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Abstract: Animal shelters and rescue organizations hold the 

responsibility for catering to the needs of the animals that are 

abandoned or given up by their owners. The datasets are 

obtained from adoption centers in Austin, Texas between the 

years 2013 and 2017 and from Bloomington, Indiana between the 

years 2004 and 2017 with the aim of finding patterns and 

conducting data analysis on the different parameters that were 

involved with these adoption centers. Since 3 primary datasets 

dealing with different attributes related to the adoption centers 

are procured, all implementation in this study are purely based 

on this. Hence, the paper is designed to have several specific 

objectives and derived inferences for each of the datasets. The 

data is analysed with the statistical methods and visualization 

tools like bar plots, pie charts, line graphs, predictive regression 

models, all executed on R studio, an integrated development 

environment for R. The statistical model discussed in the data set 

enable us to make conclusions about why certain animals are 

euthanized, whether there is any particular preference for 

adoption, what kind of animals are taken in by adoptions centers, 

whether the total annual revenue gained by the adoption centers 

could be predicted and so forth. R has proven to be extremely 

useful because of its ease of use, excellent visualization tools and 

robust environment. 

 

Keywords: Adoption, Dataset, Euthanasia, Parameters, 

Shelter. 

I. INTRODUCTION 

Animal adoption has seen a solid trend in the society for 

decades. We have come very far with the way we manage 

abandoned animals and strays to rehabilitate them. While 

organizations like the Blue Cross of India (BCI) have 

operated since the year 1959, with the advancement of 

technology, we now have the system of online pet adoption 

where databases of pets taken in by numerous rescue groups 

and animal shelters are maintained and are openly available 

for access and utilization by the public. Further, a lot of 

innovative work has being going into the field of animal 

welfare.  
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 A good example of this is BCI receiving the Proggy 

Award from PETA for its interactive computer programmes 

which serve as an alternate to animal dissection. A good 

example of this is BCI receiving the Proggy Award from 

PETA for its interactive computer programmes which serve 

as an alternate to animal dissection. An important parameter 

to discuss when we talk about animal welfare is the question 

of how people deal with unwanted pets. Euthanasia is a 

controversial option with an open debate on whether putting 

an animal down is humane in comparison to having it caged 

and imprisoned for long periods of time.  
Some people euthanize pets because of fatal and 

irrecoverable injuries or illnesses. Others do so even for 

treatable health problems that they either are unable to 

financially provide for or are not willing to. Without doubt, 

many veterinarians consider euthanasia to be a completely 

unethical procedure. Some other people let go of their pets, 

into the wild perhaps, or abandon them with the hope that 

they will be able to care for themselves or that someone will 

find or adopt them. In reality, most of these pets that are 

released by their owners perish to harsh weather, hunger, 

traffic or easily treatable health issues. In addition to this, 

homes cannot be always found in adoption centres and 
unless the centre has a no-kill policy, excess animals are 

also euthanized to make room for new pets. It was estimated 

by The Humane Society of the US, that every year, 2.4 

million adoptable, healthy dogs and cats are euthanized in 

the United States of America because of unavailability of 

homes. 

II.  LITERATURE REVIEW 

Paul C. Bartlett, et.al, [1] stated that “In 2003, of the 

140,653 dogs that were discharged from Michigan shelters 

in 2003, it was found that 28% were taken in for adoption 

and 40% had to undergo euthanization; this implied that the 
annual euthanasia rate was 2.6% for the estimated 2003 

Michigan population of dogs. The annual rate of euthanasia 

for cats in 2003 was much higher than that of dogs (3.1% 

and 2.6%). Of the 134,405 cats discharged from Michigan 

shelters in 2003, only 24% were adopted and 57% were 

euthanized. For both dogs and cats, altered animals had 

much lower rates of euthanasia than unaltered animals. 

Among government and private owned animal shelters, 

private shelters had 20% of their dogs euthanized and 29% 

of their cats compared to 30% of dogs and 50% of cats 

euthanized in facilities owned by the government. 

Additionally, the results indicated that the larger the size of 
the shelter, the higher the rate of euthanasia for both dogs 

and cats regardless of ownership.  
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Brown W.P et.al,[2] analysed the effects of age, sex , 

breed designation, coat color, and coat patterns on the length 

of stay  

(LOS) for cats in a no-kill shelter; and also compared the 

physical characteristics and LOS of cats adopted at a no-kill 

shelter and in traditional shelters. His article indicates feline 
physical characteristics influence LOS, likelihood of 

adoption, or risk of euthanasia at shelters of all kinds and 

recommend exploring strategies to increase the adoptability 

of less desirable cats and kittens.  

Rachael Mozes et.al, [11] evaluated the factors associated 

with euthanasia in an animal shelter in Kitchener-Waterloo, 

Ontario, Canada. He concluded that 53% of admitted cats 

were euthanized. The adoption policies used in animal 

shelters have a great effect on the total number of adoptions 

and donations that occur. Lord .E et.al, [7] established a 

stochastic model to simulate the expected costs, revenues, 

and net income of a hypothetical animal shelter for various 
alternative management strategies, based on US conditions. 

Sloane Hawes et.al [12] studied how the quality of life of 

older animals is impacted by remaining in the care of 

shelters rather than being euthanized. The sample consisted 

of 122 dogs and 124 cats that were above the age of 7 years 

who were taken into a shelter in a one-year period. The 

article highlights the significance of preventative outreach, 

behaviour programs and specialized medical, and a powerful 

foster care system that are equipped to deal with the 

requirements of older animals in their homes and in a shelter 

 

III.  MODEL FORMATION 

The article deals with three primary datasets procured 

from the records of the adoptions centres in Austin, Texas 

between the years 2013 and 2017 and Bloomington, Indiana 

between the years 2004 to 2013. The three primary datasets 

in the model deal with various parameters related to these 

adoption centres. The objective of the paper is to answer 

typical questions and gather inferences on each of these 

datasets. Glimpses of the datasets are provided in the 

Parameters section of the article. All the datasets went 

through an initial process of clean up wherein the unwanted 

parameters ( like the names of animals) were removed and 
data was converted to a more useful form ( like the dates 

converted to proper format and time removed). The first 

dataset, Austin Animal Intake Dataset, was worked upon to 

understand the distribution of intake type, different animals 

adopted, trend in intake and the age of intake for different 

types. The second dataset worked upon was All Records, 

where we seek to answer questions about the relation 

between euthanasia and outcome subtype, and we see how 

the reproductive state of the animal is related with different 

parameters. ANOVA testing is used to understand the 

variation in adoption, return to owner, euthanization and 
transfer rates based on outcome sex and breed. Both of these 

datasets deal with animal shelters from Austin, Texas. The 

final dataset, Animal Care and Control, contains information 

about the overall summed up numbers of budget, revenue, 

intake, subtypes etc., for Bloomington, Indiana. This was 

analysed to visualize and compare trends in the annual 

budget and the total intake of the adoption centres, the 

number of adoptions, strays, euthanized animals over the 

years and to understand how many surrendered animals 

were returned to owners. A multiple regression analysis was 

performed to predict the annual revenue of the adoption 

centres.  

We assume that there are no outliers in the data procured 

and that the data is accurate. Since there are multiple 

datasets to work on, we split our analytical objectives based 

on them. We also make specific inferences pertaining to 
each individual dataset. 

Austin Animal Intake dataset 

Austin Animal Intake [3] Austin, Texas 

Objectives:  To analyse the animal intake dataset and draw 

conclusions through visualisation. 

Work, Output and Inferences 

 

 
 

Fig . 1 Distribution of Intake Type 

From the above figure, it is clear that stray animals are the 

ones that are taken by the animal shelters in large numbers. 

 

 
 

Fig . 2 Distribution of Animal Type 
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From the pie chart, it is evident that dogs are the animals 

that are taken by the shelters in large numbers, followed by 

cats. 

 

 
 

Fig .  3 Yearly Intake of Data 

The bar plot reveals that among the given years, 2014 and 

2015 witnessed the largest of animal intakes. Chron package 

is used for manipulating date data type. [6] 
 

 

Fig . 4  Monthly Intake of Data 

The above plot concludes that June 2015 witnessed the 

largest animal intakes when compared to other months. 

 

 

Fig . 5  Number of Animals Vs Age For Each Subtype 

The graph shows that the age of dogs corresponding to 

maximum intake is 1 year. Similarly, for cats it is approx. 5 

months. 

 

 

 

 

            Fig . 6 Segregation by Intake Type 

The above figure reveals that euthanasia request for each 

animal type is negligible; in dogs and cats, stray are given 

more preference. 

All records Dataset 

 All Records [13] Austin, Texas   

Objectives: 

• To understand the relation between Euthanasia and 

Outcome subtype (to look at the reasons for euthanization) 

• To check if adoption is preferred for certain 
genders/neutered and spayed species 

• To pictorially understand how Intake sex and Outcome sex 

relates with a stray dog. (To understand that most strays are 

neutered to stop reproduction and prevention of more 

strays). 

Work, Output and Inferences: 

 

 
 

Fig . 7  Euthanasia Vs Outcome Subtype 

Suffering is the most common reason to euthanize 

animals. “Rabies risk” subtype [8]. It can be noted that that 

risk of rabies is being eliminated effectively. It is also one of 

the major causes for the animal to be euthanized. Aggressive 

animals are also euthanized, as there is no other effective 
method to deal with such animals. 

From the above graph, it is noted that a few dogs that are 

“underage” are euthanized too [8]. This could be attributed 

to the fact that infant dogs are vulnerable to the living 

conditions and are at risk. Animal shelters are also not 

properly equipped to give the personal care that they need.  
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Nearly a third of dogs originally brought in by owners for 

euthanasia were determined 

to be potentially savable [6]. 

Table 1 . Intake Type and Sex (Intake) 

 

 
 

From the above data, it is clear that: 

(i) Male to female ratio is almost equally split. 

(ii) Most of the owners own a neutered or spayed animal. 

(iii) Stray animals are more in number. 

 

 
 

Fig . 8Intake Type (Stray) And Sex (Intake) 

 

 
 

         Fig . 9 Intake Type(Stray) And Sex(Outcome) 

The graph reveals that (i) Most of the strays are neutered 

or spayed to limit reproduction. This leads to less number of 

stray animals. (ii)A lot of effort is put in by the animal 

shelters to limit reproduction. As we look from other graphs 

(intake of animal each year), the number of animals that are 

taken in by the animal shelters also goes down each year. 
 

 
 

Fig. 10 Adoption and Outcome Sex 

 

It is noted that the most adopted animals are either 
neutered or spayed. This could be attributed to two reasons:  

(i) By the time the animals are adopted, most animals are 

neutered or spayed to avoid increase in number of stray 

animals. 

(ii) Most of the people who adopt animals prefer 

neutered/spayed animals. This could be attributed to the fact 

that animal owners have economic and personal time 

constraints. 

All Records dataset 

Animal Intake Services Animal Care and Control [6] 

Bloomington, Indiana 

Objectives: 
To analyse the dataset and to find: 

If there is a significant difference in the adoption rates based 

on the outcome sex of the animal and its breed 

If there is a significant difference in the euthanization rates 

based on the outcome sex of the animal and its breed 

If there is a significant difference in the Return to owner 

rates based on the outcome sex of the animal and its breed 

If there is a significant difference in the Transfer rates based 

on the outcome sex of the animal and its breed 

Work, Output and Inferences 

 

A FUNCTION WHICH CREATES A VECTOR OF 0s 

BASED ON SIZE OF ARGUMENT: 

create=function(arg){ 

i=1 

vec=c() 

while(i<=arg){ 
vec=append(vec,0,i) 

i=i+1 

} 

return(vec) 

} 

> vec= create(9) 

> vec 

[1] 0 0 0 0 0 0 0 0 0 

A FUNCTION WHICH COUNTS THE 

OCCURRENCE OF A BREED WITH DIFFERENT 

OUTCOME_SEX TYPES: 

count=function(br,osex,dataset){ 

l=nrow(dataset) 

i=1 

ll=8 
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sf=create(8) 

nm=create(8) 

im=create(8) 

ife=create(8) 
while(i<=l){ 

j=1 

while(j<=ll){ 

if(br[j]==dataset[i,2]){ 

if(dataset[i,3]=="Intact Female"){ 

ife[j]=ife[j]+1 

}else if(dataset[i,3]=="Intact Male"){ 

im[j]=im[j]+1 

}else if(dataset[i,3]=="Neutered Male"){ 

nm[j]=nm[j]+1 

}else if(dataset[i,3]=="Spayed Female"){ 
sf[j]=sf[j]+1 

} 

break 

} 

j=j+1 

} 

i=i+1 

} 

ds=c(sf,nm,im,ife) 

dt=data.frame(matrix(data = ds,ncol = 8,byrow = 

TRUE,dimnames = 

list(osex,br))) 
return(dt) 

} 

It takes a data frame, a vector containing breeds and a 

vector containing the outcome sex types and returns a data 

frame which contains the frequency of occurrence of a 

particular breed type and a particular sex type in the given 

data frame. 

Example: 

aset=count(breed_req,outcome_sex,adopt_set) 

Table 2 . Result 

 
On saving the data frame as a csv file the following result 

is obtained.The columns represent the different breed types 

and the rows contain values for each outcome sex type. 

Pre-processing of dataset: 

Getting significant breeds: 

breed=table(dat_f$Breed_intake) 

breed=data.frame(breed) 

breed_refined=subset(breed,breed$Freq>1000) 

breed_req=breed_refined$b 

breed_req=breed_req[breed_req!="Bat Mix"] 

2) Getting the required outcome sex types: 
outcome_sex=data.frame(table(dat_f$Sex_upon_Outcome)) 

outcome_sex=outcome_sex[3:nrow(outcome_sex)-1,] 

outcome_sex=outcome_sex$Var1 

3) Creating subsets of the chosen dataset: 

#creating dataset with just type, sex and breed 

os=dat_f$Sex_upon_Outcome 

type=dat_f$Outcome_Type 

breeds=dat_f$Breed_intake 

complete_set=data.frame(type,breeds,os) 

#creating subsets according to outcome type 

adopt_set=subset(complete_set,complete_set$type=='Adopti

on') 
euth_set=subset(complete_set,complete_set$type=='Euthana

sia') 

rto_set=subset(complete_set,complete_set$type=='Return to 

Owner') 

transfer_set=subset(complete_set,complete_set$type=='Tran

sfer') 

#refining subsets according to required breeds 

adopt_set=subset(adopt_set,adopt_set$breeds %in% 

breed_req) 

euth_set=subset(euth_set,euth_set$breeds %in% breed_req) 

rto_set=subset(rto_set,rto_set$breeds %in% breed_req) 
transfer_set=subset(transfer_set,transfer_set$breeds %in% 

breed_req) 

#refining subsets according to sex 

adopt_set=subset(adopt_set,adopt_set$os %in% 

outcome_sex) 

euth_set=subset(euth_set,euth_set$os %in% outcome_sex) 

rto_set=subset(rto_set,rto_set$os %in% outcome_sex) 

transfer_set=subset(transfer_set,transfer_set$os %in% 

outcome_sex) 

Example after pre-processing: 

> head(transfer_set) 

Table  3 .  Result 
 

 
ANOVA statistics based on Adoption values: 

H0: There is no significant difference in outcome sex type 

H1: There is a significant difference in outcome sex type 

H0: There is no significant difference in Breed type 

H1: There is a significant difference in Breed type 

Table 4 . Anova Table 

 
It concludes that both sex and breed are statistically 

significant since F values 0.00245 and 0.00874 are smaller 

than 0.05. So H0 for both outcome sex type and Breed type 

are rejected. Therefore it leads to a conclusion that there 

would be a significant difference in the frequency of 

adoption when these factors are affected. 
     ANOVA statistics based on Euthanization values: 

H0: There is no significant difference in outcome sex type 

H1: There is a significant difference in outcome sex type 

H0: There is no significant difference in Breed type 

H1: There is a significant difference in Breed type 

Anova Table: 
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Table  5  .Anova Table 

 

 
F value for sex is 0.28 which is >0.05 and F value for 

Breed is significantly smaller than 0.05.Therefore, H0 is 

rejected for breed type and accepted for outcome sex. Hence 

there is no significant difference in euthanization frequency 

on outcome sex but there is a difference upon changing the 

breed. 

   ANOVA statistics based on Return To owner      

    values: 
H0: There is no significant difference in outcome sex type 

H1: There is a significant difference in outcome sex  

type 

H0: There is no significant difference in Breed type 

H1: There is a significant difference in Breed type 

Table 6 . Anova Table 

 
From this it is clear that both sex and breed are 

statistically significant since F values for both are smaller 

than 0.05. So H0 for both outcome sex type and Breed type 

are rejected. Therefore there would be a significant 

difference in the frequency of dogs being returned to owner 

when these factors are affected. 

ANOVA statistics based on Transfer values: 

H0: There is no significant difference in outcome sex type 

H1: There is a significant difference in outcome sex type 
H0: There is no significant difference in Breed type 

H1: There is a significant difference in Breed type 

Table 7. Anova Table 

 
F value for outcome sex is 0.534 which is >0.05 and F 

value for Breed is significantly smaller than 0.05. Therefore 

H0 is rejected for breed type and accepted for outcome sex. 

So, it infers that there is no significant difference in Transfer 

of dogs frequency on outcome sex but there is a difference 
upon changing the breed. 

Animal Care and Control dataset 

Objectives: 

• To visualize the trend in annual budget, total intake of 

animals. 

• To visualize and compare the trend in number of 

adoptions, strays and euthanized animals. 

• To visualize and compare owner surrenders and return to 

owners. 

• To create a regression model and predict the annual 

adoption Revenue of the Animal centers. 

Work, Output and Inferences: 

 

 
                     Fig . 11 Annual Budget and Total Intake 

 

IV. CONCLUSION 

From the above analysis, it is clear that the stray animals 

are the largest in number for animal intakes. Suffering is the 

most common reason to euthanize animals. “Rabies risk” is 

also one of the common reasons for euthanasia. Aggressive 

animals can also be expected to be euthanized. Male to 
female ratio in animals is almost equal. Most of the owners 

own a neutered or a spayed animal. Stray animals are more 

in number. Most of the strays are neutered or spayed. 

Animal shelters probably adopt this method to minimize the 

number of stray animals. Most adopted animals are also 

mostly spayed or neutered. There is a significant difference 

in the frequency of adoption when sex and breed are altered. 

Euthanization frequency is not affected when outcome sex is 

altered. It is more dependent on the breed of animals.  

A change is noted in the frequency of dogs being returned 

to the owner when sex/breed value is altered. From this it is 

clear that both sex and breed are statistically significant 
since F values for both are smaller than 0.05. So H0 for both 

outcome sex type and Breed type are rejected. Therefore 

there would be a significant difference in the frequency of 

dogs being returned to owner when these factors are 

affected. There is also no significant different in the transfer 

of dogs frequency based on sex, but breed does seem to 

contribute changes. From the Bloomington, Indiana dataset 

we see that the annual budget increased significantly from 

2004 to 2017. Budget is predicted to increase. Intake of 

animals has been decreasing throughout the years. This 

could be due to the consistent efforts of the animal shelters 
to spay/neuter animals and to encourage people to adopt 

them. The adoption rates have been increasing; it peaks in 

the year 2012. Since the number of euthanized and stray 

animals has been decreasing almost in parallel to the total 

intake, it appears that they undergo no variation in trend. It 

goes down by about 20% from 2004-2017. Similarly, the 

percentage of euthanized animals is decreasing over the 

years. 

The total revenue for the animal adoption centres in 

Bloomington, Indiana is predicted to be $144,785.8 given an 

annual budget of $1500000 and a total intake of 2000 
animals.  
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This implies the adoption centres on a whole earn about 

10% of their annual budget in this hypothetical year.  

Hence, the results have been discussed in individual 

sections and inferences have been made from our work on 
the datasets. R Studio has proven to be immensely helpful as 

data analysis and visualization is made simple and it can be 

used to display easily understandable and aesthetic graphs. 

R is not just for advanced programmers and includes a 

variety of packages for prediction algorithms and plots 
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