
Classification: Public



Classification: Public

Bringing Income Analytics to Life

Brent Hudson, B.Sc (Hons),CAE
Manager, Valuation, Research & Advisory 
Services, Municipal Property Assessment 
Corporation (MPAC)

Edward Osmar, M.I.M.A.
Senior Appraisal & Market Specialist, 
Valuation, Research & Advisory Services, 
Municipal Property Assessment 
Corporation (MPAC)



Classification: Public

Continuing Education (CE) Credit
Recertification Credit forms for CE credit can be 
collected from the registration desk on Thursday

Housekeeping
• The conference proceedings will be available 

approximately 8 weeks after the conference

• Please silence your electronic devices
• Attendance at this conference counts toward GIS 

Professional (GISP) Certification and Renewal
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Agenda

 Part 1 – Assessment in Ontario
 Ontario’s Property Assessment System
 About MPAC
 Property Income & Expense Return (PIER) Program

 Part 2 – Catalyst for Developing the Income Trend Application
 Catalyst
 The technology
 Data readiness / automatic filtering

 Part 3 – Introducing the Income Trend Dashboard
 Graphs and charts
 Various Search methods: Property Type and Location
 Benefits of internal & external use
 Future Development
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Ontario’s Property Assessment System

Presenter
Presentation Notes
In Ontario’s assessment system, there are four key players: Government of Ontario	The provincial government sets legislation and policies that MPAC uses to assess properties. 	There is also an independent body that adjudicates appeals of MPAC’s assessed values. 	Often, tax policy issues and changes to the way MPAC assesses properties are the jurisdiction of the provincial government.	Municipal Property Assessment Corporation (MPAC)	MPAC determines your assessed value based on the legislated valuation date decided upon by Ontario’s Ministry of Finance.	MPAC determines property classifications and assessments for all property types in Ontario, in keeping with the legislation set by the Ontario Government.	We live and work in communities around Ontario.	Our local knowledge helps us deliver impartial property values that reflect what’s happening in specific communities. 	And, our assessments meet or exceed international standards and best practices in property assessment. 	If you have a question or concern about your home’s property assessment, you would get in touch with MPAC.Municipalities – 	If you own a house in Ontario, your municipality or local taxing authority determines its budget and residential property tax rate each year and charges you taxes based on that rate using 	MPAC’s assessed value of your property. 	If you have a question or concern about your property taxes, you would get in touch with your municipality. 	All 444 municipalities pay for their portion of MPAC’s assessment services.  Property Owners	Pay property taxes which pay for services in the community, and also education taxes that help fund elementary and secondary schools in Ontario.	
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Responsible for
assessing more than
5.6 million properties in 
OntarioWe are 

1,800+ employees 
across Ontario

Representing more 
than $3 trillion in
property value

Municipal 
Property 
Assessment 
Corporation

Serving all of Ontario’s 
444 municipalities

Presenter
Presentation Notes
A little about MPAC’s role and mandate. MPAC has more than 1,800 employees with approximately 1,100 employees supporting valuations directly.Our role at MPAC is to assess and classify all 5.6 million properties in Ontario, with a combined assessed value of more than 3 trillion. This is done in compliance with the legislative and regulatory framework set by the Government of Ontario. As part of our legislative mandate, MPAC delivers an assessment roll annually to municipalities and the Province of Ontario to support the calculation of property and education taxesData is an integral part of our business.  At MPAC, we manage an expansive property database – our real-time property values, attributes, and reports are used by municipalities, property owners, governments, banks, lenders, insurers, and the real estate industry.
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2023 Assessment Roll

Presenter
Presentation Notes
In 2023, MPAC added approximately $42 Billion in new assessment, referring to new construction and additions completed during the year.Some highlights include:$3.2 B added to the commercial class$3.0 B added in multi-residential$31.4 B added in the residential class which includes residential condominiums
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Property Income and Expense Return (PIER)

 MPAC’s Property Income and Expense Return (PIER) program is the largest data collection 
initiative undertaken through the Assessment Information Request Program, established to 
centralize the collection of assessment information from property owners and stakeholders.

 Each year, MPAC requests property owners to submit rent, income and expense 
information. Property owners and representatives are encouraged to submit their income 
and expense information through our online portal, AboutMyProperty . 

 The PIER request is sent to approximately 35,000 properties every year. 

 The information requested by MPAC is collected under authority of section 11 of the 
Assessment Act and used for property assessment purposes.

Ensures MPAC’s 
database is up-to-

date

Supports the 
development of 

accurate 
assessments 

Provides insights 
as to how various 
property sectors 

are changing

Presenter
Presentation Notes
MPAC collects information for income generating properties (ie office, retail, industrial malls, multi-residential and hospitality properties) through is Property Income and Expense Program or PIER.  This information is collected under Section 11 of the Assessment Act.PIER is the largest data collection initiative undertaken through the Assessment Information Request program which centralizes the collection of assessment information.The information collected supports the accurate valuation of income generating properties. For all applicable commercial, industrial, multi-residential and hospitality properties, MPAC requires property owners to submit: an income and expense form for the most recently completed fiscal year, rent currently being charged as of the date of MPAC’s request.Annually, MPAC sends the request to approximately 35,000 properties.



Classification: Public

Property Income and Expense Return (PIER)

** Due to the global pandemic, MPAC suspended the PIER request in 2020 

Presenter
Presentation Notes
For retail, Office, industrial malls and multi-residential properties, of the approximately 30,000 request sent, MPAC receives detailed rental and income & expense information With the exception of 2020, where no information request was made due to the global pandemic, MPACs average return rate is approximately 55%
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Catalyst for Developing Income Trends

 Annually, MPAC receives approximately 17,000 PIER returns for office, retail, industrial 
malls and multi-residential properties.

 PIER submissions require vetting by local assessors to determine accuracy and validity for 
use in analysis. 

 As the PIER request date distances from the legislated date of valuation, assisting local 
assessors with the ability to quantify market activity in real time was the catalyst of 
developing the income trends.

 The Income Trend application can assist local assessors to understand the market activity 
of their respective property types and locations.

Presenter
Presentation Notes
So why develop the Income Trends dashboard?As previously mentioned, MPAC receives approximately 55% of the requests made for retail, office, industrial malls, and multi-residential properties (about 17,000 returns).These returns require local assessors to determine accuracy and validity of the information for use in its mass appraisal analysis.Since the Government of Ontario government has paused the assessment update for a review of taxation and assessment, and as the PIER request date furthers from the legislated valuation date, assisting the local assessors with the ability to quantify market activity in real time became the catalyst to the development of the income trends dashboard.This dashboard can assist the assessors to understand the market of their specific property types and locations.
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The Technology - Amazon Redshift and React
To develop an effective application, the right technology needed to be leveraged.

Amazon Redshift
 Fully managed data warehouse service in the cloud
 Where all PIER collection data is stored
 As new rents occur, they are pushed into the redshift tables nightly

React
 The technology used for the user interface (UI)
 A JavaScript-based UI development library in Python
 One of the most used frontend libraries for web development
 Used by Meta, Netflix, Uber, Airbnb, and The New York Times
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Automated Lease Filtering in Real Time

 Data readiness is the most time-consuming and laborious task requirement 

 New leases are being added to the data repository every year

 Assessors are pressed for time to review each reported lease annually

 Leases that were previously reviewed in prior years and coded for analysis are 
automatically coded and not required to be reviewed.

 Set of base filters are applied to remove any potential outliers from entering into the analysis
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Automated Lease Filtering in Real Time

 Some filters include:

 Analysis code is “Y” or “X”

 Property status is active

 Lease type is “New”

 Remove extreme lease amounts

 Duplicate leases are eliminated

 i.e. A five year lease can be reported five consecutive times. The filter applied keeps

the lease the first time it is reported and removes the other four years of reporting.



Classification: Public

Spotlight – Income Trends

Income Trends 
dashboard can 
be utilized to 
analyze 
current income 
trends on 
various 
property types

** For illustrative purposes only **
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Income Trends - Landing Page

** For illustrative purposes only **
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Rent Trends

1. Rent Trends

 Income Metric View:

 Total rent count: periodic counting of new leases/rents at defined intervals.

 Median Rent: graphical display of median rent of leases signed in defined 
period.

 Average Rent: average rent of new leases signed in defined period.

 Date Range:

 User can define the range and interval (quarterly or annually).

 Line or Bar Chart

 Comparison Table
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Rent Trend – Quarterly (Line Graph)

** For illustrative purposes only **
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Rent Trend – Quarterly (Bar Graph)

** For illustrative purposes only **
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Rent Trends – Comparison Table

** For illustrative purposes only **
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Rent Moving Average

2. Average Rent per time period as a moving average
 a statistical tool used to smooth out erratic price movement over a period of time. In 

the Market Trends dashboard, the moving average is being calculated using the 
trailing 90-days

 Date Range:
 User can define the range and interval (quarterly or annually).

 Loess Smoother
 Given points on a scatterplot, a loess regression predicts a nonparametric curve (cannot 

be represented by a mathematical equation) of best fit through those points 

 Major advantage of a loess regression is the user does not have to specify the function 
ahead modelling the data unlike linear, quadratic, or exponential functions

 The smoothing coefficient is defined as a number between 0 and 1 – where
0 is no smoothing and 1 is smoothed to essentially a linear regression.



Classification: Public

Rent Moving Average

** For illustrative purposes only **** For illustrative purposes only **
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Market Change Factor

3. A smoothed rent to assessed fair market rent ratios per time period called the 
Market Change Factor
 Market Change Factor is the result of fitting a best fit curve using a loess regression 

through all the rents to assessed fair market rent ratios. It represents the change in 
price levels over time.

Portfolio

• User can 
select 
between 
Retail, 
Office, 
Industrial 
Mall and 
Multi 
Residential 
portfolios.

Date Range

• User can 
define the 
range and 
interval 
(quarterly or 
annually).

Show Income 
Count

• User can 
toggle the 
portfolio rent 
counts 
displayed as 
bar chart.

Show Table

• User can 
view, print, 
extract the 
market 
change 
factors 
displayed as 
a table.
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Market Change Factor Report

** For illustrative purposes only **
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Market Change Factor Report – portfolio specific

** For illustrative purposes only **
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Market Change Factor Report – Table

** For illustrative purposes only **
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Income Count

4. Direct comparison of lease counts, median rent, or average rent achieved in 
specified year with previous year results

Period View

• User can 
define the 
comparison 
interval 
(monthly, 
quarterly)

Year

• User can 
define year 
of 
comparison

Metric View

• User can 
choose 
from Rent 
Count, 
Median 
Rent, 
Average 
Rent

Comparison 
Table

• User can 
view 
comparison 
results 
displayed 
as a table 
(all 
portfolios)
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Rent Count Comparison

** For illustrative purposes only **
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Rent Count Comparison Table

** For illustrative purposes only **
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Custom Location and Property Type Searches Options

 The application was designed to allow for custom 
queries by location and portfolio type. This allows 
the end user to conduct detailed analysis based on 
their need.

 The search can range from all income property 
types in the province (macro) to a specific search for 
business properties within a municipality (micro).

 Allows any locational combination of:
 zone, 
 region, 
 county/municipality

 Search can be conducted on all four portfolios
 Multi-Residential
 Industrial Malls
 Office
 Retail
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Informing Internal and External Stakeholders

 Internal
 Assessors can quickly quantify their local area rental activity

 Leverage the Market Change Factor report to validate time adjustments used on fair 
market rents for appeals

 Mass appraisal modelers can validate their modeled time adjustments

 External
 The data, graphs, and tables  from Income Trends are leveraged to inform discussions 

with stakeholders and will be key in future engagement in support of the next province-
wide assessment update. 

Presenter
Presentation Notes
The income trends dashboard can provide information to internal and external users.For internal usersQuantify their local area rental activityLeverage the market change factor report to validate time adjustments used on fair market rentsMass appraisal modelers can validate their modeled time adjustmentsExternal usersThe data, graphs, and tables from Income Trends are leveraged to inform discussions with stakeholders and will be key in future engagement in support of the next province-wide assessment update. 



Classification: Public

Future Development

 Further development with the Rent Trends include:

 Segregation of office rents by classification, age and/or size

 Analyzing rent trends for different tenancy combinations for retail

 Distinguishing rent trends for various multi-residential unit types 

 Future analytical enhancements include tools to track:

 Vacancy Rates

 Non-recoverable Expense Ratios

 Operating Expense Ratios for multi-residential properties

 Capitalization Rates

 Sales activity as a function of gross leasable area or unit count

Presenter
Presentation Notes
What’s nextFurther development to the rent trends include:Segregation of office rents by classification, age and/or sizeAnalyzing rent trends for different tenancy combinations for retailDistinguishing rent trends for various multi-residential unit types In addition, additional analytical enhancements will be made, such as:The ability to track Vacancy RatesNon-recoverable Expense RatiosOperating Expense Ratios for multi-residential propertiesCapitalization RatesSales activity as a function of gross leasable area or unit count
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Questions?
Brent Hudson, B.Sc (Hons),CAE
Brent.Hudson@mpac.ca
226.315.1253

Edward Osmar, M.I.M.A.
Edward.Osmar@mpac.ca
613.903.6209
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Continuing Education (CE) Credit
Recertification Credit forms for CE credit can be 
collected from the registration desk on Thursday

Housekeeping
• The conference proceedings will be available 

approximately 8 weeks after the conference

• Please silence your electronic devices
• Attendance at this conference counts toward GIS 

Professional (GISP) Certification and Renewal
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