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A BRIEF INTRODUCTION
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THE INSTITUTIONS —

The training course completed was offered by the multinational corporation IBM via the massive online
learning platform Coursera.

International business machine or IBM is a global technology company that provides hardware, software, and
cloud based services to its clients. The company also provides certain cognitive computing services.

The focus of IBM in the past couple of years has been to shift from an institution that is an
infrastructure player to one that is more cloud and data-driven.

The focus of the company has been on providing cloud-based, behind the scenes services and
products to many large corporations. The most popular one is the IBM “Watson”.

Powered by the latest innovations in machine learning, Watson is the open, multi-cloud platform that
lets one automate the Al lifecycle. One can build powerful models from scratch or speed

time-to-value with pre-built enterprise apps.

Coursera is a world-wide online learning platform founded in 2012 by Stanford computer science professors
Andrew Ng and Daphne Koller that offers massive open online courses also known as MOOC:s,
specializations, degrees, professional, and master track courses.

Coursera works with universities and other organizations to offer online courses and degrees in a variety of
subjects such as engineering, data science, machine learning, mathematics, business, computer science,
digital marketing, humanities, medicine, and many others.




THE COURSE

Machine learning is a subsection of the artificial intelligence domain that may be defined as the use of algorithms and
computational statistics to learn from data without being explicitly programmed.

The training and the associated project were completed under the guidelines and timelines associated with the course
titled “Machine learning with python” as offered on the online platform Coursera.

The course is offered by the multinational corporation IBM and focuses on the accusation of hands-on skills to
practically apply complex machine learning concepts to real-world problems.

The course material and projects are spread over a duration of six weeks and teach all the relevant skills that one
needs to equip themselves with to gain industry-level insights and experience into the field of machine learning.

The course dives into the basics of machine learning using an approachable, and well-known programming language,
Python.

The course focuses on two main components: First, it teaches the general purpose of machine learning and where it
applies to the real world.

Second, it gives a general overview of the purpose of machine learning topics such as supervised vs unsupervised
learning, model evaluation, and machine learning algorithms.

At the end of the course, a free for individual interpretation, the peer-graded project was assigned which was to be
created using all of the tools and concepts previously taught.




WEEKLY

WEEK 1

Introduction to machine
learning.

Applications of machine
learning.

General overview of supervised
and unsupervised learning.
Final quiz (15% weightage).

WEEK 4

Introduction to clustering
approaches.

Types of clustering
algorithms such as K
means clustering etc.

Final quiz (15% weightage).

UMMARY

WEEK 2

Introduction to regression.
Types of regression (linear,
non-linear,etc).

Evaluation metrics for
accuracy determination.
Final quiz (weightage 15%).

WEEK 5

Introduction to
recommendation systems.
Collaborative and content
based filtering algorithms.

Final quiz (15% weightage).

WEEK 3

Introduction to
classification.
Classification algorithms
such as KNN and more.
Model evaluation metrics.
Final quiz (15% weightage).

WEEK 6

Free for interpretation
capstone project.
Preliminary information to
construct project.

Final submission (25%
weightage).




PROBLEM

The problem statement
Elaboration

Target solution

SWOT analysis of product
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THE

When faced by the possibility of a move, one of the main concerns people have is to find a
neighborhood that meets their standards and is somewhat similar to the area they live in currently
so as to have the smoothest transition possible.

Although there exist web applications that help find suitable apartments, most of them pay little to
no attention to the neighborhood the rentals are situated in.

Thus the need of the hour is to develop an application that helps users find similar neighborhoods
by using machine learning techniques.



ELABORATION

Consider the following scenario: you live on the west side of the city of Toronto. One day, a company from the east
side of the city offers you a lucrative position. The pay is better, the benefits fantastic but there is one catch.

To make sure that you make it to work on time each day and don’t have to spend 3-4 hours of your valuable time
traveling, you have to move. The problem is that you quite like the neighborhood you live in currently.

The area is well connected, has plenty of grocery stores, and your personal favorite café is just an arm’s reach
away. So, what do you do? Do you give up the job opportunity and the better pay and career prospects that come
with it or blindly risk moving to a neighborhood you know next to nothing about?

It can be unanimously agreed that what a person most needs in such a situation, in addition to the courage to give
up morning coffee, is more information about prospective neighborhoods.

The most common solution is to contact a realtor and provide them with a list of your requirements. Although this is
the most common practice, it is highly unreliable.

The person who is contacted may not be an expert on the matter. Moreover, it is highly probable that they are not
intimately acquainted with each neighborhood and are more concerned with the accommodation aspect rather than
the surrounding factors.

In such a situation, the only alternative that remains is for us to turn to technology and since machine learning and
more importantly data science are fields that exclusively focus on gaining insights from raw data, we shall use them
in this difficult time.

Providing a solution to the above-posed problem is exactly what the final capstone of the summer training is
focused on.




THE

Given the appropriate dataset, segment and cluster similar neighborhoods in the city of Toronto
into groups or clusters of identical properties. Given the location coordinates of the center of each
neighborhood, contact the Foursquare API to collect a list of popular venues from that
neighborhood. Following this using machine learning and data science techniques to arrive at an
appropriately grouped data set with cluster labels assigned to each area so that the data can be
queried to obtain similar neighborhoods to a desired one.

Thus, the ultimate goal of the project is to create an appropriately labeled dataset which can
suitably be queried. The user should be able to enter the coordinates of a preferred neighborhood
and be provided in return with a list of all the other neighborhoods in the city with similar

roperties.
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TECHNICAL
SPECIFICATIONS




FOURSQUARE

This is the API service used
to obtain the nearby venue
data for each
neighborhood given
geographical coordinates.

USED

—
IBM Cloud

WATSON STUDIO

An online integrated
environment provided via
IBM cloud that helps to
centrally store all the data
relevant to ones data
science projects.

Jupyter

JUPYTER LABS

A web based integrated
environment to created
jupyter notebooks which
are interactive documents
used primarily for data
analytics and research
projects
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#!conda install —c conda-forge geocoder —yes

!pip install pgeocode

import pgeocode # import geocoder

# initialize your variable to None

lat_list=[]

long_list=[]

for num in range(data):
row=List (toronto_data.iloc[num,:])
postal_code=row[0]
obj=pgeocode.Nominatim('ca')
result=obj.query_postal_code( [postal_code])

CODE AND SNAPSHOTS

In [1): #the urllib. request Library helps us to request for and obtain data resources present on a specified webpage Eﬁ;:i:ﬁﬁé}ﬁiﬁfiae
inport urllib, request lat_tist.append lat[0])

long_list.append(long[0])

#the wikipedia page with the required table
Al ' ikipadi i/l o
urle hﬁtps /e, Wlkmem' Org/Mkl‘/LlSt-Of—pOSTal-mdes-[)f—canada X -M ) In the above block of code the lists lat_list and long_list now have all the required coordinates. the next step is to add these lists to the toronto_data dataframe as columns.
#ereating a request object and using the urlopen() function of the Library to obtain data
page =rilib, request. urlgpen{url] In [15]: toronto_datal'Latitude']=lat_list
& ¥ B N n toronto_data['Longitude']=long_list
#the variable page now contains all the data in the html fornat from the webpage specified by the above link toronto_data. head()

Out[15]:

Postal code Borough Neighbourhood  Latitude ~ Longitude

Ne o Import the bt soup vy and us It 1 pars the him daa resent nthe page varibl from te above step.Togetandea aboutthe sructur of the himlpresent nthe webpage v fomerk pmiooss 31845 B30
North York Victoria Village 43.7276  -79.3148
s the ety method ofthe bl soup vy and pint ut e resuls,

Downtown Toronto Regent Park, Harbourfront  43.6555  -79.3626
North York Lawrence Manor, Lawrence Heights  43.7223  -79.4504

M7A  Downtown Toronto - Queen's Park, Ontario Provincial Government  43.6641  -79.3889

In [2]: fron bs4 inport BeautifulSoup as bb
soup = bb(page, "Lil")
print (soup.prettify())

kclusters = 4

dDOCTYPE hmb‘ ¢ ; toronto_grouped_clustering = toronto_grouped.drop(‘Neighborhood*, 1)
<htnl class="client-nojs" dir="ltr" lang="en"> # run k-acans clusterin )

<head> kmeans = KMeans(n_clusters=kclusters, random_state=0).fit(toronto_grouped_clustering)

# check cluster labels generated for each row in the dataframe

<neta charset="utf-8"/> kncans. tabets.. ’

<itle

List of postal codes of Canada: M - Wikipedia Zﬁlg"it‘gig‘iniiiz jlit:ddl}‘Z E:é“gi:JiEQTZ%?%{Z?\Zicgeigzgk!iuE:Zoé?“éii‘ée“é;:?é";?i‘ia:S“,Si?CEZﬁEZ“:ZH2?ﬁiZ’iii?izcimi‘iéé‘iﬁe‘“

Hitle ‘ o failea longittudeslatitude value extractions, ve shall also fackle such entries-

<seript> I t201¢  ad clustering labels :

neighborhoods_venues_sorted['Cluster Labels']=kmeans.labels_

docunent docunentElenent. classNane="client-js" ;RLCONF={"wgBreakFranes": 11, "woSeparatorTransfornTable": ["",""],"woDigit TransfornTable": [, ""]," toronto_nerged = toronto_data
waDefaultDateFornat""dny","wghontanes"s (", "January","February","March","April""Way" "June" "July","August","Septenber","October" , "Novenber"," ¥ Berge)comanto grouped 1Ly SOenCD UAte T2l INCitins Longirue for eXCh nelaIOrNOcs  etheighbaurhand:)
Decenber" ], "woRequestTd":"f1edcccf-e978-4db8-b2c-e9bbordo5424"  "waCSPNonce" s 11, "woCanonicaamespace":"", "wgCanonicalSpecialPageNane"s 1, "wNames e runtelmeraed dropna 2 iace] book{any: hotacesres)
pacehunber":0, "wgPageNane":"List_of postal_codes_of Canada: M',"wqTitle"s"List of postal codes of Canada: M","wgCurRevisionId":969510799, "wgRevisi reeeues s nsaditplacestnue droptrea)
onId":969510799, "wgArticleld":539066, "wgTsArticle": 0, "woIsRedirect"s 11, "woAction"s"view", "wgUserNane" :null, "woUserGroups": "¢"],"wgCategories": " [EED R loiMost | ndMost  SrdMost AMMost  ShMost  GmMost  TMost | ShMost ShNost | fomMost (.

o % SRS i ‘ et D | i oS g Neighbounood Laiude Longtude  Gommen Cormen Carmon Gommen_ Gonmon_ Garon_ Gormen_ Gonmen_ Gonmen_ Gormen. 587
Articles with short description","Comnunications in Ontario","Postal codes in Canada","Toronto","Ontario-related Uists"],"wgPageContentlanguage": Vo Ve Nerwe Vewe  Newe  Newse  Neww Venwo Moo Veme
en'", "wgPageContentiodel": "wikitext", "woRelevantPageNane"s"List_of postal_codes_of Canada: M", O WA Mati¥rk  Paiwoty 4700 TEXN puig P O e Foversiop Fleaatet Fsnmatet FNOQE pes IR0 20
"wgRelevantArticleld":539066, "wolsProbablyEditable": 1, "wRelevantPageIsProbablyEditable": 10, "woRestrictionEdit": (], "woRestrictionMove: ], "wgMedi 1WA Nomok  VeosViege @76 793ue  MO%%  pimapce N L -
aViewerOnClick": 10, "woMediaViewerEnabledByDefault": 10, "wgPopupsReferencePreviews": |1, "woPopupsConf LictshithNavPopupGadget"s 11, "woisualEditor": {"p : o DM RS e s comemor T vgusugo VBN oo g censpes beroos A SO o
ageLanguageCode":"en" "pageLanguageDir":"tr"  "pageVariantFallbacks":"en"},"woMFDisplayWikibaseDescriptions":{"search: 10, "nearby": !0, "watchlist": Lowrenco varor, o ——— — ————
10 Manlinat 11} i (NI B3 eIl TNk 6D ot il 1 i : 3 MeA Norhvork Ciersros, dairzad ccToldood Store  CoffeeShop Sore s Resasant Gen ShoeStoe FoodCout gy Pace 00
10, "tagling"s 1}, "wgMESchenaEditAttemptStepdversample"s 11, "wgULSCurrentAutonyn”:"English”, "wooticeProject" s "wikipedia”, wg(entralAuthMoblleDomaA o
TR TR WU IREF, POPPY S RS 1 VOV N T WO PSRV T, YU | TSP o | W BT IR Ut BTNV C X P EWPTE IV L L [RU DA 1 D J | Queen's Park,
; : : : e g T [ S R -

Government



[52]: neigh=input("Enter the name of the neighborhood you currently reside in..."
ans=neigh+'\n" -
simitar=(] , : ! 1t Most
e b e Ngthoteod o IdMost  ddMost  hMost  SMost Mot ThMost  BhMest Mot f0thMod
for namsLabeldn]zip(loca, labe ) e Common Venue Common Venwe  Common Venue Common Venue Common Venue Gommon Venue Commn Venue Common Venue  Common Venue

:lustnc:-\abe
for name, labe in zip(loca,label):
if name==ans:

continue

A A Lt American ; Fst Food Feleel Fish & Chips
o et Aoiooun  Breaifast Spot Badminon Count Sketing Rink Rt Women's Store Rt Event Space Rt Famers Market iy

print("The top five neighborhoods similar to yours are...")

similar=list(dict. fronkeys(sinilar)) Convnience

for num in range(5): Aderwood Long Branch ~ Phamacy
print("1.",similar[num])

print(*\n")

Etiopian Dumpling
St PizaPlace  CofeeShop Sandwich Place  Dance Studo Pub Gm Rl s

Enter the name of the neighborhood you currently reside in... Parkwoods
The top five neighborhoods similar to yours are... Bathurst Mo, Wison Hehts,
1. Don Mills

) Medteranean  Frigd Chicken Midde Eastern Etiopian

ofeeShop e/ Butee ™" sl Famers et Rt

Flge
Restaurant

Pizza Pl

Downgvew Norh Restauran Jot Event Spce

1. Caledonia-Fairbanks

| Fiafdl  Eecions ~ Ethopian Fast Food
o ifecens yffime Bayvew\Vilage ~ Flower Shop Pak  Gas Staon Tl Women's Sore R P Fient Space Rt

e Pk, Lawrence Menor o, . Isan Comion Food ; Fest Food
1. Scarborough Village 1 ’
[} B Sanduich Paoe  Restauant Rt Cofee Shop  Women's Sore Ao (afé Pub  PizzaPlace Resaat

1. East Toronto, Broadview North (0ld East York)

= = = —
i Vaughai [Eae O § :
def getNearbyVenues (names, latitudes, longitudes, radius=500): & o6 —1 \ -
Uinit=100 8 _ 57 — \ ¥ °
radius=500 5766 e { ° e | o
venues_list=(] £ =T )
for name, lat, Ing in zip(names, latitudes, longitudes): 63 2 o ! North York \ \ ) o
# create the API request URL B i ) " I / \
url = 'https://api.foursquare.con/v2/venues/explore?&client_id={}&client_secret={}sv={}&1l={},{}&radius={}&limit={}'. format( o 2 | & \ ) b
CLIENT_ID, ; 3 e / \
CLIENT_SECRET, / \ )
VERSION, / \ =
lat, / ! ®
lng, ) 7
radius, /4 \ 77
limit) 4 ~ S
try: [
# make the GET request - TN/ °
results = requests.get(url).json() ["response"] ['groups'] (0] ['items'] / { )/
# return only relevant information for each nearby venue y i /
venues_List.append( [( -~ -/
name, 3 /
lat, % 2 /
lng, iy /
v['venue'] ['name'], ‘e
v['venue'] ['location']['lat'], EastYork @ =7
v['venue'] ['location']['lng'], s
v['venue'] ['categories'] [0]['name']) for v in results]) ]
except: 7 .
continue 2 il b

nearby_venues = pd.DataFrame( [item for venue_list in venues_list for item in venue_list])

/ o/
nearby_venues.columns = ['Neighborhood', L
'Neighborhood Latitude', y) °
‘Neighborhood Longitude',
*Venue',

‘Venue Latitude',
*Venue Longitude’,

@ctobictke
'Venue Category']

A
return(nearby_venues)
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https://docs.google.com/file/d/12xCWA28jFcArbljbsWNAJ_MzGNwxoIvq/preview
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SWOT

WEAKNESSES THREATS

The project is completely data dependent
and thus any inconsistencies in the
information database can cause the

system to give unreliable results

In case the user do not like their
current neighborhood, no utility to
search for alternative venues exists

G ke
o
e
STRENGTHS OPPORTUNITY
A strong and novel idea that Further enhancements can be made in
would help ease the troubles the GUI of the product. It can also be
of movers. integrated into existing rental portals to

enhance user experience






Future scope &

The project was designed to solve the problem of people who faced the prospect of a house move.

e Using the machine learning utility designed, they can just enter the name of the neighborhood that they
currently live in and a list of top 5 most similar neighborhoods shall be output by the program.

e Although quite sophisticated in itself, the project has great potential to be further enhanced and elevated to a
state-of-the-art level.

e The final database that was created during the project development can be enhanced to include venue data
and cluster labels for other locations of the world to make it more inclusive.

e Furthermore, some self-dependent recommendation system principles may also be applied to the data set to
create a most popular neighborhood recommendation mechanism, that could consider the user’s profile and the
places they have been to and the rating that they gave those places to make final recommendations.

e What is more, is that a web or mobile application with an interactive Graphical user interface may be created
for the program which may make the utility created more easily accessible by the general public.

e The recommendation for improvement made above can be considered as the future scope of the project as
they focus on enhancing its capabilities further to make it more inclusive and capable.
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THANK YOU

Do you have any questions?
Please feel free to visit the link below and

explore my GitHub repository with all the code
and related data objects.


https://github.com/hersheychadha/Coursera_capstone.git
https://github.com/hersheychadha/Coursera_capstone.git

