (Neftissov et al.,
2025) proposed the concept of a “smart office,” which allows monitoring the indoor
environment, including parameters such as lighting, air quality, temperature, and
humidity. This data can be used to assess the impact of external factors on health and
well-being, which opens up prospects for the implementation of similar solutions in
animal care systems, for example, in premises where dogs are kept.

In addition, the diagnosis of diseases in dogs remains an important area of
research. (Rathnayaka et al., 2022) eveloped an intelligent system that allows the
diagnosis of skin diseases in dogs based on images. As part of their work, they used
ontology to extract and systematize clinical information and created a web application
that simplifies the diagnostic process. To train the model, a dataset was collected that
included 300 images for three types of diseases, with preprocessing and augmentation
to improve the quality of the results.

Creating a unified dataset for analyzing the relationships between dog breeds and
their diseases requires a comprehensive approach that includes:

e standardization of data on breeds and diseases (Mullen et al, 2025; Perez et
al., 2025);

e cleaning and structuring information to improve the quality of analysis (Boland
etal., 2019);

e integration of various data sources, including clinical records and genetic
information (Paynter et al., 2021; Davies et al., 2025);
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e application of modern analysis methods, such as knowledge graphs and
multimodal models (Hoang et al., 2023; Yue ET AL., 2025).

The combination of these approaches provides a basis for comprehensive analysis
of hereditary diseases in dogs and identification of patterns that may be useful for both
veterinary practice and scientific research.

The final dataset was compiled in stages and included the collection, integration,
and preliminary processing of information obtained from various official sources. To
this end, four separate tables were used, compiled on the basis of data collected using
web scraping. In the next stage, the data was combined into a single structure, taking
into account differences in the formats of information presentation and the classifications
used. Particular attention was paid to ensuring data comparability, which required
standardization of breed and disease names. This approach made it possible to create
a comprehensive and structured dataset suitable for further analysis and visualization.

The main source of information on dog breeds is the specialized resource iDog,
developed by the National Genomics Data Center (NGDC, China) (NGDC, 2025). This
resource contains standardized information on breeds, their characteristics, diseases, and
related genetic variations. An important advantage of iDog is the availability of unified
breed identifiers (Breed Ontology ID), which ensures the comparability of data obtained
from various sources, including the AKC, UKC, and other international cynological
organizations. The study used standard breed names, their variations, and information
about diseases, including the level of heritability or increased predisposition, as well as
a list of diseases that may occur in the corresponding breeds. This dataset included 482
dog breeds.

The Canine Inherited Disorders Database (CIDD) (CIDD, 2025) was used to
structure information on hereditary diseases, where diseases are classified by body
system. This approach allowed for more effective grouping and analysis of the data.
Information about the types of diseases and the breeds in which they occur was used. The
final dataset contained 147 diseases, grouped into 11 categories, which were associated
with 151 breeds. The total volume of the table was 1,649 records.

Additional information about breeds was collected from The Kennel Club’s
official website, which is the official source of breed data supported by the UK’s largest
dog registration and standards organization (The Kennel Club, 2025). This source
provides information on breed names, their classification into groups (e.g., terriers,
greyhounds, toy dogs), and size categories. The processing resulted in 223 unique breeds.

Data from the American Kennel Club (AKC) (Filho, 2025) was used to obtain
information on the distribution of breeds by official groups, such as Herding, Sporting,
Working, and others. This source is an independent American breed classification
standard, which differs from the standards used in the UK or other countries. Using
information from the AKC made it possible to supplement and expand the data on breeds,
ensuring their comparability in an international context. A total of 277 dog breeds were
collected.

After preliminary preparation, all datasets were integrated into a single table.
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The main difficulty lay in discrepancies in the names of breeds and diseases, as well as
incomplete data: for some breeds, information on disease types or heritability levels was
missing. To solve these problems, a standardization methodology was applied, including
preliminary data processing using natural language processing (NLP) tools. All data
processing was performed using the Python language. Before integration, temporary
tables were created to unify breed and disease names. Figure 1 shows a diagram of the
data merging process using intermediate tables.

To ensure consistency, all names were converted to lowercase. There were often
cases where an alternative name was added to the main name in parentheses. In such
cases, both variants were analyzed separately. First, completely identical names were
matched, which were then no longer taken into account in the subsequent classification,
which reduced the analysis load and avoided duplication. The process of matching
disease and breed names from two tables is described in more detail below.

.
rdiseaus_names idog_data ]
disease_idog breed
disease_cidd disease
di ition_kvl
brges] e ISprost Jon.- r_kennel_cluh_dataw
alter_breed_name
> \
breed
breed_group
size_category
~ -~
( cidd_data breed_name w
bread breed_idog
disease alter_breed_name
disorder_type breed_kennel_club ( akc_data 1
breed_akc
s “ breed

breed_group

Fig. 1. Data sets and the process of merging using intermediate data.

When working with disease names from the iDog table and the CIDD table,
the key task was to correctly match the corresponding entries. To do this, an approach
based on tokenization and cleaning the text of punctuation marks was used. If the
name contained an alternative form in parentheses, it was divided into two independent
variants.

The formal condition for matching names was determined as follows:
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where i and j are the first and second variants of the text name (if there is a second
name in parentheses), @ and b; are the text names of diseases in the diseases_idog and
diseases_cidd columns, and at and p; are their tokenized and punctuation-cleaned forms.

Two records were considered to describe the same disease if the set of tokens of
one record was completely contained in the set of tokens of the other, or if one of the text
variants of the name was present in the other.

After successful matching of the names, a correspondence table was created, on
the basis of which the data was merged. A new column containing information about
the types of diseases was added to the final iDog table, if this information was present
in the CIDD database. Thus, a unified and structured database was formed, providing
further analysis.

Name of breeds

To process and match breed names, we used a method based on combining data
from various sources with reference to the main idog_data table. This table contains
a list of dog breeds, including data from several international organizations, and also
provides alternative spellings and names for breeds. In particular, the alter breed name
column in the idog_data table contains a list of such alternative names for each breed.

As part of the task, a set of names an is formed for each record in the idog
data table, including the main and all alternative names. If the name contains a variant
in parentheses, it is split into two separate elements and added to the set. During the
preprocessing stage, all punctuation marks are removed from the text. Based on the
resulting set of names, a set of tokens at is formed, containing all unique tokens found
in these names.

For data from other tables, each original breed name b is also split into two parts,
if necessary, if it contains an alternative variant in parentheses. After that, tokenization is

performed, resulting in a set of tokens by being formed for each name variant. As in the
case of the idog_data table, all punctuation marks are removed from the text.
Breeds are matched according to the following rule:

(by; € ar) V(ag Eb) V(b €Eay);i €{1,25k €{1,2..n}

where 7 is the number of variations of names of one breed from the idog_data
table. The set @y includes all breed names (main and alternative), - is the set of
tokens obtained from these names, &; . is the text name of the breed from other tables, i is
the name variant index (if it is divided into two with brackets), and by is the tokenized
form of the corresponding name.

Thus, breeds are considered to match if all tokens of one of the name variants Py
are completely contained in the set of tokens at, or if the text of one of the name variants
from one table is a substring of the name from another table. This allows for the correct
consideration of differences in the spelling and structure of breed names, ensuring data
matching even in the presence of alternative or partial names.

After creating intermediate tables with standardized names for breeds and

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

International License
256



INTERNATIONAL JOURNAL OF INFORMATION AND COMMUNICATION TECHNOLOGIES 2026. Vol. 7. Is. 1 (25).

diseases, the data was integrated into a single structure. During the consolidation phase,
records were compared between sources: if certain breeds were missing from the
intermediate tables, they were added to the final set. If values were missing for some
fields, they were left blank, which allowed the completeness of the information to be
preserved without distorting the data.

Figure 2 shows a fragment of the final dataset, and Table 1 provides a brief
description of it. The final dataset contains 4,093 records, each of which is a unique
combination of the following characteristics: breed (Breed), type of disorder (Type
of disorder), specific disorder (Disease), level of heritability or predisposition
(Predisposition_to_disease), dog size (Size), The Kennel Club classification group
(Group_UK), American Kennel Club classification group (Group AKC), and alternative
breed names (Alternative breed names).

If there are several rows in the dataset with the same breed but different diseases,
this indicates that the breed may be predisposed to several types of pathologies.

The dataset includes two columns containing breed classifications according to
the standards of various organizations: The Kennel Club (UK) — column Group UK
and American Kennel Club (AKC, USA) — column Group AKC. Despite the general
similarity of the classification systems, they do not completely coincide. For example,
The Kennel Club distinguishes between the groups “gundog,” “toy,” ‘“pastoral,”
“utility,” “hound,” “working,” and “terrier,” while the American Kennel Club uses the
categories “foundation stock service,” “toy,” “pastoral,” “miscellaneous class,” “non-
sporting,” “hound,” “working,” “terrier,” and “sporting.” In some cases, the same breed
may belong to different groups depending on the standard used.

Table 1. Brief description of the dataset obtained

b1

99 ¢C

Column Name Count categories Null
Breed 482 0
Type of disorder 11 1501
Disease 428 272
Predisposition_to_disease 4 2579
Size 6 557
Group UK 7 557
Group AKC 9 160
Alternative_breed names 482 0

The result was a structured data set that allows for systematic analysis of the
relationships between breeds, disease types, and classification groups according to
various standards.

As part of this study, exploratory data analysis (EDA) was conducted to identify
key patterns and characteristics that characterize the distribution of animal breeds,
their sizes, classification groups, and types of diseases. Such analysis is necessary for
a deeper understanding of the data structure and the formation of hypotheses about
possible relationships between different characteristics.
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Fig. 2. Example of the structure of the final dataset.

At the initial stage, attention was focused on studying the distribution of breeds
by size categories and classification groups, which are determined on the basis of
international standards. Next, the distribution of diseases by type of pathology was
analyzed, which made it possible to assess their diversity. After the general patterns of
breed and disease distributions were examined, the next stage of the analysis focused on
identifying potential relationships between these characteristics. For this purpose, only
records with a specified value in the Predisposition to disease column were considered.

To determine whether statistically significant associations exist between disease
types, breed size, and classification groups, a Chi-square test of independence (X2)
was applied. This method assesses whether deviations between observed and expected
frequencies arise from random variation or indicate genuine interdependence between
categorical variables. The Chi-square statistic is computed as:

2
XE_ZI" C {GiJ_EU)
= Lii=14aj=1" g

t (3)

where 7 is the number of rows (categories of the first variable), ¢ is the number

of columns (categories of the second variable), O; j represents the observed frequency
in cell (i, ), Ej j - the expected frequency in cell (7, ), calculated as:

£ (rowtotal); * (columntotal);
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where 7 is the total number of observations. The null hypothesis (H0) assumes that the

two variables are independent, meaning that deviations between O; j and E; j are
due to random variation. A statistically significant y? value (p < 0.05) indicates that the
variables are not independent, implying an association between them.

The strength of association was further evaluated using Cramer’s V, which
provides a standardized effect size for categorical relationships, ranging from 0 (no
association) to 1 (perfect association). It is calculated as:

)

where 7 is the total sample size, k is the smaller of (7 ¢), i.e. the number of rows
or columns in the contingency table.

Together, the y? statistic and Cramer’s V enable both the detection of statistically
significant relationships between categorical variables and the evaluation of their
practical strength.

To ensure the accuracy of comparisons between category groups, a contingency
table was constructed, representing the distribution of observations by disease type and
breed characteristics. However, the initial data exhibited a marked imbalance in category
frequencies, which could bias the interpretation by overemphasizing categories with
larger sample sizes. To mitigate this effect, Z-normalization was applied across the rows
of the contingency table, allowing each value to be interpreted relative to its mean and
standard deviation within the corresponding row. This normalization procedure reduced
the influence of scale differences and ensured a more reliable comparison of categorical
relationships.

To eliminate this effect, Z-normalization of the values in the contingency table
was performed across rows. This approach allows values within each row to be compared
relative to its mean and standard deviation, eliminating the influence of differences in
category scales.

After normalization, all values within each row are converted to a comparable
scale, where zero corresponds to the mean level. Positive values indicate above-average
values, while negative values indicate below-average values. In cases where the standard
deviation is zero, which means there is no variation within the row, all values in that row
were replaced with zero to avoid division by zero.

The result of normalization was a matrix whose values reflect relative deviations
from the average level for each combination of characteristics. This matrix was used
to construct a heat map visualizing the relationships between animal size and disease
types. The visualization made it possible to identify which size categories had a higher
or lower association with certain diseases, eliminating the influence of the initial uneven
distribution of data. A similar approach was used to analyze the relationships between
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disease types and breed classification groups, which provided a more objective and
accurate identification of structural patterns in the data.

Let x; denote the initial value in the table cell, where i is the row index (disease
type) and j is the column index (animal size category). For each row, the row mean
(M) and row standard deviation () are calculated. The normalized value Zj is then
calculated as the difference between the original value and the row mean, divided by the
row standard deviation:

Xig — Wi
Y (6)
1 mn
e
I (7
1 Tl
2
O; = EZ(XU - Ht)
j=1

(8)

where i is the mean value for the row, @; is the standard deviation for the row,
and 7 is the number of animal size categories in the row.

Thus, the exploratory data analysis not only allowed us to describe the overall
structure of the sample, but also provided information for further stages of the study.
Data normalization was an important step in ensuring the accuracy of subsequent
analysis and the reliability of the interpretation of the results obtained.

Results and discussion.

As a result of the explanatory data analysis, key patterns were identified that
reflect the relationships between dog size, breed classification according to international
standards, and the diversity of hereditary diseases.

Figure 3 shows the distribution of breeds by size category. Large breeds account
for the largest share (39.1 %), followed by small breeds (30.1 %) and medium breeds (24.3
%). The intermediate categories “small-medium” and “medium-large” are insignificant,
accounting for 2.5 % each. The smallest group is “extra large,” which accounts for
only 1.4 % of the total number of breeds. This distribution reflects the predominance of
medium and large dogs in the sample compared to the extreme categories.

Figures 4 and 5 show the distribution of breeds by group according to the
classifications of The Kennel Club (UK) and the American Kennel Club (AKC). In the
UK classification, there is a relatively even distribution of breeds between groups, with
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the largest number of varieties falling into the “hound” and “gundog” groups. In turn,
the AKC classification is dominated by the foundation stock service group, followed by
hound, working, and sporting. The smallest number of breeds are represented in the toy
and miscellaneous class groups. These differences reflect the characteristics of national
classification systems, which is important to consider in comparative studies.
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Fig. 3. Distribution of dog breeds by size categories.
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Fig. 4. Distribution of dog breeds by group (UK).

Figures 4 and 5 show the distribution of breeds by group according to the
classifications of The Kennel Club (UK) and the American Kennel Club (AKC). In the
UK classification, there is a relatively even distribution of breeds between groups, with
the largest number of varieties falling into the “hound” and “gundog” groups. In turn,
the AKC classification is dominated by the foundation stock service group, followed by
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hound, working, and sporting. The smallest number of breeds are represented in the toy
and miscellaneous class groups. These differences reflect the characteristics of national
classification systems, which is important to consider in comparative studies.

10

60

30 1

L]

Number of breed types

B & 2 e E z & '3 ) 5
848 3 s z £ E z .
s> B g g i B & E;}
Ed g = & ] 2
= & ue
= E
Brewed group

Fig. 5. Distribution of dog breeds by group (AKC).

An analysis of hereditary diseases has shown that the greatest variety of
pathologies is observed among skin diseases — about 40 different types. A significant
number of diseases are also associated with disorders of the nervous system and
pathologies of the organs of vision. These data are presented in Figure 6 and indicate
that these categories require special attention in prevention and diagnosis.
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Fig. 6. Number of types of hereditary diseases by type of disorder.
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The results of the Chi-square test of independence demonstrated that the
distribution of disease types across breed size categories and breed classification groups
isnot random. The results are summarized in Table 2. In all cases, the p-values were below
the 0.05 threshold, which leads to the rejection of the null hypothesis of independence
between variables. This finding indicates the presence of statistically significant
associations between disease types and breed characteristics. However, according
to the values of Cramer’s V, the strength of these associations can be interpreted as
weak, suggesting that the relationships between variables are partly influenced by other
contributing factors.

Table 2. Results of the Chi-square test and Cramer’s V coefficient

Chi-square Degrees of et
Data statistic freedom p-value Check Cramer’s V
Disease type * Breed size 66.801 20 6.01e-07 p-value < 0.03 0.159
Disease type * Breed group 88.779 60 9.27e-03 p-value <0.05 0.106
(UK)
Disease type * Breed group e .
} g -value <
(AKC) 138.393 80 5.57e-05 p-value < 0.03 0.114

The following analysis presents a more detailed examination of the relationships
between disease types and breed characteristics. Figure 7 shows the distribution of
disease types according to dog size. Three main categories were identified for analysis:
large, medium, and small breeds. The results indicate that large and small breeds have a
wider range of diseases compared to medium-sized breeds.

Large breeds are more prone to skin and endocrine system pathologies, as well as
musculoskeletal disorders. In addition, they have a higher level of diversity in diseases
related to the circulatory system (blood disorders), gastrointestinal tract (gastrointestinal
disorders), and cardiovascular system (cardiovascular disorders).

Small breeds, on the other hand, show an increased variety of urinary and
reproductive system disorders, as well as eye, nervous system, and respiratory system
disorders. For medium-sized breeds, the greatest variety is found among immune system
diseases, while they show a more balanced profile in other categories.

Figures 8 and 9 show the results of the analysis of the distribution of disease
types by breed groups in the UK and AKC classifications.

The UK system reveals marked differences between groups: the toy group is
characterized by the greatest variety of cardiovascular diseases, terriers are more
prone to eye diseases, breeds in the pastoral group are dominated by immune system
pathologies, and the hound group is prone to gastrointestinal diseases. Gundog breeds
are more prone to blood diseases, while in the utility group, diseases are more evenly
distributed between the respiratory and endocrine systems and skin pathologies. The
working group is characterized by a moderate variety of diseases, without any clearly
dominant categories, but endocrine, musculoskeletal, and cardiovascular disorders are
more common.
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In the AKC classification, the greatest variety of diseases is recorded in the
“foundation stock service” group, where diseases of the nervous and endocrine systems,
as well as the musculoskeletal system, predominate. Skin pathologies are more common
in the “non-sporting” group, gastrointestinal diseases in the ‘hound’ group, and immune
system diseases in the “pastoral” group.

Sporting breeds are characterized by a wide range of blood diseases, while terriers
aremore evenly represented by diseases of the gastrointestinal tract, genitourinary system,
and blood. For the toy group, diseases of the respiratory and cardiovascular systems,
as well as pathologies of the genitourinary system, are most typical. Cardiovascular
diseases dominate in the working group, but the overall diversity of pathologies is lower
compared to other groups.
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Discussion.

The results of the study confirmed that the developed unified data set is an effective
tool for analyzing the predisposition of dog breeds to various diseases and identifying
patterns related to breed size, classification, and types of pathologies. The data obtained
made it possible to systematize scattered information previously presented in various
sources and create a basis for further research in the field of veterinary analytics and
machine learning.

The identified relationship between dog size and the spectrum of diseases is
consistent with known veterinary observations: large breeds are more prone to pathologies
associated with the musculoskeletal, cardiovascular, and endocrine systems, which is
due to both their physiological characteristics and the higher load on the body. Small
breeds, on the contrary, show an increased incidence of diseases of the genitourinary
system, eyes, and respiratory tract. Medium-sized breeds have a relatively balanced
profile of pathologies, which may indicate a lower incidence of breed predispositions.
These results are important for veterinarians and breeders, as they allow them to predict
potential risks and develop targeted prevention strategies.

A comparison of breed classifications according to The Kennel Club (UK) and
American Kennel Club (AKC) standards revealed both similarities and differences
between the systems. Despite similarities in most categories, a number of breeds were
classified into different groups depending on the standard used. These differences can
affect the statistical interpretation of data and highlight the need to consider multiple
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classification systems in analytical studies.

For example, the AKC system has a high concentration of breeds in the
“foundation stock service” group, reflecting an emphasis on breeds that are in the process
of being recognized or rare varieties, while the UK classification is more uniform. This
difference may be due to the historical characteristics of the development of cynology
in each country.

An analysis of the distribution of hereditary diseases showed that the greatest
variety of pathologies is associated with skin diseases, nervous system disorders, and
diseases of the organs of vision. These categories may require special attention when
developing diagnostic and preventive measures, as they are most prevalent among
various breed groups.

The methodological aspect of this study is particularly important. In the process
of standardizing breed and disease names, we managed to overcome the problem of
duplication and inconsistencies characteristic of the original sources. The use of natural
language processing (NLP) methods made it possible to unify text data and ensure
correct matching of records, which is an important step in preparing data for machine
learning. This approach can be used in other areas of bioinformatics and veterinary
analytics, where the problem of data heterogeneity also occurs.

It should be noted that the results of the study have certain limitations. First,
data on rare breeds and diseases may be incomplete, which affects the completeness of
the analysis. Second, the use of different international classifications creates the risk of
ambiguity in interpretation when comparing groups.

Conclusion.

The study solved the problem of creating a unified and structured dataset
containing information about dog breeds, their classification according to international
standards, and related hereditary diseases. The developed approach to standardizing breed
and disease names made it possible to integrate disparate sources of information into
a single dataset containing 4,093 records and covering a wide range of characteristics,
making it a valuable resource for further analytical and prognostic research in veterinary
informatics.

The results of the exploratory data analysis (EDA) showed the presence of
pronounced patterns reflecting the relationship between dog size, classification group
membership, and the variety of hereditary diseases. It was found that large and small
breeds are characterized by a wider range of diseases compared to medium-sized
breeds, confirming the need for a differentiated approach to prevention and diagnosis. In
addition, differences in the structure of diseases between classification groups according
to The Kennel Club and American Kennel Club standards were identified, indicating
the importance of taking national classification systems into account in international
comparative studies.

The developed dataset represents a foundation for continued analytical studies.
Its structure allows integration into decision-support systems and breed-specific disease
risk assessment tools aimed at improving preventive strategies in veterinary medicine.
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Future research will focus on expanding the dataset by incorporating environmental and
nutritional information, which will enhance its relevance for both practical and research
applications.
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