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Shark Tank Successes

Background and Motivation
For this research project, I decided to explore a dataset that examined a variety of deals made on Shark Tank US. The variables I focused on
were 'deal' which had a boolean value of true or false indicating whether a deal was made or not, and 'category' indicating the category of the
product proposed, hoping to find a correlation between the two. More specifically, I wanted to delve into the following question: what is the
chance that a product has made a successful deal according to its category, and what is the rough proportionality of success for
each category in relation to other categories?

Methodology
First, I imported the needed modules and loaded and filtered out the dataset for only successful deals since that is what I am focusing on.

For each unique category, I then counted the amount of successful deals versus the total number of deals to allow me to solve for the
percentage of successful deals. I also printed out the values for me to see the data easier before any representations.

Novelties has 16 successful deals out of 35 deals. 
Specialty Food has 34 successful deals out of 62 deals. 
Baby and Child Care has 15 successful deals out of 24 deals. 
Consumer Services has 3 successful deals out of 13 deals. 
Men and Women's Apparel has 3 successful deals out of 9 deals. 
Productivity Tools has 2 successful deals out of 5 deals. 
Automotive has 6 successful deals out of 10 deals. 
Education has 3 successful deals out of 4 deals. 
Kitchen Tools has 8 successful deals out of 12 deals. 
Music has 3 successful deals out of 5 deals. 
Professional Services has 2 successful deals out of 10 deals. 
Online Services has 10 successful deals out of 22 deals. 
Women's Accessories has 5 successful deals out of 8 deals. 
Fitness Equipment has 1 successful deals out of 4 deals. 
Undergarments and Basics has 2 successful deals out of 7 deals. 
Non-Alcoholic Beverages has 3 successful deals out of 5 deals. 
Fitness Programs has 3 successful deals out of 7 deals. 
Entertainment has 4 successful deals out of 13 deals. 
Toys and Games has 10 successful deals out of 19 deals. 
Fashion Accessories has 0 successful deals out of 2 deals. 
Women's Apparel has 5 successful deals out of 10 deals. 
Electronics has 6 successful deals out of 14 deals. 
Pet Products has 6 successful deals out of 13 deals. 
Golf Products has 2 successful deals out of 4 deals. 
Baby and Children's Entertainment has 4 successful deals out of 9 deals. 
Outdoor Recreation has 10 successful deals out of 16 deals. 
Personal Care and Cosmetics has 8 successful deals out of 20 deals. 
Gardening has 3 successful deals out of 5 deals. 
Women's Shoes has 3 successful deals out of 4 deals. 
Men's Accessories has 2 successful deals out of 5 deals. 
Alcoholic Beverages has 3 successful deals out of 5 deals. 
Health and Well-Being has 4 successful deals out of 5 deals. 
Fitness Apparel and Accessories has 4 successful deals out of 6 deals. 
Furniture has 3 successful deals out of 5 deals. 
Storage and Cleaning Products has 13 successful deals out of 17 deals. 
Home Improvement has 5 successful deals out of 5 deals. 
Maternity has 0 successful deals out of 2 deals. 
Home Accessories has 3 successful deals out of 7 deals. 
Weddings has 2 successful deals out of 6 deals. 
Water Bottles has 2 successful deals out of 3 deals. 
Wine Accessories has 1 successful deals out of 3 deals. 
Baby and Children's Apparel and Accessories has 7 successful deals out of 8 deals. 
Homeopathic Remedies has 2 successful deals out of 6 deals. 
Men and Women's Shoes has 1 successful deals out of 5 deals. 
Cycling has 3 successful deals out of 3 deals. 
Pest Control has 1 successful deals out of 3 deals. 
Mobile Apps has 2 successful deals out of 4 deals. 
Men and Women's Accessories has 1 successful deals out of 4 deals. 
Costumes has 1 successful deals out of 2 deals. 
Holiday Cheer has 6 successful deals out of 8 deals. 
Party Supplies has 3 successful deals out of 5 deals. 
Baby and Children's Bedding has 0 successful deals out of 2 deals. 
Baby and Children's Food has 1 successful deals out of 2 deals. 
Home Security Solutions has 1 successful deals out of 3 deals. 

I then plotted it in a bar graph to help spot outliers per category easier, to gain an initial sense of how each product is doing.

Text(0.5, 1.0, 'deals per category')

The next step is to be able to see the percentage of success according to how many total pitches in each category. In order to do this, I
divided the amount of successful deals, divided by the total, and rounded the final answer to form an approximate percentage. I then
printed out the percentages by category to gain an initial sense of how each product is doing percentage wise.

Novelties has had an approximately 46% chance of being successful 
Specialty Food has had an approximately 55% chance of being successful 
Baby and Child Care has had an approximately 62% chance of being successful 
Consumer Services has had an approximately 23% chance of being successful 
Men and Women's Apparel has had an approximately 33% chance of being successful 
Productivity Tools has had an approximately 40% chance of being successful 
Automotive has had an approximately 60% chance of being successful 
Education has had an approximately 75% chance of being successful 
Kitchen Tools has had an approximately 67% chance of being successful 
Music has had an approximately 60% chance of being successful 
Professional Services has had an approximately 20% chance of being successful 
Online Services has had an approximately 45% chance of being successful 
Women's Accessories has had an approximately 62% chance of being successful 
Fitness Equipment has had an approximately 25% chance of being successful 
Undergarments and Basics has had an approximately 29% chance of being successful 
Non-Alcoholic Beverages has had an approximately 60% chance of being successful 
Fitness Programs has had an approximately 43% chance of being successful 
Entertainment has had an approximately 31% chance of being successful 
Toys and Games has had an approximately 53% chance of being successful 
Fashion Accessories has had an approximately 0% chance of being successful 
Women's Apparel has had an approximately 50% chance of being successful 
Electronics has had an approximately 43% chance of being successful 
Pet Products has had an approximately 46% chance of being successful 
Golf Products has had an approximately 50% chance of being successful 
Baby and Children's Entertainment has had an approximately 44% chance of being successful 
Outdoor Recreation has had an approximately 62% chance of being successful 
Personal Care and Cosmetics has had an approximately 40% chance of being successful 
Gardening has had an approximately 60% chance of being successful 
Women's Shoes has had an approximately 75% chance of being successful 
Men's Accessories has had an approximately 40% chance of being successful 
Alcoholic Beverages has had an approximately 60% chance of being successful 
Health and Well-Being has had an approximately 80% chance of being successful 
Fitness Apparel and Accessories has had an approximately 67% chance of being successful 
Furniture has had an approximately 60% chance of being successful 
Storage and Cleaning Products has had an approximately 76% chance of being successful 
Home Improvement has had an approximately 100% chance of being successful 
Maternity has had an approximately 0% chance of being successful 
Home Accessories has had an approximately 43% chance of being successful 
Weddings has had an approximately 33% chance of being successful 
Water Bottles has had an approximately 67% chance of being successful 
Wine Accessories has had an approximately 33% chance of being successful 
Baby and Children's Apparel and Accessories has had an approximately 88% chance of being successful 
Homeopathic Remedies has had an approximately 33% chance of being successful 
Men and Women's Shoes has had an approximately 20% chance of being successful 
Cycling has had an approximately 100% chance of being successful 
Pest Control has had an approximately 33% chance of being successful 
Mobile Apps has had an approximately 50% chance of being successful 
Men and Women's Accessories has had an approximately 25% chance of being successful 
Costumes has had an approximately 50% chance of being successful 
Holiday Cheer has had an approximately 75% chance of being successful 
Party Supplies has had an approximately 60% chance of being successful 
Baby and Children's Bedding has had an approximately 0% chance of being successful 
Baby and Children's Food has had an approximately 50% chance of being successful 
Home Security Solutions has had an approximately 33% chance of being successful 

Now that I have success percentages by category, I can work on trying to plot the data in a pie chart so we can see the success rates in
relation to each other.

The categories with the highest percentages are exploded. However, since this graph is cluttered and we are looking for a more qualitative
overview, we can clean this up by removing the percentages and not including the categories with a 0% success rate. We still want them to
be accounted for, so we can print that information out.

Fashion Accessories has a 0% proportionality of success, and therefore is not represented. 
Maternity has a 0% proportionality of success, and therefore is not represented. 
Baby and Children's Bedding has a 0% proportionality of success, and therefore is not represented. 

Results
(What did you find when you carried out your methods? Some of your code related to presenting results/figures/data may be replicated from
the methods section or may only be present in this section. All of the plots that you plan on using for your presentation should be present in
this section)

To answer the first part of our research question, "what is the chance that a product has made a successful deal according to its category"
we can use our calculated data percentages and turn it into a bar chart, denoting our average percentile at success.

We can see the success percentage for each category in relation to the total number of deals in that category. Easily, we can spot the
outliers, fashion accessories, maternity and baby and children's bedding at 0% success while home improvement and cycling are at 100%. The
results for the other categories are between 20% to 88%. In looking at these percentages, it is important to remember the likelihood of
each category being pitched. We can get a rough understanding of this by seeing the number of deals per category.

Text(0.5, 1.0, 'deals per category')

We see that Fashion Accessories, Maternity, and Baby and Children's Bedding have 0 deals pitched, explaining the 0% success. We also see
the inconsistencies in the amount of times each deal is pitched, and it would be interesting to know if pitching one category over another
gives a different shot at success of a deal. To do this, we can see the success of categories in relation to each other. For ease of reading, we
can have a qualitative overview of this.

Fashion Accessories has a 0% proportionality of success, and therefore is not represented. 
Maternity has a 0% proportionality of success, and therefore is not represented. 
Baby and Children's Bedding has a 0% proportionality of success, and therefore is not represented. 

We see our top categories exploded out of our graph, two out of the three matching what we have seen earlier in our bar graph. The three
categories with a 0% success rate have stayed constant since they have never been pitched. The rest of the slices seem to be split into two
size categories, some with a lower success rate and some with a higher success rate, each category similar in size to the ones in their size
category.

Discussion and Conclusion
For the most part, the category chosen is not the most influential factor in deciding the success of the product. A little more than 50% of
categories are around the success average of 49%. This means that more than half of the categories that a product could be pitched under
have around the same chance of making a deal. It also means that some products may have a higher chance of finding a successful deal
under a specific category, such as the top three categories indicated on our pie chart, while some may have a lower chance at success, like
our categories with a lower history of success. Products that have a 0 amount of deals made have no precedence to predict off of.

One obstacle I ran into was deciding how much information I wanted to include. After my rough draft, I got the feedback that my visuals
had too much information to understand, so they suggested I used onlu the top 10% of categories. I got many similar comments. After
much deliberation, I decided to keep all of my categories since I felt I could not provide a holistic review and it would take away from the
answer to my research question, but I decided to keep my pie chart at the end qualitative since I was not focused on exact numbers, but on
how similar the rough success percentages were to each other, and this eased up the visuals on the eyes.

Next time, I might look into what categories contribute the most to success, as I believe expanding it would allow me to reduce the amount
of products I look at and make it easier to work with, as I can work more data without having to include too much of one variable making
visuals cluttered and hard to read.
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deal description episode category entrepreneurs location website askedFor exchangeForStake valu

0 False

Bluetooth
device

implant for
your ear.

1 Novelties Darrin Johnson St. Paul, MN NaN 1000000 15 66

1 True

Retail and
wholesale

pie factory
with two

reta...

1 Specialty
Food Tod Wilson Somerset,

NJ http://whybake.com/ 460000 10 46

2 True

Ava the
Elephant is
a godsend

for frazzled
par...

1 Baby and
Child Care

Tiffany
Krumins Atlanta, GA http://www.avatheelephant.com/ 50000 15 3

3 False

Organizing,
packing,

and moving
services

deliv...

1 Consumer
Services

Nick Friedman,
Omar Soliman Tampa, FL http://collegehunkshaulingjunk.com/ 250000 25 10

4 False

Interactive
media

centers for
healthcare

waiti...

1 Consumer
Services Kevin Flannery Cary, NC http://www.wispots.com/ 1200000 10 120

... ... ... ... ... ... ... ... ... ...

490 True

Zoom
Interiors is a

virtual
service for

interi...

28 Online
Services

Beatrice
Fischel-Bock,

Madeine
Fraser &

Lizzie...

Philadelphia,
PA https://zoominteriors.com 100000 20 5

491 True

Spikeball
started out
as a casual

outdoors
gam...

29 Toys and
Games Chris Ruder Chicago, IL http://spikeball.com 500000 10 50

492 True

Shark
Wheel is out

to literally
reinvent the

w...

29 Outdoor
Recreation

David Patrick
and Zack

Fleishman

Lake Forest,
CA http://www.sharkwheel.com 100000 5 20

493 False

Adriana
Montano
wants to
open the

first Cat Ca...

29 Entertainment Adriana
Montano

Boca Raton,
FL http://gatocafeflorida.com 100000 20 5

494 True

Sway
Motorsports

makes a
three-

wheeled,
all-el...

29 Automotive Joe Wilcox Palo Alto,
CA http://www.swaymotorsports.com 300000 10 30

495 rows × 19 columns

deal description episode category entrepreneurs location website askedFor exchangeForStake valuatio

1 True

Retail and
wholesale pie

factory with
two reta...

1 Specialty
Food Tod Wilson Somerset,

NJ http://whybake.com/ 460000 10 460000

2 True

Ava the
Elephant is a
godsend for

frazzled par...

1 Baby and
Child Care

Tiffany
Krumins Atlanta, GA http://www.avatheelephant.com/ 50000 15 33333

5 True

One of the
first

entrepreneurs
to pitch on

Sha...

2 Specialty
Food Susan Knapp Napa Valley,

CA http://www.aperfectpear.com 500000 15 333333

9 True

An
educational
record label

and
publishing

hou...

2 Education Mark Furigay Chicago, IL NaN 250000 10 250000

10 True

A battery-
operated
cooking

device that
siphons...

3 Kitchen
Tools Marian Cruz

San
Francisco,

CA
NaN 35000 35 10000

... ... ... ... ... ... ... ... ... ...

489 True

SynDaver
Labs makes

synthetic
body parts for

u...

28 Education
Dr.

Christopher
Sakezles

Tampa, FL http://syndaver.com 3000000 10 3000000

490 True

Zoom
Interiors is a

virtual service
for interi...

28 Online
Services

Beatrice
Fischel-Bock,

Madeine
Fraser &

Lizzie...

Philadelphia,
PA https://zoominteriors.com 100000 20 50000

491 True

Spikeball
started out as

a casual
outdoors

gam...

29 Toys and
Games Chris Ruder Chicago, IL http://spikeball.com 500000 10 500000

492 True

Shark Wheel
is out to
literally

reinvent the
w...

29 Outdoor
Recreation

David Patrick
and Zack

Fleishman

Lake Forest,
CA http://www.sharkwheel.com 100000 5 200000

494 True

Sway
Motorsports

makes a
three-

wheeled, all-
el...

29 Automotive Joe Wilcox Palo Alto,
CA http://www.swaymotorsports.com 300000 10 300000

251 rows × 19 columns

In [1]: import pandas as pd 
import matplotlib.pyplot as plt 
import numpy as np 
pitches = pd.read_csv("shark_tank.csv",delimiter=',') 
pitches 

Out[1]:

In [2]: vals= pitches.iloc[:,0] 
mask=vals==True 
allsuccess=pitches[mask] 
allsuccess 

Out[2]:

In [3]: categoryfull= pitches.iloc[:,3] 
category1=categoryfull.unique() 
countl=[] 
counttotall=[] 
 
for i in category1: 
    count=len(allsuccess.loc[allsuccess['category'] == i]) 
    counttotal=len(pitches.loc[pitches['category'] == i]) 
    countl.append(count) 
    counttotall.append(counttotal) 
    print(i+" has "+str(count)+" successful deals out of "+str(counttotal)+" deals.") 

In [4]: fig = plt.figure(figsize=(15,10)) 
plt.bar(category1,countl) 
plt.xticks(rotation=90); 
plt.xlabel('categories') 
plt.ylabel('amount of deals') 
plt.title('deals per category') 

Out[4]:

In [5]: chancel=[] 
for i in range(len(counttotall)): 
    chance=(countl[i]/counttotall[i])*100 
     
    chancel.append(chance) 
    print(str(category1[i])+" has had an approximately "+str(round(chance))+"% chance of being successful") 

In [6]: explode=[] 
for i in category1: 
    if i=="Baby and Children's Apparel and Accessories": 
        explode.append(0.3) 
    elif i=="Cycling": 
        explode.append(0.3) 
    elif i=="Home Improvement": 
         explode.append(0.3) 
    else: 
         explode.append(0) 
 
 
fig1, ax1 = plt.subplots() 
ax1.pie(chancel, explode=explode,labels=category1, autopct='%1.1f%%', 
        shadow=True, startangle=90) 
ax1.axis('equal')  # Equal aspect ratio ensures that pie is drawn as a circle. 
fig = plt.gcf() 
fig.set_size_inches(25,25) 
plt.title ("Categories plotted by amount of total past successful deals") 
plt.show() 

In [7]: explode=[] 
for j in range(len(chancel)): 
    if round(chancel[j])==0: 
        print(category1[j]+" has a 0% proportionality of success, and therefore is not represented.") 
        np.delete(category1,j) 
         
for i in category1: 
    if i=="Baby and Children's Apparel and Accessories": 
        explode.append(0.3) 
    elif i=="Cycling": 
        explode.append(0.3) 
    elif i=="Home Improvement": 
         explode.append(0.3) 
    else: 
         explode.append(0) 
     
fig1, ax1 = plt.subplots() 
ax1.pie(chancel, explode=explode,labels=category1, 
        shadow=True, startangle=90) 
ax1.axis('equal')  # Equal aspect ratio ensures that pie is drawn as a circle. 
fig = plt.gcf() 
fig.set_size_inches(25,25) 
plt.title ("Categories plotted by amount of total past successful deals") 
plt.show() 

In [15]: fig, ax = plt.subplots(figsize=(15,10)) 
 
ax.bar(category1,chancel) 
for index,data in enumerate(chancel): 
    plt.text(x=index-.6 , y =data+1 , s=f"{round(data)}%" , fontdict=dict(fontsize=9.8)) 
plt.axhline(y=(sum(chancel)/len(chancel)), linewidth=2, color='red',label='average= '+str(round(sum(chancel)/le
plt.tight_layout() 
 
plt.xticks(rotation=90); 
plt.xlabel('categories') 
plt.ylabel('percentage') 
plt.title('success percentage per category') 
plt.legend() 
plt.show() 

In [10]: fig = plt.figure(figsize=(15,10)) 
plt.bar(category1,countl) 
plt.xticks(rotation=90); 
plt.xlabel('categories') 
plt.ylabel('amount of deals') 
plt.title('deals per category') 

Out[10]:

In [11]: explode=[] 
for j in range(len(chancel)): 
    if round(chancel[j])==0: 
        print(category1[j]+" has a 0% proportionality of success, and therefore is not represented.") 
        np.delete(category1,j) 
         
for i in category1: 
    if i=="Baby and Children's Apparel and Accessories": 
        explode.append(0.3) 
    elif i=="Cycling": 
        explode.append(0.3) 
    elif i=="Home Improvement": 
         explode.append(0.3) 
    else: 
         explode.append(0) 
     
fig1, ax1 = plt.subplots() 
ax1.pie(chancel, explode=explode,labels=category1, 
        shadow=True, startangle=90) 
ax1.axis('equal')  # Equal aspect ratio ensures that pie is drawn as a circle. 
fig = plt.gcf() 
fig.set_size_inches(25,25) 
plt.title ("Categories plotted by amount of total past successful deals") 
plt.show() 

https://pythonguides.com/horizontal-line-matplotlib/
https://stackoverflow.com/questions/30228069/how-to-display-the-value-of-the-bar-on-each-bar-with-pyplot-barh
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{
 "cells": [
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# CMSE 201 Final Project Template"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "#### CMSE 201 Final Project\n",
    "### &#9989; Student\n",
    "### &#9989; Section XXX"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "# ___Shark Tank Successes___"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## Background and Motivation"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "_For this research project, I decided to explore a dataset that examined a variety of deals made on Shark Tank US. The variables I focused on were 'deal' which had a boolean value of true or false indicating whether a deal was made or not, and 'category' indicating the category of the product proposed, hoping to find a correlation between the two. More specifically, I wanted to delve into the following question: **what is the chance that a product has made a successful deal according to its category, and what is the rough proportionality of success for each category in relation to other categories?**_"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## Methodology"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "First, I imported the needed modules and loaded and filtered out the dataset for only successful deals since that is what I am focusing on."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 1,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style scoped>\n",
       "    .dataframe tbody tr th:only-of-type {\n",
       "        vertical-align: middle;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: right;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>deal</th>\n",
       "      <th>description</th>\n",
       "      <th>episode</th>\n",
       "      <th>category</th>\n",
       "      <th>entrepreneurs</th>\n",
       "      <th>location</th>\n",
       "      <th>website</th>\n",
       "      <th>askedFor</th>\n",
       "      <th>exchangeForStake</th>\n",
       "      <th>valuation</th>\n",
       "      <th>season</th>\n",
       "      <th>shark1</th>\n",
       "      <th>shark2</th>\n",
       "      <th>shark3</th>\n",
       "      <th>shark4</th>\n",
       "      <th>shark5</th>\n",
       "      <th>title</th>\n",
       "      <th>episode-season</th>\n",
       "      <th>Multiple Entreprenuers</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>0</th>\n",
       "      <td>False</td>\n",
       "      <td>Bluetooth device implant for your ear.</td>\n",
       "      <td>1</td>\n",
       "      <td>Novelties</td>\n",
       "      <td>Darrin Johnson</td>\n",
       "      <td>St. Paul, MN</td>\n",
       "      <td>NaN</td>\n",
       "      <td>1000000</td>\n",
       "      <td>15</td>\n",
       "      <td>6666667</td>\n",
       "      <td>1</td>\n",
       "      <td>Barbara Corcoran</td>\n",
       "      <td>Robert Herjavec</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Daymond John</td>\n",
       "      <td>Kevin Harrington</td>\n",
       "      <td>Ionic Ear</td>\n",
       "      <td>1-1</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>True</td>\n",
       "      <td>Retail and wholesale pie factory with two reta...</td>\n",
       "      <td>1</td>\n",
       "      <td>Specialty Food</td>\n",
       "      <td>Tod Wilson</td>\n",
       "      <td>Somerset, NJ</td>\n",
       "      <td>http://whybake.com/</td>\n",
       "      <td>460000</td>\n",
       "      <td>10</td>\n",
       "      <td>4600000</td>\n",
       "      <td>1</td>\n",
       "      <td>Barbara Corcoran</td>\n",
       "      <td>Robert Herjavec</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Daymond John</td>\n",
       "      <td>Kevin Harrington</td>\n",
       "      <td>Mr. Tod's Pie Factory</td>\n",
       "      <td>1-1</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>True</td>\n",
       "      <td>Ava the Elephant is a godsend for frazzled par...</td>\n",
       "      <td>1</td>\n",
       "      <td>Baby and Child Care</td>\n",
       "      <td>Tiffany Krumins</td>\n",
       "      <td>Atlanta, GA</td>\n",
       "      <td>http://www.avatheelephant.com/</td>\n",
       "      <td>50000</td>\n",
       "      <td>15</td>\n",
       "      <td>333333</td>\n",
       "      <td>1</td>\n",
       "      <td>Barbara Corcoran</td>\n",
       "      <td>Robert Herjavec</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Daymond John</td>\n",
       "      <td>Kevin Harrington</td>\n",
       "      <td>Ava the Elephant</td>\n",
       "      <td>1-1</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>3</th>\n",
       "      <td>False</td>\n",
       "      <td>Organizing, packing, and moving services deliv...</td>\n",
       "      <td>1</td>\n",
       "      <td>Consumer Services</td>\n",
       "      <td>Nick Friedman, Omar Soliman</td>\n",
       "      <td>Tampa, FL</td>\n",
       "      <td>http://collegehunkshaulingjunk.com/</td>\n",
       "      <td>250000</td>\n",
       "      <td>25</td>\n",
       "      <td>1000000</td>\n",
       "      <td>1</td>\n",
       "      <td>Barbara Corcoran</td>\n",
       "      <td>Robert Herjavec</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Daymond John</td>\n",
       "      <td>Kevin Harrington</td>\n",
       "      <td>College Foxes Packing Boxes</td>\n",
       "      <td>1-1</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>4</th>\n",
       "      <td>False</td>\n",
       "      <td>Interactive media centers for healthcare waiti...</td>\n",
       "      <td>1</td>\n",
       "      <td>Consumer Services</td>\n",
       "      <td>Kevin Flannery</td>\n",
       "      <td>Cary, NC</td>\n",
       "      <td>http://www.wispots.com/</td>\n",
       "      <td>1200000</td>\n",
       "      <td>10</td>\n",
       "      <td>12000000</td>\n",
       "      <td>1</td>\n",
       "      <td>Barbara Corcoran</td>\n",
       "      <td>Robert Herjavec</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Daymond John</td>\n",
       "      <td>Kevin Harrington</td>\n",
       "      <td>Wispots</td>\n",
       "      <td>1-1</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>...</th>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>490</th>\n",
       "      <td>True</td>\n",
       "      <td>Zoom Interiors is a virtual service for interi...</td>\n",
       "      <td>28</td>\n",
       "      <td>Online Services</td>\n",
       "      <td>Beatrice Fischel-Bock, Madeine Fraser &amp; Lizzie...</td>\n",
       "      <td>Philadelphia, PA</td>\n",
       "      <td>https://zoominteriors.com</td>\n",
       "      <td>100000</td>\n",
       "      <td>20</td>\n",
       "      <td>500000</td>\n",
       "      <td>6</td>\n",
       "      <td>Lori Greiner</td>\n",
       "      <td>Barbara Corcoran</td>\n",
       "      <td>Robert Herjavec</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Mark Cuban</td>\n",
       "      <td>Zoom Interiors</td>\n",
       "      <td>6-28</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>491</th>\n",
       "      <td>True</td>\n",
       "      <td>Spikeball started out as a casual outdoors gam...</td>\n",
       "      <td>29</td>\n",
       "      <td>Toys and Games</td>\n",
       "      <td>Chris Ruder</td>\n",
       "      <td>Chicago, IL</td>\n",
       "      <td>http://spikeball.com</td>\n",
       "      <td>500000</td>\n",
       "      <td>10</td>\n",
       "      <td>5000000</td>\n",
       "      <td>6</td>\n",
       "      <td>Lori Greiner</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Daymond John</td>\n",
       "      <td>Mark Cuban</td>\n",
       "      <td>Nick Woodman</td>\n",
       "      <td>Spikeball</td>\n",
       "      <td>6-29</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>492</th>\n",
       "      <td>True</td>\n",
       "      <td>Shark Wheel is out to literally reinvent the w...</td>\n",
       "      <td>29</td>\n",
       "      <td>Outdoor Recreation</td>\n",
       "      <td>David Patrick and Zack Fleishman</td>\n",
       "      <td>Lake Forest, CA</td>\n",
       "      <td>http://www.sharkwheel.com</td>\n",
       "      <td>100000</td>\n",
       "      <td>5</td>\n",
       "      <td>2000000</td>\n",
       "      <td>6</td>\n",
       "      <td>Lori Greiner</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Daymond John</td>\n",
       "      <td>Mark Cuban</td>\n",
       "      <td>Nick Woodman</td>\n",
       "      <td>Shark Wheel</td>\n",
       "      <td>6-29</td>\n",
       "      <td>True</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>493</th>\n",
       "      <td>False</td>\n",
       "      <td>Adriana Montano wants to open the first Cat Ca...</td>\n",
       "      <td>29</td>\n",
       "      <td>Entertainment</td>\n",
       "      <td>Adriana Montano</td>\n",
       "      <td>Boca Raton, FL</td>\n",
       "      <td>http://gatocafeflorida.com</td>\n",
       "      <td>100000</td>\n",
       "      <td>20</td>\n",
       "      <td>500000</td>\n",
       "      <td>6</td>\n",
       "      <td>Lori Greiner</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Daymond John</td>\n",
       "      <td>Mark Cuban</td>\n",
       "      <td>Nick Woodman</td>\n",
       "      <td>Gato Cafe</td>\n",
       "      <td>6-29</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>494</th>\n",
       "      <td>True</td>\n",
       "      <td>Sway Motorsports makes a three-wheeled, all-el...</td>\n",
       "      <td>29</td>\n",
       "      <td>Automotive</td>\n",
       "      <td>Joe Wilcox</td>\n",
       "      <td>Palo Alto, CA</td>\n",
       "      <td>http://www.swaymotorsports.com</td>\n",
       "      <td>300000</td>\n",
       "      <td>10</td>\n",
       "      <td>3000000</td>\n",
       "      <td>6</td>\n",
       "      <td>Lori Greiner</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Daymond John</td>\n",
       "      <td>Mark Cuban</td>\n",
       "      <td>Nick Woodman</td>\n",
       "      <td>Sway Motorsports</td>\n",
       "      <td>6-29</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "<p>495 rows × 19 columns</p>\n",
       "</div>"
      ],
      "text/plain": [
       "      deal                                        description  episode  \\\n",
       "0    False             Bluetooth device implant for your ear.        1   \n",
       "1     True  Retail and wholesale pie factory with two reta...        1   \n",
       "2     True  Ava the Elephant is a godsend for frazzled par...        1   \n",
       "3    False  Organizing, packing, and moving services deliv...        1   \n",
       "4    False  Interactive media centers for healthcare waiti...        1   \n",
       "..     ...                                                ...      ...   \n",
       "490   True  Zoom Interiors is a virtual service for interi...       28   \n",
       "491   True  Spikeball started out as a casual outdoors gam...       29   \n",
       "492   True  Shark Wheel is out to literally reinvent the w...       29   \n",
       "493  False  Adriana Montano wants to open the first Cat Ca...       29   \n",
       "494   True  Sway Motorsports makes a three-wheeled, all-el...       29   \n",
       "\n",
       "                category                                      entrepreneurs  \\\n",
       "0              Novelties                                     Darrin Johnson   \n",
       "1         Specialty Food                                         Tod Wilson   \n",
       "2    Baby and Child Care                                    Tiffany Krumins   \n",
       "3      Consumer Services                        Nick Friedman, Omar Soliman   \n",
       "4      Consumer Services                                     Kevin Flannery   \n",
       "..                   ...                                                ...   \n",
       "490      Online Services  Beatrice Fischel-Bock, Madeine Fraser & Lizzie...   \n",
       "491       Toys and Games                                        Chris Ruder   \n",
       "492   Outdoor Recreation                   David Patrick and Zack Fleishman   \n",
       "493        Entertainment                                    Adriana Montano   \n",
       "494           Automotive                                         Joe Wilcox   \n",
       "\n",
       "             location                              website  askedFor  \\\n",
       "0        St. Paul, MN                                  NaN   1000000   \n",
       "1        Somerset, NJ                  http://whybake.com/    460000   \n",
       "2         Atlanta, GA       http://www.avatheelephant.com/     50000   \n",
       "3           Tampa, FL  http://collegehunkshaulingjunk.com/    250000   \n",
       "4            Cary, NC              http://www.wispots.com/   1200000   \n",
       "..                ...                                  ...       ...   \n",
       "490  Philadelphia, PA            https://zoominteriors.com    100000   \n",
       "491       Chicago, IL                 http://spikeball.com    500000   \n",
       "492   Lake Forest, CA            http://www.sharkwheel.com    100000   \n",
       "493    Boca Raton, FL           http://gatocafeflorida.com    100000   \n",
       "494     Palo Alto, CA       http://www.swaymotorsports.com    300000   \n",
       "\n",
       "     exchangeForStake  valuation  season            shark1            shark2  \\\n",
       "0                  15    6666667       1  Barbara Corcoran   Robert Herjavec   \n",
       "1                  10    4600000       1  Barbara Corcoran   Robert Herjavec   \n",
       "2                  15     333333       1  Barbara Corcoran   Robert Herjavec   \n",
       "3                  25    1000000       1  Barbara Corcoran   Robert Herjavec   \n",
       "4                  10   12000000       1  Barbara Corcoran   Robert Herjavec   \n",
       "..                ...        ...     ...               ...               ...   \n",
       "490                20     500000       6      Lori Greiner  Barbara Corcoran   \n",
       "491                10    5000000       6      Lori Greiner     Kevin O'Leary   \n",
       "492                 5    2000000       6      Lori Greiner     Kevin O'Leary   \n",
       "493                20     500000       6      Lori Greiner     Kevin O'Leary   \n",
       "494                10    3000000       6      Lori Greiner     Kevin O'Leary   \n",
       "\n",
       "              shark3         shark4            shark5  \\\n",
       "0      Kevin O'Leary   Daymond John  Kevin Harrington   \n",
       "1      Kevin O'Leary   Daymond John  Kevin Harrington   \n",
       "2      Kevin O'Leary   Daymond John  Kevin Harrington   \n",
       "3      Kevin O'Leary   Daymond John  Kevin Harrington   \n",
       "4      Kevin O'Leary   Daymond John  Kevin Harrington   \n",
       "..               ...            ...               ...   \n",
       "490  Robert Herjavec  Kevin O'Leary        Mark Cuban   \n",
       "491     Daymond John     Mark Cuban      Nick Woodman   \n",
       "492     Daymond John     Mark Cuban      Nick Woodman   \n",
       "493     Daymond John     Mark Cuban      Nick Woodman   \n",
       "494     Daymond John     Mark Cuban      Nick Woodman   \n",
       "\n",
       "                           title episode-season  Multiple Entreprenuers  \n",
       "0                      Ionic Ear            1-1                   False  \n",
       "1          Mr. Tod's Pie Factory            1-1                   False  \n",
       "2               Ava the Elephant            1-1                   False  \n",
       "3    College Foxes Packing Boxes            1-1                   False  \n",
       "4                        Wispots            1-1                   False  \n",
       "..                           ...            ...                     ...  \n",
       "490               Zoom Interiors           6-28                   False  \n",
       "491                    Spikeball           6-29                   False  \n",
       "492                  Shark Wheel           6-29                    True  \n",
       "493                    Gato Cafe           6-29                   False  \n",
       "494             Sway Motorsports           6-29                   False  \n",
       "\n",
       "[495 rows x 19 columns]"
      ]
     },
     "execution_count": 1,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "import pandas as pd\n",
    "import matplotlib.pyplot as plt\n",
    "import numpy as np\n",
    "pitches = pd.read_csv(\"shark_tank.csv\",delimiter=',')\n",
    "pitches"
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 2,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/html": [
       "<div>\n",
       "<style scoped>\n",
       "    .dataframe tbody tr th:only-of-type {\n",
       "        vertical-align: middle;\n",
       "    }\n",
       "\n",
       "    .dataframe tbody tr th {\n",
       "        vertical-align: top;\n",
       "    }\n",
       "\n",
       "    .dataframe thead th {\n",
       "        text-align: right;\n",
       "    }\n",
       "</style>\n",
       "<table border=\"1\" class=\"dataframe\">\n",
       "  <thead>\n",
       "    <tr style=\"text-align: right;\">\n",
       "      <th></th>\n",
       "      <th>deal</th>\n",
       "      <th>description</th>\n",
       "      <th>episode</th>\n",
       "      <th>category</th>\n",
       "      <th>entrepreneurs</th>\n",
       "      <th>location</th>\n",
       "      <th>website</th>\n",
       "      <th>askedFor</th>\n",
       "      <th>exchangeForStake</th>\n",
       "      <th>valuation</th>\n",
       "      <th>season</th>\n",
       "      <th>shark1</th>\n",
       "      <th>shark2</th>\n",
       "      <th>shark3</th>\n",
       "      <th>shark4</th>\n",
       "      <th>shark5</th>\n",
       "      <th>title</th>\n",
       "      <th>episode-season</th>\n",
       "      <th>Multiple Entreprenuers</th>\n",
       "    </tr>\n",
       "  </thead>\n",
       "  <tbody>\n",
       "    <tr>\n",
       "      <th>1</th>\n",
       "      <td>True</td>\n",
       "      <td>Retail and wholesale pie factory with two reta...</td>\n",
       "      <td>1</td>\n",
       "      <td>Specialty Food</td>\n",
       "      <td>Tod Wilson</td>\n",
       "      <td>Somerset, NJ</td>\n",
       "      <td>http://whybake.com/</td>\n",
       "      <td>460000</td>\n",
       "      <td>10</td>\n",
       "      <td>4600000</td>\n",
       "      <td>1</td>\n",
       "      <td>Barbara Corcoran</td>\n",
       "      <td>Robert Herjavec</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Daymond John</td>\n",
       "      <td>Kevin Harrington</td>\n",
       "      <td>Mr. Tod's Pie Factory</td>\n",
       "      <td>1-1</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>2</th>\n",
       "      <td>True</td>\n",
       "      <td>Ava the Elephant is a godsend for frazzled par...</td>\n",
       "      <td>1</td>\n",
       "      <td>Baby and Child Care</td>\n",
       "      <td>Tiffany Krumins</td>\n",
       "      <td>Atlanta, GA</td>\n",
       "      <td>http://www.avatheelephant.com/</td>\n",
       "      <td>50000</td>\n",
       "      <td>15</td>\n",
       "      <td>333333</td>\n",
       "      <td>1</td>\n",
       "      <td>Barbara Corcoran</td>\n",
       "      <td>Robert Herjavec</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Daymond John</td>\n",
       "      <td>Kevin Harrington</td>\n",
       "      <td>Ava the Elephant</td>\n",
       "      <td>1-1</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>5</th>\n",
       "      <td>True</td>\n",
       "      <td>One of the first entrepreneurs to pitch on Sha...</td>\n",
       "      <td>2</td>\n",
       "      <td>Specialty Food</td>\n",
       "      <td>Susan Knapp</td>\n",
       "      <td>Napa Valley, CA</td>\n",
       "      <td>http://www.aperfectpear.com</td>\n",
       "      <td>500000</td>\n",
       "      <td>15</td>\n",
       "      <td>3333333</td>\n",
       "      <td>1</td>\n",
       "      <td>Barbara Corcoran</td>\n",
       "      <td>Robert Herjavec</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Daymond John</td>\n",
       "      <td>Kevin Harrington</td>\n",
       "      <td>A Perfect Pear</td>\n",
       "      <td>1-2</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>9</th>\n",
       "      <td>True</td>\n",
       "      <td>An educational record label and publishing hou...</td>\n",
       "      <td>2</td>\n",
       "      <td>Education</td>\n",
       "      <td>Mark Furigay</td>\n",
       "      <td>Chicago, IL</td>\n",
       "      <td>NaN</td>\n",
       "      <td>250000</td>\n",
       "      <td>10</td>\n",
       "      <td>2500000</td>\n",
       "      <td>1</td>\n",
       "      <td>Barbara Corcoran</td>\n",
       "      <td>Robert Herjavec</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Daymond John</td>\n",
       "      <td>Kevin Harrington</td>\n",
       "      <td>Classroom Jams</td>\n",
       "      <td>1-2</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>10</th>\n",
       "      <td>True</td>\n",
       "      <td>A battery-operated cooking device that siphons...</td>\n",
       "      <td>3</td>\n",
       "      <td>Kitchen Tools</td>\n",
       "      <td>Marian Cruz</td>\n",
       "      <td>San Francisco, CA</td>\n",
       "      <td>NaN</td>\n",
       "      <td>35000</td>\n",
       "      <td>35</td>\n",
       "      <td>100000</td>\n",
       "      <td>1</td>\n",
       "      <td>Barbara Corcoran</td>\n",
       "      <td>Robert Herjavec</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Daymond John</td>\n",
       "      <td>Kevin Harrington</td>\n",
       "      <td>Turbobaster</td>\n",
       "      <td>1-3</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>...</th>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "      <td>...</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>489</th>\n",
       "      <td>True</td>\n",
       "      <td>SynDaver Labs makes synthetic body parts for u...</td>\n",
       "      <td>28</td>\n",
       "      <td>Education</td>\n",
       "      <td>Dr. Christopher Sakezles</td>\n",
       "      <td>Tampa, FL</td>\n",
       "      <td>http://syndaver.com</td>\n",
       "      <td>3000000</td>\n",
       "      <td>10</td>\n",
       "      <td>30000000</td>\n",
       "      <td>6</td>\n",
       "      <td>Lori Greiner</td>\n",
       "      <td>Barbara Corcoran</td>\n",
       "      <td>Robert Herjavec</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Mark Cuban</td>\n",
       "      <td>SynDaver Labs</td>\n",
       "      <td>6-28</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>490</th>\n",
       "      <td>True</td>\n",
       "      <td>Zoom Interiors is a virtual service for interi...</td>\n",
       "      <td>28</td>\n",
       "      <td>Online Services</td>\n",
       "      <td>Beatrice Fischel-Bock, Madeine Fraser &amp; Lizzie...</td>\n",
       "      <td>Philadelphia, PA</td>\n",
       "      <td>https://zoominteriors.com</td>\n",
       "      <td>100000</td>\n",
       "      <td>20</td>\n",
       "      <td>500000</td>\n",
       "      <td>6</td>\n",
       "      <td>Lori Greiner</td>\n",
       "      <td>Barbara Corcoran</td>\n",
       "      <td>Robert Herjavec</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Mark Cuban</td>\n",
       "      <td>Zoom Interiors</td>\n",
       "      <td>6-28</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>491</th>\n",
       "      <td>True</td>\n",
       "      <td>Spikeball started out as a casual outdoors gam...</td>\n",
       "      <td>29</td>\n",
       "      <td>Toys and Games</td>\n",
       "      <td>Chris Ruder</td>\n",
       "      <td>Chicago, IL</td>\n",
       "      <td>http://spikeball.com</td>\n",
       "      <td>500000</td>\n",
       "      <td>10</td>\n",
       "      <td>5000000</td>\n",
       "      <td>6</td>\n",
       "      <td>Lori Greiner</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Daymond John</td>\n",
       "      <td>Mark Cuban</td>\n",
       "      <td>Nick Woodman</td>\n",
       "      <td>Spikeball</td>\n",
       "      <td>6-29</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>492</th>\n",
       "      <td>True</td>\n",
       "      <td>Shark Wheel is out to literally reinvent the w...</td>\n",
       "      <td>29</td>\n",
       "      <td>Outdoor Recreation</td>\n",
       "      <td>David Patrick and Zack Fleishman</td>\n",
       "      <td>Lake Forest, CA</td>\n",
       "      <td>http://www.sharkwheel.com</td>\n",
       "      <td>100000</td>\n",
       "      <td>5</td>\n",
       "      <td>2000000</td>\n",
       "      <td>6</td>\n",
       "      <td>Lori Greiner</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Daymond John</td>\n",
       "      <td>Mark Cuban</td>\n",
       "      <td>Nick Woodman</td>\n",
       "      <td>Shark Wheel</td>\n",
       "      <td>6-29</td>\n",
       "      <td>True</td>\n",
       "    </tr>\n",
       "    <tr>\n",
       "      <th>494</th>\n",
       "      <td>True</td>\n",
       "      <td>Sway Motorsports makes a three-wheeled, all-el...</td>\n",
       "      <td>29</td>\n",
       "      <td>Automotive</td>\n",
       "      <td>Joe Wilcox</td>\n",
       "      <td>Palo Alto, CA</td>\n",
       "      <td>http://www.swaymotorsports.com</td>\n",
       "      <td>300000</td>\n",
       "      <td>10</td>\n",
       "      <td>3000000</td>\n",
       "      <td>6</td>\n",
       "      <td>Lori Greiner</td>\n",
       "      <td>Kevin O'Leary</td>\n",
       "      <td>Daymond John</td>\n",
       "      <td>Mark Cuban</td>\n",
       "      <td>Nick Woodman</td>\n",
       "      <td>Sway Motorsports</td>\n",
       "      <td>6-29</td>\n",
       "      <td>False</td>\n",
       "    </tr>\n",
       "  </tbody>\n",
       "</table>\n",
       "<p>251 rows × 19 columns</p>\n",
       "</div>"
      ],
      "text/plain": [
       "     deal                                        description  episode  \\\n",
       "1    True  Retail and wholesale pie factory with two reta...        1   \n",
       "2    True  Ava the Elephant is a godsend for frazzled par...        1   \n",
       "5    True  One of the first entrepreneurs to pitch on Sha...        2   \n",
       "9    True  An educational record label and publishing hou...        2   \n",
       "10   True  A battery-operated cooking device that siphons...        3   \n",
       "..    ...                                                ...      ...   \n",
       "489  True  SynDaver Labs makes synthetic body parts for u...       28   \n",
       "490  True  Zoom Interiors is a virtual service for interi...       28   \n",
       "491  True  Spikeball started out as a casual outdoors gam...       29   \n",
       "492  True  Shark Wheel is out to literally reinvent the w...       29   \n",
       "494  True  Sway Motorsports makes a three-wheeled, all-el...       29   \n",
       "\n",
       "                category                                      entrepreneurs  \\\n",
       "1         Specialty Food                                         Tod Wilson   \n",
       "2    Baby and Child Care                                    Tiffany Krumins   \n",
       "5         Specialty Food                                        Susan Knapp   \n",
       "9              Education                                       Mark Furigay   \n",
       "10         Kitchen Tools                                        Marian Cruz   \n",
       "..                   ...                                                ...   \n",
       "489            Education                           Dr. Christopher Sakezles   \n",
       "490      Online Services  Beatrice Fischel-Bock, Madeine Fraser & Lizzie...   \n",
       "491       Toys and Games                                        Chris Ruder   \n",
       "492   Outdoor Recreation                   David Patrick and Zack Fleishman   \n",
       "494           Automotive                                         Joe Wilcox   \n",
       "\n",
       "              location                         website  askedFor  \\\n",
       "1         Somerset, NJ             http://whybake.com/    460000   \n",
       "2          Atlanta, GA  http://www.avatheelephant.com/     50000   \n",
       "5      Napa Valley, CA     http://www.aperfectpear.com    500000   \n",
       "9          Chicago, IL                             NaN    250000   \n",
       "10   San Francisco, CA                             NaN     35000   \n",
       "..                 ...                             ...       ...   \n",
       "489          Tampa, FL             http://syndaver.com   3000000   \n",
       "490   Philadelphia, PA       https://zoominteriors.com    100000   \n",
       "491        Chicago, IL            http://spikeball.com    500000   \n",
       "492    Lake Forest, CA       http://www.sharkwheel.com    100000   \n",
       "494      Palo Alto, CA  http://www.swaymotorsports.com    300000   \n",
       "\n",
       "     exchangeForStake  valuation  season            shark1            shark2  \\\n",
       "1                  10    4600000       1  Barbara Corcoran   Robert Herjavec   \n",
       "2                  15     333333       1  Barbara Corcoran   Robert Herjavec   \n",
       "5                  15    3333333       1  Barbara Corcoran   Robert Herjavec   \n",
       "9                  10    2500000       1  Barbara Corcoran   Robert Herjavec   \n",
       "10                 35     100000       1  Barbara Corcoran   Robert Herjavec   \n",
       "..                ...        ...     ...               ...               ...   \n",
       "489                10   30000000       6      Lori Greiner  Barbara Corcoran   \n",
       "490                20     500000       6      Lori Greiner  Barbara Corcoran   \n",
       "491                10    5000000       6      Lori Greiner     Kevin O'Leary   \n",
       "492                 5    2000000       6      Lori Greiner     Kevin O'Leary   \n",
       "494                10    3000000       6      Lori Greiner     Kevin O'Leary   \n",
       "\n",
       "              shark3         shark4            shark5                  title  \\\n",
       "1      Kevin O'Leary   Daymond John  Kevin Harrington  Mr. Tod's Pie Factory   \n",
       "2      Kevin O'Leary   Daymond John  Kevin Harrington       Ava the Elephant   \n",
       "5      Kevin O'Leary   Daymond John  Kevin Harrington         A Perfect Pear   \n",
       "9      Kevin O'Leary   Daymond John  Kevin Harrington         Classroom Jams   \n",
       "10     Kevin O'Leary   Daymond John  Kevin Harrington            Turbobaster   \n",
       "..               ...            ...               ...                    ...   \n",
       "489  Robert Herjavec  Kevin O'Leary        Mark Cuban          SynDaver Labs   \n",
       "490  Robert Herjavec  Kevin O'Leary        Mark Cuban         Zoom Interiors   \n",
       "491     Daymond John     Mark Cuban      Nick Woodman              Spikeball   \n",
       "492     Daymond John     Mark Cuban      Nick Woodman            Shark Wheel   \n",
       "494     Daymond John     Mark Cuban      Nick Woodman       Sway Motorsports   \n",
       "\n",
       "    episode-season  Multiple Entreprenuers  \n",
       "1              1-1                   False  \n",
       "2              1-1                   False  \n",
       "5              1-2                   False  \n",
       "9              1-2                   False  \n",
       "10             1-3                   False  \n",
       "..             ...                     ...  \n",
       "489           6-28                   False  \n",
       "490           6-28                   False  \n",
       "491           6-29                   False  \n",
       "492           6-29                    True  \n",
       "494           6-29                   False  \n",
       "\n",
       "[251 rows x 19 columns]"
      ]
     },
     "execution_count": 2,
     "metadata": {},
     "output_type": "execute_result"
    }
   ],
   "source": [
    "vals= pitches.iloc[:,0]\n",
    "mask=vals==True\n",
    "allsuccess=pitches[mask]\n",
    "allsuccess"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "For each unique category, I then counted the amount of successful deals versus the total number of deals to allow me to solve for the percentage of successful deals. I also printed out the values for me to see the data easier before any representations."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 3,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Novelties has 16 successful deals out of 35 deals.\n",
      "Specialty Food has 34 successful deals out of 62 deals.\n",
      "Baby and Child Care has 15 successful deals out of 24 deals.\n",
      "Consumer Services has 3 successful deals out of 13 deals.\n",
      "Men and Women's Apparel has 3 successful deals out of 9 deals.\n",
      "Productivity Tools has 2 successful deals out of 5 deals.\n",
      "Automotive has 6 successful deals out of 10 deals.\n",
      "Education has 3 successful deals out of 4 deals.\n",
      "Kitchen Tools has 8 successful deals out of 12 deals.\n",
      "Music has 3 successful deals out of 5 deals.\n",
      "Professional Services has 2 successful deals out of 10 deals.\n",
      "Online Services has 10 successful deals out of 22 deals.\n",
      "Women's Accessories has 5 successful deals out of 8 deals.\n",
      "Fitness Equipment has 1 successful deals out of 4 deals.\n",
      "Undergarments and Basics has 2 successful deals out of 7 deals.\n",
      "Non-Alcoholic Beverages has 3 successful deals out of 5 deals.\n",
      "Fitness Programs has 3 successful deals out of 7 deals.\n",
      "Entertainment has 4 successful deals out of 13 deals.\n",
      "Toys and Games has 10 successful deals out of 19 deals.\n",
      "Fashion Accessories has 0 successful deals out of 2 deals.\n",
      "Women's Apparel has 5 successful deals out of 10 deals.\n",
      "Electronics has 6 successful deals out of 14 deals.\n",
      "Pet Products has 6 successful deals out of 13 deals.\n",
      "Golf Products has 2 successful deals out of 4 deals.\n",
      "Baby and Children's Entertainment has 4 successful deals out of 9 deals.\n",
      "Outdoor Recreation has 10 successful deals out of 16 deals.\n",
      "Personal Care and Cosmetics has 8 successful deals out of 20 deals.\n",
      "Gardening has 3 successful deals out of 5 deals.\n",
      "Women's Shoes has 3 successful deals out of 4 deals.\n",
      "Men's Accessories has 2 successful deals out of 5 deals.\n",
      "Alcoholic Beverages has 3 successful deals out of 5 deals.\n",
      "Health and Well-Being has 4 successful deals out of 5 deals.\n",
      "Fitness Apparel and Accessories has 4 successful deals out of 6 deals.\n",
      "Furniture has 3 successful deals out of 5 deals.\n",
      "Storage and Cleaning Products has 13 successful deals out of 17 deals.\n",
      "Home Improvement has 5 successful deals out of 5 deals.\n",
      "Maternity has 0 successful deals out of 2 deals.\n",
      "Home Accessories has 3 successful deals out of 7 deals.\n",
      "Weddings has 2 successful deals out of 6 deals.\n",
      "Water Bottles has 2 successful deals out of 3 deals.\n",
      "Wine Accessories has 1 successful deals out of 3 deals.\n",
      "Baby and Children's Apparel and Accessories has 7 successful deals out of 8 deals.\n",
      "Homeopathic Remedies has 2 successful deals out of 6 deals.\n",
      "Men and Women's Shoes has 1 successful deals out of 5 deals.\n",
      "Cycling has 3 successful deals out of 3 deals.\n",
      "Pest Control has 1 successful deals out of 3 deals.\n",
      "Mobile Apps has 2 successful deals out of 4 deals.\n",
      "Men and Women's Accessories has 1 successful deals out of 4 deals.\n",
      "Costumes has 1 successful deals out of 2 deals.\n",
      "Holiday Cheer has 6 successful deals out of 8 deals.\n",
      "Party Supplies has 3 successful deals out of 5 deals.\n",
      "Baby and Children's Bedding has 0 successful deals out of 2 deals.\n",
      "Baby and Children's Food has 1 successful deals out of 2 deals.\n",
      "Home Security Solutions has 1 successful deals out of 3 deals.\n"
     ]
    }
   ],
   "source": [
    "categoryfull= pitches.iloc[:,3]\n",
    "category1=categoryfull.unique()\n",
    "countl=[]\n",
    "counttotall=[]\n",
    "\n",
    "for i in category1:\n",
    "    count=len(allsuccess.loc[allsuccess['category'] == i])\n",
    "    counttotal=len(pitches.loc[pitches['category'] == i])\n",
    "    countl.append(count)\n",
    "    counttotall.append(counttotal)\n",
    "    print(i+\" has \"+str(count)+\" successful deals out of \"+str(counttotal)+\" deals.\")"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "I then plotted it in a bar graph to help spot outliers per category easier, to gain an initial sense of how each product is doing."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 4,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Text(0.5, 1.0, 'deals per category')"
      ]
     },
     "execution_count": 4,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 1080x720 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "fig = plt.figure(figsize=(15,10))\n",
    "plt.bar(category1,countl)\n",
    "plt.xticks(rotation=90);\n",
    "plt.xlabel('categories')\n",
    "plt.ylabel('amount of deals')\n",
    "plt.title('deals per category')\n"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "The next step is to be able to see the percentage of success according to how many  total pitches in each category. In order to do this, I divided the amount of successful deals, divided by the total, and rounded the final answer to form an approximate percentage. I then printed out the percentages by category to gain an initial sense of how each product is doing percentage wise."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 5,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Novelties has had an approximately 46% chance of being successful\n",
      "Specialty Food has had an approximately 55% chance of being successful\n",
      "Baby and Child Care has had an approximately 62% chance of being successful\n",
      "Consumer Services has had an approximately 23% chance of being successful\n",
      "Men and Women's Apparel has had an approximately 33% chance of being successful\n",
      "Productivity Tools has had an approximately 40% chance of being successful\n",
      "Automotive has had an approximately 60% chance of being successful\n",
      "Education has had an approximately 75% chance of being successful\n",
      "Kitchen Tools has had an approximately 67% chance of being successful\n",
      "Music has had an approximately 60% chance of being successful\n",
      "Professional Services has had an approximately 20% chance of being successful\n",
      "Online Services has had an approximately 45% chance of being successful\n",
      "Women's Accessories has had an approximately 62% chance of being successful\n",
      "Fitness Equipment has had an approximately 25% chance of being successful\n",
      "Undergarments and Basics has had an approximately 29% chance of being successful\n",
      "Non-Alcoholic Beverages has had an approximately 60% chance of being successful\n",
      "Fitness Programs has had an approximately 43% chance of being successful\n",
      "Entertainment has had an approximately 31% chance of being successful\n",
      "Toys and Games has had an approximately 53% chance of being successful\n",
      "Fashion Accessories has had an approximately 0% chance of being successful\n",
      "Women's Apparel has had an approximately 50% chance of being successful\n",
      "Electronics has had an approximately 43% chance of being successful\n",
      "Pet Products has had an approximately 46% chance of being successful\n",
      "Golf Products has had an approximately 50% chance of being successful\n",
      "Baby and Children's Entertainment has had an approximately 44% chance of being successful\n",
      "Outdoor Recreation has had an approximately 62% chance of being successful\n",
      "Personal Care and Cosmetics has had an approximately 40% chance of being successful\n",
      "Gardening has had an approximately 60% chance of being successful\n",
      "Women's Shoes has had an approximately 75% chance of being successful\n",
      "Men's Accessories has had an approximately 40% chance of being successful\n",
      "Alcoholic Beverages has had an approximately 60% chance of being successful\n",
      "Health and Well-Being has had an approximately 80% chance of being successful\n",
      "Fitness Apparel and Accessories has had an approximately 67% chance of being successful\n",
      "Furniture has had an approximately 60% chance of being successful\n",
      "Storage and Cleaning Products has had an approximately 76% chance of being successful\n",
      "Home Improvement has had an approximately 100% chance of being successful\n",
      "Maternity has had an approximately 0% chance of being successful\n",
      "Home Accessories has had an approximately 43% chance of being successful\n",
      "Weddings has had an approximately 33% chance of being successful\n",
      "Water Bottles has had an approximately 67% chance of being successful\n",
      "Wine Accessories has had an approximately 33% chance of being successful\n",
      "Baby and Children's Apparel and Accessories has had an approximately 88% chance of being successful\n",
      "Homeopathic Remedies has had an approximately 33% chance of being successful\n",
      "Men and Women's Shoes has had an approximately 20% chance of being successful\n",
      "Cycling has had an approximately 100% chance of being successful\n",
      "Pest Control has had an approximately 33% chance of being successful\n",
      "Mobile Apps has had an approximately 50% chance of being successful\n",
      "Men and Women's Accessories has had an approximately 25% chance of being successful\n",
      "Costumes has had an approximately 50% chance of being successful\n",
      "Holiday Cheer has had an approximately 75% chance of being successful\n",
      "Party Supplies has had an approximately 60% chance of being successful\n",
      "Baby and Children's Bedding has had an approximately 0% chance of being successful\n",
      "Baby and Children's Food has had an approximately 50% chance of being successful\n",
      "Home Security Solutions has had an approximately 33% chance of being successful\n"
     ]
    }
   ],
   "source": [
    "chancel=[]\n",
    "for i in range(len(counttotall)):\n",
    "    chance=(countl[i]/counttotall[i])*100\n",
    "    \n",
    "    chancel.append(chance)\n",
    "    print(str(category1[i])+\" has had an approximately \"+str(round(chance))+\"% chance of being successful\")"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "Now that I have success percentages by category, I can work on trying to plot the data in a pie chart so we can see the success rates in relation to each other."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 6,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 1800x1800 with 1 Axes>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "explode=[]\n",
    "for i in category1:\n",
    "    if i==\"Baby and Children's Apparel and Accessories\":\n",
    "        explode.append(0.3)\n",
    "    elif i==\"Cycling\":\n",
    "        explode.append(0.3)\n",
    "    elif i==\"Home Improvement\":\n",
    "         explode.append(0.3)\n",
    "    else:\n",
    "         explode.append(0)\n",
    "\n",
    "\n",
    "fig1, ax1 = plt.subplots()\n",
    "ax1.pie(chancel, explode=explode,labels=category1, autopct='%1.1f%%',\n",
    "        shadow=True, startangle=90)\n",
    "ax1.axis('equal')  # Equal aspect ratio ensures that pie is drawn as a circle.\n",
    "fig = plt.gcf()\n",
    "fig.set_size_inches(25,25)\n",
    "plt.title (\"Categories plotted by amount of total past successful deals\")\n",
    "plt.show()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "The categories with the highest percentages are exploded. However, since this graph is cluttered and we are looking for a more qualitative overview, we can clean this up by removing the percentages and not including the categories with a 0% success rate. We still want them to be accounted for, so we can print that information out."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 7,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Fashion Accessories has a 0% proportionality of success, and therefore is not represented.\n",
      "Maternity has a 0% proportionality of success, and therefore is not represented.\n",
      "Baby and Children's Bedding has a 0% proportionality of success, and therefore is not represented.\n"
     ]
    },
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 1800x1800 with 1 Axes>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "explode=[]\n",
    "for j in range(len(chancel)):\n",
    "    if round(chancel[j])==0:\n",
    "        print(category1[j]+\" has a 0% proportionality of success, and therefore is not represented.\")\n",
    "        np.delete(category1,j)\n",
    "        \n",
    "for i in category1:\n",
    "    if i==\"Baby and Children's Apparel and Accessories\":\n",
    "        explode.append(0.3)\n",
    "    elif i==\"Cycling\":\n",
    "        explode.append(0.3)\n",
    "    elif i==\"Home Improvement\":\n",
    "         explode.append(0.3)\n",
    "    else:\n",
    "         explode.append(0)\n",
    "    \n",
    "fig1, ax1 = plt.subplots()\n",
    "ax1.pie(chancel, explode=explode,labels=category1,\n",
    "        shadow=True, startangle=90)\n",
    "ax1.axis('equal')  # Equal aspect ratio ensures that pie is drawn as a circle.\n",
    "fig = plt.gcf()\n",
    "fig.set_size_inches(25,25)\n",
    "plt.title (\"Categories plotted by amount of total past successful deals\")\n",
    "plt.show()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## Results"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "_(What did you find when you carried out your methods? Some of your code related to\n",
    "presenting results/figures/data may be replicated from the methods section or may only be present in\n",
    "this section. All of the plots that you plan on using for your presentation should be present in this\n",
    "section)_"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "To answer the first part of our research question, \"what is the chance that a product has made a successful deal according to its category\" we can use our calculated data percentages and turn it into a bar chart, denoting our average percentile at success."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 15,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 1080x720 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "fig, ax = plt.subplots(figsize=(15,10))\n",
    "\n",
    "ax.bar(category1,chancel)\n",
    "for index,data in enumerate(chancel):\n",
    "    plt.text(x=index-.6 , y =data+1 , s=f\"{round(data)}%\" , fontdict=dict(fontsize=9.8))\n",
    "plt.axhline(y=(sum(chancel)/len(chancel)), linewidth=2, color='red',label='average= '+str(round(sum(chancel)/len(chancel)))+'%')\n",
    "plt.tight_layout()\n",
    "\n",
    "plt.xticks(rotation=90);\n",
    "plt.xlabel('categories')\n",
    "plt.ylabel('percentage')\n",
    "plt.title('success percentage per category')\n",
    "plt.legend()\n",
    "plt.show()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "We can see the success percentage for each category in relation to the total number of deals in that category. Easily, we can spot the outliers, *fashion accessories*, *maternity* and *baby and children's bedding* at 0% success while *home improvement* and *cycling* are at 100%. The results for the other categories are between 20% to 88%. In looking at these percentages, it is important to remember the likelihood of each category being pitched. We can get a rough understanding of this by seeing the number of deals per category."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 10,
   "metadata": {},
   "outputs": [
    {
     "data": {
      "text/plain": [
       "Text(0.5, 1.0, 'deals per category')"
      ]
     },
     "execution_count": 10,
     "metadata": {},
     "output_type": "execute_result"
    },
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 1080x720 with 1 Axes>"
      ]
     },
     "metadata": {
      "needs_background": "light"
     },
     "output_type": "display_data"
    }
   ],
   "source": [
    "fig = plt.figure(figsize=(15,10))\n",
    "plt.bar(category1,countl)\n",
    "plt.xticks(rotation=90);\n",
    "plt.xlabel('categories')\n",
    "plt.ylabel('amount of deals')\n",
    "plt.title('deals per category')"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "We see that Fashion Accessories, Maternity, and Baby and Children's Bedding have 0 deals pitched, explaining the 0% success. We also see the inconsistencies in the amount of times each deal is pitched, and it would be interesting to know if pitching one category over another gives a different shot at success of a deal. To do this, we can see the success of categories in relation to each other. For ease of reading, we can have a qualitative overview of this."
   ]
  },
  {
   "cell_type": "code",
   "execution_count": 11,
   "metadata": {},
   "outputs": [
    {
     "name": "stdout",
     "output_type": "stream",
     "text": [
      "Fashion Accessories has a 0% proportionality of success, and therefore is not represented.\n",
      "Maternity has a 0% proportionality of success, and therefore is not represented.\n",
      "Baby and Children's Bedding has a 0% proportionality of success, and therefore is not represented.\n"
     ]
    },
    {
     "data": {
      "image/png": "\n",
      "text/plain": [
       "<Figure size 1800x1800 with 1 Axes>"
      ]
     },
     "metadata": {},
     "output_type": "display_data"
    }
   ],
   "source": [
    "explode=[]\n",
    "for j in range(len(chancel)):\n",
    "    if round(chancel[j])==0:\n",
    "        print(category1[j]+\" has a 0% proportionality of success, and therefore is not represented.\")\n",
    "        np.delete(category1,j)\n",
    "        \n",
    "for i in category1:\n",
    "    if i==\"Baby and Children's Apparel and Accessories\":\n",
    "        explode.append(0.3)\n",
    "    elif i==\"Cycling\":\n",
    "        explode.append(0.3)\n",
    "    elif i==\"Home Improvement\":\n",
    "         explode.append(0.3)\n",
    "    else:\n",
    "         explode.append(0)\n",
    "    \n",
    "fig1, ax1 = plt.subplots()\n",
    "ax1.pie(chancel, explode=explode,labels=category1,\n",
    "        shadow=True, startangle=90)\n",
    "ax1.axis('equal')  # Equal aspect ratio ensures that pie is drawn as a circle.\n",
    "fig = plt.gcf()\n",
    "fig.set_size_inches(25,25)\n",
    "plt.title (\"Categories plotted by amount of total past successful deals\")\n",
    "plt.show()"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "We see our top categories exploded out of our graph, two out of the three matching what we have seen earlier in our bar graph. The three categories with a 0% success rate have stayed constant since they have never been pitched. The rest of the slices seem to be split into two size categories, some with a lower success rate and some with a higher success rate, each category similar in size to the ones in their size category."
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "## Discussion and Conclusion"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "For the most part, the category chosen is not the most influential factor in deciding the success of the product. A little more than 50% of categories are around the success average of 49%. This means that more than half of the categories that a product could be pitched under have around the same chance of making a deal. It also means that some products may have a higher chance of finding a successful deal under a specific category, such as the top three categories indicated on our pie chart, while some may have a lower chance at success, like our categories with a lower history of success. Products that have a 0 amount of deals made have no precedence to predict off of. \n",
    "\n",
    "One obstacle I ran into was deciding how much information I wanted to include. After my rough draft, I got the feedback that my visuals had too much information to understand, so they suggested I used onlu the top 10% of categories. I got many similar comments. After much deliberation, I decided to keep all of my categories since I felt I could not provide a holistic review and it would take away from the answer to my research question, but I decided to keep my pie chart at the end qualitative since I was not focused on exact numbers, but on how similar the rough success percentages were to each other, and this eased up the visuals on the eyes.\n",
    "\n",
    "Next time, I might look into what categories contribute the most to success, as I believe expanding it would allow me to reduce the amount of products I look at and make it easier to work with, as I can work more data without having to include too much of one variable making visuals cluttered and hard to read."
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "### References"
   ]
  },
  {
   "cell_type": "markdown",
   "metadata": {},
   "source": [
    "_Kumar, Bijay. “Horizontal Line Matplotlib.” Python Guides, 26 Oct. 2021, https://pythonguides.com/horizontal-line-matplotlib/. Franck DernoncourtFranck Dernoncourt_              \n",
    "\n",
    "_68.9k6868 gold badges310310 silver badges470470 bronze badges, et al. “How to Display the Value of the Bar on Each Bar with Pyplot.barh().” Stack Overflow, 1 Feb. 1963, https://stackoverflow.com/questions/30228069/how-to-display-the-value-of-the-bar-on-each-bar-with-pyplot-barh._"
   ]
  }
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