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ABSTRACT 

The Municipal Property Assessment Corporation (MPAC) commissioned this study of the effects of Industrial wind 
turbines (IWT) on the current value of property In proximity to the turbines. Over the last few years, the subject of IWTs 
has been the subject of a number of reports and studies - both In canada and worldwide. Past and current studies 
undertaken by both academics as well as real estate and health professionals have focused on the potential Impacts of 
IWTs on property value and health. Given MPAC's legislated mandate, this report focuses on the potential Impact of 
IWTs on property values. 

MPAC's study concludes that 2012 Current Value Assessments (CVA) of properties located within proximity to an IWT 
are assessed at their current value and are equitably assessed In relation to homes at greater distances. No adjustments 
are required for 2012 CVAs. This finding Is consistent with MPAC's 2008 CVA report. The 2012 CVA study also found that 
there Is no statlstlcally significant Impact on sale prices of residential properties In these market areas resulting from 
proximity to an IWT. The study underwent a rigorous independent third-party peer review and Includes appendices 
describing the study parameters and documenting the analyses. 

AUTHORS OF THIS REPORT 

Brian Guerin, BA (Hon), MRICS, M.I.M.A. 

Brian Guerin is Director, Valuation - Assessment Standards and Mass Appraisal, Office of the Chief Assessor with the 
Municipal Property Assessment Corporation. Mr. Guerin has almost 20 years of property assessment experience In the 
province of Ontario overseeing the mass appraisal of nearly five million properties. Since 1999, he has been responsible 
for the development of all mass appraisal models used In the valuation of all property types through seven province
wide assessment updates. He holds an honours degree In Mathematics from Carleton University and Is a Chartered 
Valuation Surveyor with the Royal Institution of Chartered Surveyors and Is an accredited member of the Institute of 

Municipal Assessors. 

Jason Moore, BAS (Hon), MBA, UBC Certificate of Real Property Assessment 

Jason Moore Is Valuation Manager - Assessment Standards and Mass Appraisal, Office of the Chief Assessor with the 
Municipal Property Assessment Corporation. Mr. Moore oversees the mass appraisal of approximately 1.8 mllllon 
properties across 12 MPAC field offices lndudlng the regions of Durham, York, Halton, Peel, Niagara and cities of 

Municipal Property Asssessment Corporation C 
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Hamilton, Brantford and Brant as well as Norfolk Counties. He Is also responsible for the valuation and data collection 
procedures for residential and farm property types. Mr. Moore has given several presentations and tralnlng sessions on 
mass appraisal and regression analysis as well as specific residential and farm Issues. He has a Masters, Business 

Administration from McMaster University. 

Jamie Stata, BA, UBC Certificate of Real Property Assessment 

Jamie Stata Is a Property Valuation Specialist - Assessment Standards and Mass Appraisal, Office of the Chief Assessor 
with the Munldpal Property Assessment Corporation. Mr. Stata has nearly 25 years of property assessment experience 
in the province of Ontario. He currently conducts the valuation of residential development land across six counties In 
Southwestern Ontario and has completed the mass appraisal analysis for Huron, Perth, Gray and Bruce counties over the 
past five province-wide assessment updates. He has completed research on the combined valuation of residential and 
commercial properties as well as recently led a project team researching the acquisition of new cost estimates on farm 
buildings. Mr. Stata has presented at the International Association of Assessing Officers Annual Conference on 
Assessment Administration as well as the Mass Appraisal Valuation Symposium conducted by the International Property 
Tax Institute. 

Scott Bradfield, BSC (Hon) 

Scott Bradfield Is a Mass Appraisal Analyst with Assessment Standards and Mass Appraisal, Office of the Chief Assessor, 
Municipal Property Assessment Corporation. Mr. Bradfield has over a decade of experience in regression and statistical 
analysis for property appraisal and Is currently responsible for all mass appraisal work for three MPAC field offices 
responsible for the cities of Hamilton, Brandford and Brant as well as Haldlmand and Norfolk Counties. He Is also 
MPAC's subject matter expert for residential valuation and data collection and has led several research projects for the 
corporation. Mr. Bradfield holds an honours Statistics degree from McMaster University. 
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EXECUTIVE SUMMARY 

This report provides the results of the Municipal Property Assessment Corporation's (MPAC) study of the Impact of 
Industrial Wind Turbines on Resident/al Property Assessment In Ontario (2012 Assessment Base Year Study}. 

Background 

MPAC is responsible for accurately assessing and dasslfying property In Ontario for the purposes of municipal and 
education taxation. In Ontario, property assessments are updated on the basis of a four-year assessment cycle. The last 
province-wide Assessment Update took place in 2012 when MPAC updated the assessments of Ontario's nearly five 
mlllfon properties to reflect the legislated valuation date of January 1, 2012. Assessments updated for the 2012 base 
year are In effect for the 2013-2016 property tax years. Ontario's assessment phase-In program prescribes that 
assessment Increases are phased In over a four-year period. Any decreases In assessment are applied Immediately. 

When assessing any property, MPAC relies on the real estate market to Indicate what Influence a factor, such as 
Industrial Wind Turbines (IWT), may have on a property's value. MPAC does this through the ongoing study and analysis 
of the market Including the Investigation of sales transactions. This market analysis typically reveals whether or not a 
factor has a negative, positive, or no Impact on a property's value. 

Over the last few years, the subject of IWTs has been the subject of a number of reports and studies - both In Canada 
and worldwide. Past and current studies undertaken by both academics as well as real estate and health professionals 
have focused on the potential Impacts of IWTs on property value and health. Given MPAC's legislative mandate, this 
report focuses on the potential Impact of IWTs on property value. 

MPAC has completed two reviews of the Impact of IWTs: 2008 and 2012 Base Year Studies. 

2008 Base Year Study 

In 2008, MPAC undertook a study looking at the Impact of IWTs on residential assessments using the 2008 base year. 
The 2008 study concluded that the presence of Industrial wind turbines that are either abutting or In proximity to a 
property did not have a positive or negative Impact on the value of assessments. 

20U Base Year Study 

In response to the growing presence of IWTs In Ontario as well as requests for Information from stakeholders, MPAC 
undertook a new study using the 2012 assessment base year to provide a thorough examination of the Impact of IWTs 
on residential property assessment. 

Speclflcally, the study examined the following two statements: 

1. Determine if residential properties In close proximity to IWTs are assessed equitably in relation to residential 
properties located at a greater distance. In this report, this Is referred to as Study 1-Equity of Residential 
Assessments In Proximity to Industrial Wind Turbines. 

2. Determine If sale prices of residential properties are affected by the presence of an IWT In close proximity. 
In this report, this is referred to as Study 2-Effect of Industrial Wind Turbines on Resident/al Sale Prices. 
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Study 2 was added to the original scope of the review to respond to enquiries MPAC received from stakeholders and 

interested parties. 

To conduct these studies, MPAC considered 15 market areas with sufficient sales to allow for analysis and applied 
Industry standard mass appraisal techniques and internationally accepted ratio study standards. 

To determine equity of assessments of properties within close proximity to an IWT, MPAC conducted an Assessment-to
Sale Ratio (ASR) study. An Individual ASR is calculated by dividing the assessed value of each property by its time 
adjusted sale price. A ratio study is conducted to first establish the level of appraisal for a group of properties and equity 
Is determined by comparing the level of appraisal with other groups of properties. If a group of properties Is assessed at 
market value, the median ASR will lie between 0.95-1.05. By definition, equity Is said to exist if there is 5% or less 
difference between property categories (or groups of properties) as per International Association of Assessing Officers 
(IAAO) ratio study standards. 

The level of appraisal for properties within 1 km of an IWT Is 1.034. The level of appraisal for properties at greater 
distance (1-2 km, 2-5 km and over 5 km) range from 0.989 to 0.992, a 4.2- 4.5% differential, which Is below the 5% noted 

above. 

Conclusions 

Following MPAC's review, It was concluded that 2012 CVAs of properties located within proximity of an IWT are assessed 
at their current value and are equitably assessed In relation to homes at greater distances. No adjustments are required 
for 2012 CVAs. This finding Is consistent with MPAC's 2008 CVA report. 

MPAC's findings also concluded that there Is no statistically significant impact on sale prices of residential properties In 
these market areas resulting from proximity to an IWT, when analysing sale prices. 

In addition to the results shared in this report, MPAC also commissioned an internationally recognized expert In the field 
of mass appraisal and ratio studies to review the report and its findings. This expert has confirmed the findings in this 
report (Appendix A). 

As MPAC works towards the next province-wide Assessment Update in 2016, qualified valuation staff will continue to 
study and analyse the Ontario real estate market Including Investigation of sales transactions to determine the Impact of 
various factors - Including IWTs - have on a property's value. 

5 
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INTRODUCTION 

The topic of wind energy is front and centre in the minds of a large number of Ontarians, particularly those living in rural 
areas of the province. There has been extensive reporting on the numerous aspects of this new development, be It In 
the reports of health effects, the approval process for siting IWTs, or the potential for property devaluation due to the 
perceived stigma attached to these developments. 

Several studies, based on both scientific and non-empirical methods, have been completed by academics and real estate 
professionals to determine whether or not an adverse effect on sales prices exists with the presence of an IWT on a 
nearby property. In a recent study in the United States1, released by the Berkeley National Laboratory and prepared for 
the U.S. Department of Energy, results indicate a minimal Impact on property values as a result of being in close 
proximity to IWTs. One Ontario case stud'(, released In 2013, argues that properties in Ontario are devalued by as much 
as30-35%. 

current studies on both the valuation Impact and health effects are underway by the University of Guelph1 and Health 

canada4• 

Prior to undertaking this study, MPAC conducted a study using 2008 base year current Value Assessments (CVA}, to 
determine whether residential properties located near IWTs were equitably assessed when compared to properties at a 
greater distance. The study was based on very llmlted sales Information as there were a limited number of Industrial 
wind turbines In the province at that time. As a result, It was difficult to draw meaningful conclusions with the 2008 
study. Based on the available sale Information, no adjustment to value was required for the 2008 CVA. 

In conducting this current study, MPAC had additional sales data to review than It did In 2008. In addition to more sales, 
MPAC also received Requests for Reconsideration from the owners of 83 properties where proximity to IWTs was listed 
as a concern following the 2012 province-wide Assessment Update. 

1 Ben Hoen et al, • A Spatial Hedon le Analysis of the Effects of Wind Energy Facllitles on Surrounding Property Values In the United 
States-, Berkeley National Laboratory, August 2013 
2 Ben Lanslnk, •case Studies: Diminution/ Change In Price Melancthon and Clear Creek Wind Turbine Analyses, Municipal Property 
Assessment Corporation (MPAC) Current Value Changes, n Lanslnk Appraisals and Consulting, February 2013 
3 R Vyn and R McCullough, -rhe Effects of Wind Turbines on Property Values In Ontario: Does Perception Match Empirical 
Evldencer, canadian Journal of Agricultural Economics, forthcoming 
'http-.J/www.hc-sc.gc.ca/ewh-semt/consult/ _2013/wind_turblne-eollennes/lndex-eng.php 

Municipal Property Asssessment Corporation (C) 
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PURPOSE OF THIS REPORT 

This 2012 base year report has been written to provide a thorough examination of the Impact of IWTs on residential 
property assessment. Speclflcally, the report examines the following two statements: 

1. Determine If residential properties In close proximity to IWTs are assessed equitably In relation to residential 
properties located at a sreater distance. In this report, this Is referred to as Study 1-Equity of Residential 
Assessments In PtoJtlmlty to Industrial Wind Turbines. 

z. Determine If sale prices of residential properties are Impacted by the presence of an IWT In close proximity. 
In this report, this Is referred to as Studv 2-El/ed of Industrial Wind Turbines on Residential Sale Prices. 

Study 2 was added to the orislnal scope of the review to respond to enquiries MPAC received from stakeholders and 
Interested parties. 

LEGISLATION 

Sections of the Assessment Act relevant to this study Include the following: 

Section 1 (1): •current value" means, In relation to land, the amount of money the fee simple, If unencumbered, would 
realize If sold at arm's lensth by a wllllns seller to a wllUng buyer; ("valeur actuelle"). 

Section 19 (1): The assessment of land shall be based on Its current value. 

Municipal Property Asssessment Corporation C 
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VALUATION OF RESIDENTIAL PROPERTIES 

To estimate value of residential properties, MPAC applies the Direct Comparison Approach (DCA) in a mass appraisal 
environment. DCA estimates the current value of a subject property by adjusting the sate price of comparable 
properties for differences between the comparable properties and the subject property. Mass appraisal is the valuation 
of a group of properties as of a given date using standardized processes, employing common data, and allowing for 
statistical testing. 

Multiple Regression Analysis 

The DCA approach to value in a mass appraisal setting uses Industry standard Computer Assisted Mass Appraisal (CAMA) 
techniques and, In particular, a statistical tool known as Multiple Regression Analysis (MRA). 

Regression analysis Is a statistical technique used to analyse data In order to predict the value of one variable, such as 
market value, based on known data (e.g., living area, tot size, quality, location, etc.). If only one variable is used, such as 
living area, the procedure Is called Simple Regression Analysis. When two or more variables are used In the analysis, the 
procedure Is called Multiple Regression Analysis. 

MRA estimates the value of one variable (I.e., the dependent variable) based on the Information from the available data 
{I.e., the Independent variables). Assessing authorities, such as MPAC, develop an equation that estimates current value 
based on the sale prices and property characteristics of sold properties. The equation, or valuation model, provides the 
best estimate of current value In statistical terms since It reduces the overall error between sale price and predicted 
value (estimated current value) to the lowest possible amount In dollar terms. 

Market Areas 

In Ontario, MPAC has defined 130 residential market areas. Market areas are geographic areas subject to the same 
economic Influences. One valuation model is built for each market area. A market area could be a section of a larae 
city, like Toronto, a medium size city like Nlapra Falls or a duster of smaller towns. Also, It could be the rural residential 
properties with a county or a group of lakes in a reaeational waterfront area such as Muskoka or the Kawartha Lakes. 

Key Factors Affecting Value 

Approximately 85% of the current value of a property can be attributed to the following five property characteristics: 
location, building area, construction quality, lot size and age of the home adjusted for renovations and additions. Other 
features that may be adjusted for Include; water frontage, building amenities (e.g., basement area, basement finish, 
bathrooms, fireplaces, heating, air conditioning), secondary structures (e.g., garages, In-ground pools), site features 
(e.g., abutting green space, abutting a ravine, abutting a commercial property, topography, comer lot, traffic pattern). 
Not all features will enter every market model; therefore, value Influences will differ across the province. 

Legislated Valuation Date 

All estimates of current value represent market conditions as of January 1, 2012, the legislated valuation date for the 
2013-2016 property tax years. As a result, part of MPAC's analysis is to determine the amount of Inflation or deflation In 
each market area and adjust sale prices for time In relation to the legislated valuation date. 

8 
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Sales Ratio Study 

Once each valuation model has been developed, It Is tested to ensure equity, accuracy and uniformity using a sales ratio 
study. A sales ratio study ensures that the overall level of appraisal of the market area is within corporate and Industry 
standards for accuracy and uniformity. The second aspect of the sales ratio study Is to ensure that equity has been 

achieved across all major property characteristics. 

Application of Valuation Model 

Once the statistical testing has been completed, and the valuation model for each market area has been deemed 
appropriate, It is applied to all the applicable properties In the market area and individual value review commences by 
qualified valuation staff. The purpose of this exercise Is to reconcile the value estimates to ensure that a fair and 
equitable assessment has been placed on each property. These efforts tend to focus on areas with few sales and 
properties with features that cannot be captured within mass appraisal models. This review work continues up until the 
Assessment Roll is provided to each municipality and wlll Include sales before and after the valuation date. 

Sales 

For this study, sales In proximity to IWTs were found in 15 market areas. 

Table 1- MPAC Market Area Desafptlons 

MarketArea MPACReglon Desalptfon 

05RR030 05 - Kingston 
Napanee, Loyalist Township, Frontenac/Lennox & Addington 
Counties South Rural/Waterfront 

20RR010 20 - Brantford Brant, Haldlmand, Norfolk Counties - Rural/Waterfront 

22RR010 22 - Kitchener Dufferln & Wellington Counties - Rural 

22UR020 22 - Kitchener Dufferln County Villages 

22UR030 22 - Kitchener Wellington County VIiiages 

23RR010 23-London Elgin, Middlesex & Oxford Counties - Rural 

Z4RR010 24 - Goderich Huron & Perth Counties - Rural/Waterfront 

ZSRR010 25 - Owen Sound Grey & Bruce Counties - Rural/Waterfront 

ZSUR010 25 - Owen Sound Grey & Bruce Counties - Urban 

26RR010 26-Chatham Chatham-Kent - Rural/Wallaceburg 

26RR030 26-Chatham Lambton County - Rural/Waterfront 

27RR120 27-Wlndsor Essex County 

27UR070 27-Wlndsor Lasalle, Tecumseh, Lakeshore Urban & Essex Urban 

J1RR010 31-Sault Ste Marie District of Algoma 
31UR010 31-Sault Ste Marie Sault Ste. Marte/Prince Township 

Adjustments for belns In proximity to IWTs were not included when establishing Cl/As for the 2008 or 2012 base year In 
any of these market areas. 

Municipal Property Asssessment Corporation © 
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INDUSTRIAL WIND TURBINES 

2012 BASE YEAR ANALYSIS 

Between 2008 and 2012, Ontario has seen a proliferation of wind turbine projects, with the Introduction of the Green 
Energy Act In 2009, and the Feed-In-Tariff (FIT) program. This has resulted In a much larger set of available sales data for 
properties In proximity to these projects. 

For the purposes of the 2012 base year study, MPAC has adopted a definition of an IWTto be one with a capacity of at 
least 1.5 megawatts. This Is consistent with the definition currently being used by Health canada5• In Instances where 
the generating capacity of the IWT was not available In MPAC's property assessment database, It was calculated by 

dividing the IWT legislated rate of $40,000 per megawatt (MW) Into the assessed value of the IWT. 

DATA COLLECTION 

MPAC assigns a property code of 567 to represent IWTs. As per legislation In the Province of Ontario at the time of this 
report, IWTs are valued at $40,000/MW, plus the value of the associated land at the Industrial tax dass. MPAC analyzed 
sales within 5 km of any IWT with a generating capacity of 1.5 MW or higher. 

To ensure MPAC's Inventory of IWTs was as complete as possible, geographic co-ordinates were acquired from NAV 
canada. Any IWTs Identified by NAV canada that had not yet been field inspected by MPAC were inspected by local 
staff and all relevant data keyed Into MPAC's database. Any IWTs Identified on MPAC's computer database that were 
not lnduded on NAV canada's database were Inspected by local MPAC staff and the GPS co-ordinates were collected. 
MPAC staff then process controlled all IWT co-ordinates to ensure accuracy (e.1., co-ordinates not pladng the IWTs on 
the correct property). Of the 1,185 IWTs In MPAC's database after this exercise, only 28 had a capacity below 1.5 MW, 
leavlng 1,157 IWTs for review. The distribution across MPAC's market areas Is as follows: 

Table 2 • Coant of IWTI by Market Area 

Market Area MPACRfllon Desafptlon 
IWl'Caunt 

Property 
Count 

05RRG30 
05- IClnsston Napanee. Loyalist Township, Frontenar,/lennox & 

86 63 Add'..- CountlesSouth RuralJWaterfront 
20RR010 20- Brantford Brant, Haldlmand, Norfolk Counties· Rural/Waterfront 53 42 

22RR010 22- ICltchener Dufferln & Welffngton Counties • Rural 163 107 

Z3RR010 23-London Efsln, Middlesex & Oxford Counties· Rural 37 26 

24RR010 24-Goderich Huron & Perth Counties· Rural/Waterfront 21 18 

25RR01D 25-0wen Sound Grey & Bruce Counties. Rural/Waterfront 167 136 

26RIUl10 26-Chatham Chatham-Kent· Rural/Wallaceburs 325 247 

2&R!I030 26-Chatham Lambton County· Rural/Waterfront 10 8 

Z7RR1ZO 27-Wlndsor Essex County 170 145 

11RR010 31-Sault Ste. 
Dlstrfd of Alsoma 69 21 Marie 

11UR010 31-Sault Ste. Sault Ste. Marie/Prince Township 56 21 Marie 
TOTAL 1,157 834 

5 http://www.hc-sc.sc.ca/ewh-semt/consult/_2013/wlnd_turblne-eollennes/comments_partl-commentalres_partle1-eng.php#a16 
10 
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As some properties had more than one IWT erected on them, the property count does not match the count of IWTs. 

Virtually all lWTs are erected on vacant lots or farm properties, with almost 90% located on farms and the remainder on 

vacant lots. 

The year of construction of IWTs In the database ranges from 2002 to 2013, with a market area breakdown as follows: 

Table 3 -Typfcal Physlcal Characteristics of IWTs Across Ontario 

MPAC Med1anYear Earliest Year LatestYear Median Minimum Maximum 
MarketArea Region of of of · Generatrng Generating Generating 

Construction Construction Construction canadty canadty C8Dadtv 
05RR030 OS - Klngston 2008 2008 2008 2.30 1.65 2.30 

20RR010 20 -Brantford 2007 2007 2008 1.50 1.50 1.65 

22RR010 22 - Kitchener 2008 2006 2012 1.50 1.50 2.40 

23RR010 23-London 2007 2006 2007 1.50 1.50 1.50 

24RR010 24 - Goderich 2006 2006 2006 1.80 1.80 1.80 

25RR010 25-0wen 
2008 2002 2012 1.65 1.60 2.30 Sound 

26RR010 26-Chatham 2010 2008 2013 2.00 1.50 2.50 

26RR030 26-Chatham 2008 2008 2009 1.65 1.50 1.65 

27RR120 27-Wlndsor 2010 2010 2010 2.30 1.65 2.30 

31RR010 31-Sault Ste. 
2006 2006 2006 1.50 1.50 1.50 Marie 

31UR010 31-SaultSte. 
2006 2006 2006 1.50 1.50 1.50 Marie 

OVERALL 2008 2002 2013 1.80 1.50 2.50 
Refer to Table l for market area descriptions. 

The following map shows the locations of the IWTs used In the analysis. Appendix B provides the work instructions for 
local MPAC staff when determining the GPS co-ordinates for each IWT used In the analyses. 

11 
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Flgure 1 

Location of IWTs Across Ontario 

SALES INVESTIGATIONS 

For the purposes of this study, all sales where any portion of a property was within 2 km of one or more IWTs were 
flagged for Inspection by MPAC. The sale was Investigated to ensure It was an arm's length transaction and that the 
property data on file reflected what existed at the time of the sale. Also, GPS co-ordinates were collected from the 

corner of the residence nearest an IWT. Finally, where possible, pictures were taken from the residence towards the 

closest surrounding IWT(s). Once this step was completed, distance was once again calculated from the co-ordinates of 

the IWT to the co-ordinates of the corner of the residences nearest an IWT. This was the actual distance used in the 

study for sales within 2 km. Appendb< C includes the work instructions for staff conducting the sales review for this 

project. 

A view variable was created using the pictures and descriptions provided for sales within 2 km of an IWT. Three 

categories were created: 

Municipal Property Asssessment Corporation (C) 
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Full View 

Partial View 

13 
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No View 
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STUDY 1- EQUITY OF RESIDENTIAL ASSESSMENTS IN PROXIMITY 

To INDUSTRIAL WIND TURBINES 

For this study, MPAC analyzed open market sales of Improved residential properties from January 2009 through 

December 2012, in the market areas surrounding IWTs. A market area is defined as a geographic area, usually 

contiguous, subject to the same economic Influences, where properties tend to Increase or decrease In value together. 

Sales Filters 

To account for typical minimum sale amounts, any sale below $10,000 was removed In Southwestern or Eastern 

Ontario, and any sale below $5,000 was removed in Northern Ontario. Any sale on a property on which an IWT sits, was 

removed from analysis to avoid the potential Influence that the Income stream associated to such properties may offer. 

Cases where a property sold as a vacant lot and has since been built on, or a sale representing a built on property that is 

now a vacant lot, have also been removed from the analysis. There were five market areas with five or fewer sales and 

these were excluded from the analysis. To verify the validity of the remaining sales, any sale within 2 km of an IWT was 

field inspected and reviewed by staff from the local MPAC offices. Sales determined to be other than open market 

transactions, or suspect, were removed from analysis. For the sales outside of a 2 km buffer, those with extreme ratios 

of Current Value Assessment to sale price as defined by the International Association of Assessing Officers (IAAO) 
Standard on Ratio Studies6, were also removed from analysis. 

Assessment-to-Sale Ratio Study 

To establish the level of appraisal and test for equity, MPAC looks at Assessment-to-Sale Ratio (ASR). The ASR is 

calculated by dividing the assessed value of each property by its time adjusted sale price. 

One would expect to see a median ASR between 0.95-1.05 for a group of properties ff they are assessed at market value. 

The median ASR of different categories of properties can be compared against one another to ensure that they align and 

therefore, the level of appraisal Is equitable between each group. If the median ASR for a group of properties Is higher 

than another group, this would Indicate that It Is assessed at a higher level of assessment. 

Mean and median ASRs and their 95% confidence Intervals were calculated for groups of view and distance variables. 

The median always divides the data into two equal parts and Is less affected by extreme ratios than other measures of 

central tendency. Because of these properties, the median Is the generally preferred measure of central tendency. 

When the mean or median Is calculated on the data In a sample, the result Is a point estimate, which Is accurate for the 

sample but is only one indicator of the level of appraisal In the population. Confidence Intervals around the measures of 

level provide Indicators of the reliability of the sample statistics as predictors of the overall level of appraisal of the 

population. Note that noncompliance with appraisal level standards cannot be determined without the use of 

confidence Intervals or hypothesis tests 7. A confidence Interval consists of two numbers (upper and lower limits) that 
bracket a calculated measure of central tendency for the sample; there Is a specified degree of confidence that the 

calculated upper and lower limits bracket the true measure of central tendency for the population. 

6 International Association of Assessing Officers, Standard on Ratio Studies, April 2013, pp. 53-54 
7 Ibid, p.13 

Municipal Property Asssessment Corporation C 
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MPAC looked at three different data elements In determining If equity exists: 

1. Abutting a property with an IWT; 
2. Distance to closest IWT; and, 
3. View of an IWT. 

1. ABUTTING A PROPERTY WITH AN IWT 
There were 32 sales of properties that directly abutted a property with an IWT, 31 of which were within 1 km of an IWT 
as would be expected and one sale within 2 km (two large abutting lots). When looking at the 31 abuttins properties 
within 1 km of an IWT In comparison to sales less than 1 km from an IWT that do not abut an IWT, the median ASR Is 
actually lower for properties abutting an IWT (0.989 abutting vs. 1.040 not abutting). This Indicates that there Is no 
Inequity between properties that abut an IWT and other properties within 1 km that do not physically abut an IWT. 

When looking at all sales that abut a property with an IWT the median ASR Is very near 1.00. 

Table 4 • Abutting an IWT ASRs 

Numberof Median 
Lower Upper Actual 

Sales 
Confidence Confidence Coverage(%) 

Urnlt Urnlt 
Abuttln1 Wind 

32 1.002 0.929 1.121 98% Turbine 

Based on all sales of properties abutting a property with an IWT there appears to be no difference between these 
abutting properties and sales that are a similar distance to a IWT but do not abut an IWT. See Appendix D1 - Abutting a 
Property with an /WT for statistical output. 
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2. DISTANCE TO CLOSEST IWT 
A breakdown of the 41,424 sales used In the analysis, by distance, follows: 

Table 5 • Distance Grouping by Market Area 

Pre-Construction · PosfConstnictlon'Sales' · · -

M~~" ;Mft~C Region 
. - " ---··--·-· -- .~ .. 

' 
·-. --

! ·~~-~ ; ·>$kiil -

<1km 1~2:ta.n : l-S~lml : <i;llqri, i~~.kln ;Area,. .·, 

' ' . - - . 

OSRR030 05 • Kingston 0 0 0 13 7 8 2,606 

20RR010 20 -Brantford 0 0 0 25 9 71 4,868 

22RR010 22 - Kitchener 1 3 29 25 22 54 1,597 

22UR020 22 - Kitchener 0 0 0 0 0 404 2,017 

22UR030 22 - Kitchener 0 18 4 0 74 28 2,300 

23RR010 23-London 0 0 1 4 52 71 4,300 

24RR010 24 - Goderich 0 0 0 2 3 98 786 

2SRR010 25 - OWen Sound 0 1 3 12 18 262 2,692 

2SUR010 25- Owen Sound 0 0 0 0 16 161 4,180 

26RR010 26-Chatham 31 86 427 52 214 409 663 

26RR030 26-Chatham 0 0 0 1 23 76 1,942 

27RR120 27-Wlndsor 20 62 132 92 210 636 2,198 

27UR070 27-Wlndsor 0 29 32 1 125 147 2,660 

31RR010 31-Sault Ste. 0 0 0 0 5 7 1,483 
Marie 

31UR010 31-Sault Ste. 0 0 0 0 12 3 2,801 
Marie 

TOTAL 52 199 628 227 790 2,435 37,093 
Refer to Table 1 for market area descriptions. 

comparing the median assessed value to the median time adjusted sale amount by the distance categories the figures 

are very similar. The results for all sales are provided in the following graph. 

Municipal Property Asssessment corporation 0 
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Figure 2 • Comparison of CVA and Time Adjusted Sale Price by Distance Groupings 
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Appendix D2 - CVA and Tas-Amt Bar Charts contains a similar bar chart for each market area. 

When broken into the distance categories, sales within 1 km of an IWT show a higher median ASR than the other groups. 

Table 3 • Distance Grouping ASRs 

Distance Number of Median 
Lower Upper 

Actual 
Grouping Sales 

Confidence Confidence 
Coverage (%) 

Umit Umit 
Within 1 km 279 1.034 1.011 1.057 95.8% 
lkmto2km 989 0.989 0.979 1.000 95.1% 
2kmto5km 3,063 0.992 0.988 0.997 95.3% 
Outside 5 km 37,093 0.992 0.991 0.993 95.0% 
OVERALL 41,424 0.992 0.991 0.994 95.0% 

Sales of properties within 1 km of an IWT have a median ASR of 1.034 while the overall median for all sales outside of 5 

km of an IWT is 0.992. This is a difference of 4.2%. Also, the median confidence interval does not overlap the 

confidence interval for the other groups. This indicates the difference is statistically significant. Sales between 1 km and 
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s km away from an IWT appear to be assessed at the same level of appraisal as the sales greater than S km from an IWT. 
See Appendbc D3 - Distance by Market Area and Type for ASR data for each market area. 

In Study #2, regressions were run for all rural market areas. Urban models were not recalibrated since there was only 
one sale within 1 km of an IWT In all urban areas. To ensure that the ASRs were equitable for sales within 5 km of an 
IWT In urban market areas, the urban and rural markets were looked at separately. The results are displayed below. 

Table 4- Distance Grouplnp-Urban Market ASRs 

Median ~ . Upper .. 

Distance Numberof · Confidence Confidence· Actual 
Grouping Sales . Umlt · , ·Umtt Coverage (%) 

Withlnlkm 1 1.138 
1kmto2km 274 0.975 0.955 0.992 95.4% 
2kmto5km n9 0.976 0.969 0.984 95.5% 
Outside Siem 13,958 0.988 0.986 0.990 95.1% 

OVERALL 
15,012 0.987 G.985 0.989 95.19' 

Table s- Distance Grauplnp- Rural Market ASRs 

Distance Numberof Median Lower Upper 
Actual 

Grouping Sales 
Confidence Confidence Coverage(%) 

Umlt Umlt 
Withlnlkm 278 1.034 1.011 1.055 95.2% 
1kmto2km 715 0.996 0.982 1.008 95.7% 
2kmto5km 2,284 0.999 0.993 1.005 95.3% 
Outside Siem 23,135 0.995 0.993 0.997 95.1% 

OVERALL 
26,412 0.996 OS94 0.997 95.0% 

In the urban markets, there Is only one sale within 1 km of an IWT. The median ASRs for sales outside of 1 km are all 
below 1.00. They are slightly lower than the results for the rural market areas; however, the median ASRs outside 1 km 

In the rural market areas are still below 1.00. Based on these results, it appears that urban market areas are equitably 
assessed with regard to the distance to the closest IWT. Also, there Is no significant difference between urban market 
areas and rural market areas regarding the Influence of distance to the closest IWT. See Appendix D3 - Distance by 
Market Area and Type for ASR data for each market type. 
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3. VIEW OF AN IWT 
When all sales within 2 km of the nearest IWT are analyzed together, the median ASR for full view Is higher than the 
median ASR for properties with no view. However, there Is correlation between full view and distance. Almost 75% of 
sales within 1 km of an IWT have a full view while only 25% of sales from 1 to 2 km to an IWT have a full view. As 
mentioned above, sales within 1 km of an IWT have a median ASR higher than the other distances. Therefore, the sales 
were split Into two groups to perform the ratio study by view towards the dosest IWT. 

Table & • View Groupings-Sales within 1lan ASRs 

Numberof Median Lower Upper 
Actual View sates 

· Confidence Confidence 
Coverage'") .. Umlt Umlt 

Fullvrew 190 1.032 1.001 1.060 95.0% 
Partial vrew 33 1.005 0.952 1.057 96.5% 
No View 56 1.064 0.998 1.092 95.6% 

OVERALL 279 1.034 1.011 1.057 95.8% 

Within 1 km, sales with no view have the highest median ASR (1.064 vs. 1.032 for full view) based on 56 sales. Partial 
view has the lowest median ASR at 1.005. This seems to indicate that view does not affect ASR for sales within 1 km of 
an IWT. 

The ASR results for sales from 1 km to 2 km away from an IWT are: 

Table 7 • View Grauplnp-Sales 1lan tD 2lan ASRs 

Numberof 
Lower Upper 

Actual 
View Sales Median Confidence Conlklence 

Caveraae "') Urnlt Umlt 
Full View 239 1.001 0.981 L026 96.2% 
Partial vrew 103 0.980 0.939 L018 95.2% 
Novrew 647 0.984 0.972 0.997 95.1% 

OVERALL 989 0.989 G.979 1.000 95.1" 

Properties with a full view of one or more IWTs have a median ASR of 1.001 while properties with a partial view have a 
median ASR of 0.980. Sales with no vlew·have a median ASR of 0.984. There is a moderate difference between full view 
and no view of 1.7%. The confidence intervals of the three groups do overlap and all three groups have median ASRs 
dose to 1.00. See Appendix 04 • View All Sales and by Market Argo for ASR data for each market area. 
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SUMMARY OF FINDINGS 

Rgure3 

Location of Sales Across Ontario 

Section 9.2.1 of the IMO Standard on Ratio Studies states: 

Legend 

e Solo.S lim 

e S.loS IDTI 

"The level of appraisal of each stratum {class, neighborhood, age group, market areas, and the like) should be within 5 
percent of the overall level of appraisal of the jurisdiction. For example, if the overall level of appraisal of the jurisdiction 
is 1.00, but the appraisal level for residential property Is 0.93 and the appraisal level for commercial property is 1.06, the 
jurisdiction is not in compliance with this requirement. This test should be applied only to strata subject to compliance 
testing. It can be concluded that this standard has been met if 95 percent (two-tailed) confidence intervals about the 
chosen measures of central tendency for each of the strata foll within S percent of the overall level of appraisal 
calculated for the jurisdiction. Using the above example, if the upper confidence limit for the level of residential property 
Is 0.97 and the lower confidence limit/or commercial property is 1.01, the two strata ore within the acceptable range." 

Sales within 1 km of an IWT showed a level of appraisal that was higher than the median ASR of sales further away 

(median ASR of 1.034). The lower confidence level of sales within 1 km of an IWT is 1.011. This is well within 5% of the 
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overall level of appraisal (1.011- 0.992 = 1.9%). So, although sales within 1 km of an IWT do have a median ASR above 

the overall level, the difference is not great enough to require value adjustment according to IAAO guidelines. These 
findings are illustrated in the following box plot. 

Figure 4 - ASR by Distance Grouping 
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The dark line within each box represents the median ASR. The lower and upper ends of the box represent the 25th and 

75"' percentiles, respectively. This box plot illustrates that the median ASR for sales within 1 km of an IWT Is slightly 

higher than the other groups, but the boxes for all the groups overlap. See Appendix DS - Distance Boxplots for 

additional graphs. 

Also, between 1 km and 2 km some testing appeared to indicate a difference in the level of appraisal based on the view 

towards the closest IWT. The median ASR for properties with a full view is 1.001 while the median ASR for properties 

with No View is 0.984. This is a difference of 1.7%. This difference is well below 5% without reference to the confidence 

intervals. Again, based on IAAO standards, the difference between median ASRs does not approach the threshold to 

require an adjustment. This is also illustrated using the following box plots. 
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Figure 5 - ASR by Vlew Grouping Sales 1km to 2km to an IWT 
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The median ASR for full view is slightly higher than the other two view categories but again there is a large amount of 

overlap among the three boxes. See Appendix D6 - View Boxplots for additional graphs. 

In the IAAO Standard on Ratio Studies, 20138,, an equity decision making matrix is provided to allow a jurisdiction to 

determine If equity exists between groups of properties. This matrix has been populated for the two scenarios 

described above. The performance standard range is 0.95 to 1.05. Note that if the point estimate is outside of the 

performance standard range but the confidence Interval does overlap the range, action is not required. 

Table 8 - Decision Making Matrix 

Point 
Confidence Cl Overlaps 

Scenario 
Estimate 

Interval (a) Performance 
Width Standard Range 

<1 km to IWT 1.034 1.011 to 1.057 Yes 
Full View 1 to 2 

1.001 0.981 to 1.026 Yes 
kmtoan IWT 

1 International Association of Assessing Officers, Standard on Ratio Studies, April 2013, p. 35 

Municipal Property Asssessment Corporation (t) 

Point Estimate 
Action 

In Performance 
Required 

Standard Range 
Yes No 

Yes No 
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Therefore, based on the results of this analysis, there Is no inequity with regards to distance to the closest IWT and view 

towards an IWT. 

This finding is consistent with MPAC's 2008 study. MPAC's 2008 study Is lnduded as Appendix E of this report. 

Our findings are also consistent with a third party review of this study conduct by Robert J. Gloudemans. Mr. 
Gloudemans Is an Independent Internationally recognized mass appraisal consultant. MPAC provided Mr. Gloudemans 
with a dataset of all sales less than 5 km from the nearest IWT to conduct his analysis. Mr. Gloudemans' report Is 
Included as Appendix A. 

Municipal Property Asssessment Corporation C 
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STUDY 2- EFFECT OF PROXIMITY TO INDUSTRIAL WIND TURBINES 

ON RESIDENTIAL SALE PRICES 
To determine If sale prices of residential properties are Impacted by being In proximity to IWTs, three blnary variables (O 
- No, 1-Yes) were created based on the following distance groupings: 

IWT_lkm 

IWT_2km 

IWT_Skm 

The home Is within 1 km of the nearest IWT. 

The home Is within 1-2 km of the nearest IWT. 

The centre of the lot Is within 2-5 km of the nearest IWT. 

The requirement for exact location of the house was assumed to be less Important as distance to the nearest IWT 
Increases and the centroid of the lot was deemed acceptable for the purposes of this study for properties further than 2 
km away from the nearest IWT. 

The regression models used to produce the January 1, 2012 Current Value Assessments were recalibrated with these 
variables Included to determine whether they would enter the equation at a statistically significant level. The typical 
significance level for Multiple Regression Analysls ls either 5% or 10%. 

If one or more of the distance variables enters a regression analysis significantly, that Is an indication that distance to an 
IWT affects sale prices In that market area and a value adjustment to the assessed value may be required. 
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SALES UTILIZED 

Table 9 provides a breakdown of the distance srouplns variables for each market area. 

Table 9 - Distance Grouping by Market Area 

':. : ·' Pre-Construction .. Post-COnstructfon . .. 
'Market MPACRegion <11cm 1-Zlcm 2-Slcm <!kin 1-21cm . 2-Slcm 
. ·Area 

OSRR030 OS • IClnpton 0 0 0 7 6 10 

20RR010 20 ·Brantford 0 0 0 19 7 54 

22RR010 22 • Kitchener 1 3 32 20 18 37 

22UR020 22 • Kitchener 0 0 0 0 0 281 

22UR030 22 • Kitchener 0 17 4 0 47 24 

Z3RR010 23· Landon 0 0 1 3 41 53 

24RR010 24 • Goderich 0 0 0 2 2 74 

25RR010 25- OWen Sound 0 2 2 8 10 201 

25UR010 25- OWen Sound 0 0 0 0 14 109 

Z6RR010 26-Chatham 33 81 415 15 96 173 

Z6RR030 26-Chatham 0 0 0 0 23 60 

Z7RR1ZO 27 • Windsor 22 66 185 64 128 397 

Z7UR070 27 • Windsor 0 30 33 1 78 84 

11RR010 31-Sault Ste. 0 0 0 0 12 19 
Marie 

11UR010 31-Sault Ste. 0 0 0 0 8 4 
Marie 

TOTAL 56 199 m 142 490 1584 

This table also Indicates the number of sales occurring pre-construction and post construction periods. Pre-construction 
sales Include sales one year prior to completion of the IWT. 

Two market areas have sufficient sales to test distance groupings and state of IWT construction, namely MPAC Region 

26-Chatham representing Lambton County- Rural/Waterfront (market area 26RR010) and MPAC Region 27-Wlndsor 
representing Essex County (market area 27RR120). Most market areas have sufficient sales within 1 km to test the value 
Impact within that distance. 

The sales period to develop valuation models ranges from December 2008 to December 2011 In these market areas. 

Table 10 provides a summary. 

Municipal Property Asssessment Corporation © 
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Table 10 • Market Area Sales Summary 

Medfal'.I Median Sale Date Median 
Market MPACRegfon Ho~$Ciuare Median 1.otS1ze Range Tiriie Adjusted· 

---Area ·- Footage (sq ft) Age(years) (Acres) (year/nionthl -Sale Price · · 
OSRR030 OS • Kingston 1,314 38 0.53 08/12 -11/11 $219,918 

20RR010 20 -Brantford 1,324 44 0.25 09/01-11/12 $218,254 

22RR010 22 • Kitchener 1,729 33 1.32 09/01-11/12 $401,056 

23RR010 23-London 1,441 40 0.32 09/01-11/12 $230,697 

24RR010 24 • Goderich 1,428 46 0.82 08/12 -11/11 $246,041 

25RR010 25 - Owen Sound 1,340 37 0.61 08/12 -11/11 $219,375 

26RR010 26-Chatham 1,245 52 0.23 09/01-11/12 $129,842 

26RR030 26-Chatham 1,346 39 0.26 09/01-11/12 $176,225 

27RR120 27-Wlndsor 1,305 37 0.20 09/01-11/12 $170,238 

31RR010 31-Sault Ste. 1,086 43 0.26 08/01-11/12 $85,065 
Marie 

OVERALL 1,332 39.S 0.29 09/01-11/12 $218,814 

Refer to Table 1 for market area descriptions. 

When reviewing sale counts for properties within 5 km of an IWT, It was determined that some sales occurred In the 
urban market areas; however, there were no sales of properties In these market cireas within 1 km of an IWT. For the 
purposes of this study, only rural market areas that had sales within 1 km were studied. 

Variables for each distance were added to the model for each market area. If the distance grouping variables entered 
the equation with 5% significance level (95% confidence level), It would indicate very strong statistical evidence that 
distance to the nearest IWT Is Impacting on sale prices. 

Tables 11 and 12 provide the dollar adjustment and an Indication If the variables entered the model with a 10%, 5% or 
1% significance level. Typically, MPAC sets a 5% significance level for any property characteristic to be included In a 
valuation model in accordance with statistical practice. 
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Market 

Table 11 • Dollar Adjustments In Market Areas with lnsuffldent Pre-Construction Sales 

MarketArea MPACReglon <1kni 1.;21on .. 2-Skm 
OSRR030 OS - Kingston +$36,435 .. ONE +$31,832** 

20RR010 20 -Brantford ONE ONE ONE 

22RR010 22 - Kitchener ONE ONE ONE 

23RR010 23-London ONE ONE -$21,021•• 

24RR010 24 - Goderich ONE ONE ONE 

2SRR010 25 - Owen Sound ONE ONE ONE 

26RR030 26-Chatham ONE ONE +$12,261** 

31RR010 31-Sault Ste. ONE ONE ONE 
Marie 

•, .. , • 0 Jndlcate that the dollar adjustment ls statistically significant at the 10%, 5% or 1% significance level, 
respectively (DNE ::r Did Not Enter) 

Table 12 - Dollar Adjustments In Market Areas with Sufficient Pre-Construction Sales 

MPACResfon Pre-Construction Sales Post Construction Sales 
Area <1km 1-Zkm 2-Skm <lkm 1·2km 2-Skm 

26RR010 26-Chatham 
-$6,451* -$3,686* ONE ONE ONE 

27RR120 27-Windsor ONE ONE ONE ONE ONE 

•, ••, ••• Indicate that the dollar adjustment Is statfstlcally significant at the 10%, 5% or 1% significance level, respectively 

(ONE= Did Not Enter) 

Appendix Flncludes the regression outputs referred to Tables 11 and 12. 
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Summary of Findings 

Rural valuation models used for the 2012 base year were re-calibrated incorporating the three distance variables. With 
the exception of MPAC Region 26-Chatham representing Chatham-Kent - Rural/Wallaceburg (market area26RR010} and 
MPAC Region 27- Windsor representing Essex County (market area 27RR120), there were insuffldent sales to study any 
potential difference in Impact pre-construction and post-construction. In the case of market area OSRR030 (MPAC 

Region S-Klngston representing Napanee, Loyalist Township, Frontenac/Lennox & Addington Counties South 
Rural/Waterfront), being within 1 km of an IWT entered the model as a positive value of $36,435. In this market area 
and the 26RR030 market area, the variable representing properties between 2 and 5 km from an IWT also entered 
positively. 

Upon review of the sales database, it was determined that the IWT variables created for this study were highly 
correlated with the neighbourhood locational Identifier. This strong correlation resulted In coefficients that did not make 
appraisal sense, and thus have been negated for the purposes of this study. 

For market areas 26RR010 and 27RR120, sufficient sales data was evident to study the activity on both pre-construction 
and post-construction home sales. In neither instance did any of the variables enter the regression for 27RR120. For 
26RR010, the variable Identifying sales within 1 km of an IWT entered in the pre-construction period, and then only at 
the 10% significance level. The indicated coefficient was -$6,451. The variable representing sales between 1 and 2 km 
away from an IWT also entered at a coefficient of -$3,686, also only at the 10% significance level. In the post
construction period, no variable entered the regression for these areas. Thus, It can be assumed that any Impact, no 
matter how marginal, was Isolated in these areas to the post-announcement, pre-construction period. 

In market area 23RR010 (MPAC Region 23- London representing Elgin, Middlesex & Oxford Counties - Rural), the 
variable used to identify properties 2-Skm away from an IWT entered the regression with a negative coefficient. After 
review of the sales database, it was determined that this variable was highly correlated with the neighbourhood 
locational identifier. This is borne out by the fact that neither of the other~ closer, distance variables entered the 
regression. 

Wrth the exceptions noted above, no distance variables entered any regression equations for any of the other market 
areas. 

To further confirm its findings, MPAC also conducted an additional analysis using approximately 2,000 sales and re-sales 
following similar logic to the Lansink study. The main differences between the February 2013 Lanslnk Study and MPAC's 
re-sale analysis is the sample size and the determination of the increase in the market between re-sales. Using 2,051 
properties and generally accepted time adjustment techniques, MPAC cannot conclude any loss in price due to the 
proximity of an IWT. Appendix G Includes the re-sales analysis. 
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LIST OF REPORT APPENDICES 

Appendix-A- Independent Review of Report-Summary of Wind Turbines, Analysis by R.J. Gloudemans 

Appendix B - Industrial Wind Project - Work Instructions for 1wr Locations 

Appendix- C- lndustrlal Wind Project-Work Instructions for Sales Review 

Appendix-DI-Abutting a Property with an Industrial Wind Turbine 

Appendlx-02-CVA & TAS AMT Bar Charts 

Appendlx-03- Distance by Market Area and Type 

Appendlx-D4-Vlew All 5ales and Market Area 

Appendix- DS - Distance Boxplots 

Appendlx-D&- View Box Plots 

Appendlx-E- MPAC 2008 Report on the Impact of Wind Turbines on Residential Properties 

Appendlx-F- Regression Output for Study 2 

Appendix -G- Re-sale Analysis - Lanslnk & MPAC Industrial Wind Project-Sales Review 
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GLOSSARY OF TERMS 

Assessment Roll-An annual listing provided to each taxing authority in the Province of Ontario containing, among 
other things, the current value and tax dassification of each property within the jurisdiction. 

Assessment-to-sale Ratio (ASR)-The ratio obtained by dividing the assessed value of a property by the time adjusted 
sale price ofa property. 

Base Year-The year that an estimate of a property's value Is based on. 

CVA- Current value assessment. The estimated value of a property based on a specific date. 

Direct Comparison Approach to Value (aka sales Comparison Approach to Value)-An approach to valuing a property 
which estimates the current value of a subject property by adjusting the sale price of comparable properties for 
differences between the comparable properties and the subject property. 

Industrial Wind Turbine (IWT) -A wind turbine used to generate at least 1.5 MW of electrldty. 

GPS Co-ordinates -A set of two numbers that reference the latitude and longitude of a point on the Earth. 

Market Area -A market area Is defined as a geographic area, usually contiguous, subject to the same economic 
Influences, where properties tend to Increase or decrease In value together. 

Market Model - Geographic areas subject to the same economic Influences. 

Mass Appraisal-The valuation of a group of properties as of a given date using standardized processes, employing 
common data, and allowing for statistical testing. 

Median · The median of a group of numbers Is the middle number after they have been sorted from lowest to highest. If 
you have an odd number of cases, the median Is the middle value. If you have an even number of cases, the median Is 
the value midway between the two middle values. The median, In comparison to the mean, Is less sensitive to extreme 
values. 

Mepwatt (MW)-A unit of measure In energy generation or consumption. 

MPAC-The Municipal Property Assessment Corporation. A body responsible for determining the correct market value 
and tax classification for all properties In the Province of Ontario, based on current value assessment. 

Regression Analysis -A statistical technique used to analyse data In order to predict the value of one variable, such as 
market value, based on known data (e.g., living area, lot size, quality, location, etc.). 

For more information about MPAC and how MPAC assesses properties, visit www.mpac.ca. 
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ALMY, GLOUDEMANS, JACOBS & DENNE 
Property Taxation aDd AssessmeDt ConsultaJJts 

7830 NORTH 10'" AVENUE• PHOENIX, ARIZONA 86021 • U.SA 
1-802-870-8388 • FAX: 1-802a1-2114 • htlp:/lwww.agJd.com 

Summary of Wind Turbine Analysis 
Robert J. Gloudemans 

December 4, 2013 

Appendix A 

At the request of the Municipal Property Assessment Cotporation {MPAC), the author conducted 
an analysis of residential sales within 5 kilometers of wind turbines. The objective of the project 
was to determine the impact of location near a wind turbine on residential property values. 

The analysis used improved residential sales in nine regions and eight market areas that occmred 
during calendar 2009-2013. Initially 4,332 sales met these criteria. Four sales with assessments 
and/or sales prices below $30,000 and 10 sales having exb.eme assessment-to-sales ratio ofless 
than 0.55 or greater than 1. 70 were removed from consideration, leaving 4,318 sales. 

The dependent variable in the analysis was assessment-to-sales ratios in which 2012 values were 
divided by time-adjusted sales prices. The models that produced 2012 values did not contain 
variables related to proximity near wind turbines. Thus, the relevant question is to what extent 
ratios on these properties are too high because of the absence of such adjustments. Independent 
variables included the following: 

• Distance from the nearest wind turbine, including binary variables for being within one 
kilometer, being within two kilometers, and being within S kilometers 

• A binary variable for abutting a property with a wind turbine 
• View of the nearest wind turbine: full, partial, or none 

Preliminary analyses found no meaningful differences in assessment levels among regions or 
market areas. 

Figure 1 shows a graph of assessment ratios with distance to the nearest wind turbine. A trend 
line has been drawn to the data, along with a horizontal reference line at 1.00. As can be seen, 
there is no meaningful relationship with the possible exception of properties within approximate
ly 1 km. 

Figure 2 contains a box plot of being within 1, 2, or S km of a wind turbine. Again, ratios for 
properties within 1 km appear slightly high, while there is no difference between properties with
in 2 or S km. 

Similarly, figure 3 is a box plot for abutting a wind turbine and figure 4 is a box plot of view of 
the nearest wind turbine (full, partial, or none). Properties with a full view of the nearest wind 
turbine may have slightly higher ratios. Of course, these will also tend to be those properties 
closest to a wind turbine. Regression analysis will determine the relevant variables. 
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Figure 5 shows the initial regression model. The Adjusted R-Square is .006 (meaning that the 
model explains only 0.6% of the variation in assessment ratios). The only significant variable, 
with a coefficient of 0.045, is being within 1 km of a wind turbine. The variable is significant at 
the 99% confidence level. 

Since the graphs and initial model revealed little systematic difference in ratios by any of the 
candidate variables, the ratios were further trimmed at 0.70 and 1.40 and the model rerun to dis
cern relationships more clearly (3.0% of ratios exceeded the trim points). Figure 6 shows the 
revised results. Distance within 1 km is still the only significant predictor with a coefficient of 
.037 and relatively strong t-value of 4.7 (again significant at the 99% confidence level). 

Finally, sales within 1 kilometer were divided into those with a full view (183 sales), those with 
a partial view (32 sales), and those with no view of a wind turbine (54 sales). Figure 7 shows the 
resulting model with the three variables. Ironically, no view enters while partial view does not. 

We conclude that presence of a wind turbine (or turbines) has a statistically significant but minor 
impact on property values in the study area. The most relevant variable is close proximity. 
Based on the available data, distance within 1 km of a wind turbine tends to lower values approx
imately 4 %. 

Figure 1-Graph of Ratios with Distance to the Nearest Wind Turbine 
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Figure 2 - Graph of Ratios with Kilometers (1, 2, or 5) to the Nearest Wind Tmbine 
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Figure 3 - Graph of Ratios with Abutting a Property with a Wind Turbine (0 = No, 1 = Yes) 
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Figure 4 - Graph of Ratios with View of Nearest Wind Turbine 
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Figure 5 - Initial Regression Model 

Md IS o e ummary 

Adjusted R Std. Error of the 

Model R R SQuare SQuare Estimate 

1 .076 .006 .006 .14514 

Coefficients 

Standardized 

Unstandardized Coefficients Coefficients 

Model B Std. Error Beta 

1 (Constant) 1.003 .002 

Within 1 km .045 .009 .076 

t Sia. 

439.333 .000 

5.024 .000 
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Excluded Variables 

Collinearity Sta-

Partial Correla- tistlcs 

Model Beta In t Ski. tlon Tolerance 

1 Abutting Wind Turbine .003 .167 .867 .003 .899 

VIEW_FULL .021 1.208 2ZT .018 .739 

VIEW_PARTIAL -.017 -1.121 .262 -.017 .983 

Wlthln2km -.006 -.399 .690 -.006 .980 

Distance to nearest turbine -.010 -.579 .563 -.009 .811 

Figure 6 - Revised Model With Outlier Ratios Removed 

M odel Summary 

Adjusted R Std. Error of the 

Model R RSauare Sauare Estimate 

1 .072 .005 .005 .12595 

Coefficients 

Standardized 

Unstandardized Coefficients Coefficients 

Model B Std. Error Beta t Sig, 

1 (Constant) 1.000 .002 496.937 .000 

Within 1 km .037 .008 .072 4.681 .000 

Excluded Variables 

Collinearity Sta-

Partial Correla- tlstlcs 

Model Betaln t Sig. lion Tolerance 

1 Abutting Wind Turbine -.024 -1.501 .134 -.023 .908 

VIEW_FUU .017 .935 .350 .014 .738 

VIEW_PARTIAL -.016 -1.010 .312 -.016 .983 

Wllhln2km -.008 -.497 .619 -.008 .980 

Distance to nearest turbine -.006 -.379 .705 -.008 .812 
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Figure 7 - Model With Sales within 1 Km Categorized by View (Full, Partial, or None) 

Modal Summary 

2 

R RSQuare Adjusted R 5QUare Std. Error of the Estimate 

.075 .006 .005 .12594 

Coefficients 

2 

Unstandardized Coefficients Standardized Coefficients 

B Std. Error Beta t Ski. 

(Constant) 1.000 .002 499.070 .000 

Full View .034 .010 .056 3.609 .000 

No View .057 .017 .051 3.331 .001 

Excluded Variables 

2 

ColUnearitv Statistics 

Betaln t SI~. Partial Correlation Tolerance 

Partial View .012 .796 · .426 .012 1.000 
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Robert J. Gloudemans 
Robert J. Gloudemans is a partner in Almy, Gloudemans, Jacobs & Denne. Bob previously 
worked for IAAO and the Arizona Department of Revenue. He provides consulting services in 
mass appraisal modeling, computer-assisted appraisal systems, and ratio studies and has served 
over 100 clients in the U.S., Canada, and internationally. He has served three appointments on 
the IAAO Standards Committee and has contnlmted extensively to the mass appraisal litera
ture. He is the author of Mass Appraisal of Real Property (IAAO, 1999) and with his partner, 
Richard Almy, co-author of the new IAAO textbook, Fundamentals of Mass Appraisal (IAAO, 
2011). 
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MUNICIPAL PROPERTY ASSESSMENT CDRPCJRATIDN 

Industrial Wind Turbines - Inspection Project 

Work Instructions 

2013-05-01 

Provided by: Assessment Standards & Mass Appraisal 
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Work Instructions 

Objective 

MPAC is undertaking a study to determine whether properties within 2km of an industrial wind turbine 

(IWT) are valued equitably compared to properties further away. That is not to say that that IWTs do 

not affect value; but rather that any affect on value is accounted for in the 2012 current value 

assessments, or that the 2012 current value assessments are within standards. 

A preliminary study has already been completed by looking at the centre of properties with IWTs and 

reviewing the sales on properties whose centre is within 1km, 2km, and 5km. 

MPAC is now looking to expand the study by using the exact geographic co-ordinates of the IWTs and 

the co-ordinates of the surrounding houses. 

MPAC has purchased the geographic co-ordinates of most IWTs across the province. However, upon 

reviewing the data, it has come to light that: (1) there are roll numbers on IPS with IWTs where the data 

provider did not deliver co-ordinates; and (2) the data provider delivered co-ordinates for IWTs and 

MPAC has no structure keyed on IPS on those roll numbers. 

Before continuing with the study, both of these situations need to be addressed with the assistance of 

staff in Valuation and Customer Relations. 

Once this data Is collected and analyzed by Assessment Standards and Mass Appraisal (ASMA), 

additional data collection will be required for sold properties in proximity to properties with IWTs. 

Instructions 

Two files are being distributed with these instructions - one file contains roll numbers requiring staff to 

collect the geographic co-ordinates of the IWT(s) on a property (MPAC already has the IWT assessed); 

and the other file contains roll numbers requiring staff to assess the IWT(s) on a property (MPAC already 

has the geographic co-ordinates). 

2 
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1. Roll Numbers Requiring Staff to Collect the Geographic Co-ordinates of the IWT(s) on a 

Property 

To collect this data will require the use of a GPS device. For this project, we will use the 

"Garmin GPSMAP 76Cx color map navigator", which will provide the latitude and longitude that 

is required. These units were used during the Provincial Land Tax (PLT) project in Northern 

Ontario in 2007. Instructions on using the device are found in Appendix 1. 

The inventory file contains a list of roll numbers where MPAC data contains a structure code 

567 (Wind Turbine) on IPS. However, the data provider did not supply geographic co-ordinates. 

Note that there Is one line in the inventory per IWT, not per roll number. The inventory 

contains the IPS structure number of the IWT, it's year of construction, and the generating 

capacity of the IWT in Megawatts (MW). The final column, "Estimated", indicates whether the 

generating capacity has been estimated based on the value attributed to the structure. If 

possible, confirm the capacity while obtaining the co-ordinates - there should be a plate/stamp 

on the IWT with the generating capacity. 

When recording the co-ordinates for the lwrs, take the measurement from as close to the IWT 

as possible. Hold the device as steady as possible for two minutes or until the co-ordinates 

stabilize, whichever comes first. 

If you are unable to obtain close co-ordinates due to fences or other obstructions, take the 
measurement from as close as you possibly can; preferably such that there is a straight line 
between you and /WT, perpendicular to the road, and estimate what you think the distance is 
between where you take the measurement and where the IWT sits. Make sure that this is all 
recorded in the Comments. If possible, take a picture as well, and include it when you return the 
inventory files. Upon returning to the office, use iLOOKABOUI'., in an attempt to obtain more 
accurate co-ordinates. However, since these properties are generally in rural areas, you may 
not be able to obtain co-ordinates accurately using digital imagery. In either caseJ make note in 
the inventory that you have had to approximate the co-ordinates and the reason. 

2. Roll Numbers Requiring Staff to Assess the IWT(sl on a Property 

This inventory file contains a list of roll numbers where MPAC does not have an IWT on the 

Structure tab of IPS, but according to the data source purchased, there Is an IWT on the 

property. Note that for properties valued outside of IPS, we may In fact have the IWT 
assessed. In some situations, it may be that there Is an IT portion on the property with the 

correct value, representing the IWT and corresponding land, but no structure has been keyed 

3 
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and no industrial land component created and valued. If this is the case, update IPS wrth the 

correct data. 

For the roll numbers in this Inventory, you are required to collect the data on the IWTs, key the 

structure and appropriate value into IPS, create an industrial land component with an 

appropriate value in IPS, and Issue a supplementary or omitted assessment if required. Note 

that for properties valued outside of IPS, these steps may be somewhat different; however, 
regardless of where a property is valued, IPS should contain a structure line for every IWT. Of 
course, if there are any outstanding permits on DTS for the IWTs, ensure that they are marked 

as complete. 

Some roll numbers in the inventory have (potentially) multiple IWTs to be assessed. If you find 

more IWTs on a property as compared to the inventory, make a note in the Comments field and 

include the co-ordinates. If you find less IWTs on a property as compared to the inventory, 

attempt to ascertain whether the IWTs you do find match anything on the inventory. If in 

doubt, please add as much detail to the Comments field on the inventory to help us understand 

the situation. 

If the IWT is still In the process of being erected, please make a note In the comments field of 

the inventory file. 

If there is no indication of any IWT on the property, or going to be added to the property in the 

near future, Indicate this in the comments field of the inventory file. 

What to do if the Owner isn't Home or Entry is Refused (from the Residential 

Valuation Theory and Data Collection Manual) 

If a property owner or any other adult person with authority does not appear to be 

present at the time of the visit, or it appears no one is at home at the time of the 

visit, you will make every reasonable effort to confirm no one is at home and verbal 

contact is not possible. Immediately upon confirmation that no one is at home, you 

must attach a proper notice to the main or common entrance door or in the 

alternative the mailbox, if available, explaining the reason for your visit. The notice 

will provide the owner/adult with authority with a method to contact MPAC 

subsequent to the visit to discuss the reason for the visit and/or provide information 

that may be requested concerning the property. After you place the notice, you will 

then continue to complete an exterior inspection of the property while respecting 

areas with restricted access. (But on/ if it is believed no one is at home.) 

4 



MaRous Supplemental Direct Testimony, Exhibit 2 
Page 44 of 163

Reminder: typical inspection procedures are to be followed; and IPS should be updated as 

required. 

Workload Counts by Region (by Roll Number) 

Inventory 1 lnventoryZ Total 

2 3 5 
29 0 29 
0 1 1 

45 20 65 
37 0 37 
22 0 22 
41 14 55 
93 94 187 
20 67 87 
0 4 4 

Questions 

If you have any questions, please contact one of the following: 

Jamie Stata OR 
Region 25 - Owen Sound 
519-371-9432 ext 262 
Jamie.Stata@mpac.ca 

s 

Scott Bradfield 
Region 20 - Brantford 
519-758-9591 ext 251 
Scott.Bradfield@mpac.ca 

OR Jason Moore 
Region 18 - St. Catharlnes 
905-688-1968 ext 275 
Jason.Moore@mpac.ca 
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Appendix 1 - Using the "Garmin GPSMAP 76Cx 

color map navigator" 

Using these devices indoors may cause interference for the satellites which it uses to obtain co
ordinates. If you're "getting to know" the device before taking it in the field to use, you may 
not get the results/steps below unless you're outside. 

For example, you may see that It's "Acquiring Satellites" indefinitely, or for a very long time. 

You may get the following message - if you do, chose "New Location". 

Insert two AA batteries into the device. 

Turn the device on, by pressing and holding the .button for a few seconds. 

Press the • button until you come to a screen showing satellites orbiting the earth. The 
screen may say "Acquiring Satellite" at the top until it has locked onto enough satellites. 

6 
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Once numbers appear in the upper right hand of the screen, you are ready to obtain the 
geographic co-ordinates. 

In the above example, you would record Co-ordinate 1 as 43.16150; and Co-ordinate 2 as 

080.27000. Please record all numeric digits, including zeros. Do not include the N (for North) 

or W (for West) as all of Ontario is North of the Equator; and West of the Prime Meridian 

With the exception of putting the batteries in the device, these steps may need to be repeated 

each time the device is turned off/on. However, there is a car charger that you can plug in 

which will allow you to keep the device turned on between properties. 

1 
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Appendix 2 - Using AIM to Find Co-ordinates 

AIM has the capability to plot the co-ordinates provided in the inventory file. 

Log into AIM. 

Near the top, beside "Locate", select ddd.ddddd from the drop down. Enter the number under 

Coordinate_! in the "Lat:" field. In the "Long:" field, enter the number under Coordinate_2, 

with a negative sign in front of it. 

For example, to see exactly where on a property the IWT may be for the following line: 

Search in AIM as follows: 

Assusment Roil r...rber 
Quick Se<arch 

•Cl ] Locate ddd.lldddd • tat ~ long: ~ - J 

This will show the location of the expecte·d IWT on the property: 

\ ~\ 
Tl<>lO 

/ 

o_ __ ,, .. 
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MUNICIPAL PROPERTY ASSESS M ENT CORPORATION 

Industrial Wind Turbines - Phase 2: Sale Reviews 

Work Instructions 

2013-07-23 

Provided by: Assessment Standards & Mass Appraisal 
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Work Instructions 

Objective 

MPAC is undertaking a study to determine whether properties within 2km of an industrial wind 

turbine (IWT} are valued equitably compared to properties further away. That is not to say that 

that IWTs do not affect value; but rather that any affect on value is accounted for in the 2012 

current value assessments, or that the 2012 current value assessments are within standards. 

In the first step of this project, staff from Valuation & Customer Relations visited properties on 

which IWTs sit, to collect the geographic co-ordinates. 

In this phase of the project, properties within 2 km of these IWTs, which have sold, will be 

inspected and the sale(s} reviewed. 

Instructions 

One file is being distributed with these instructions - containing a list of sales requiring a field 

visit and a review of the sale. 

Staff are to review each sale to determine its' validity, to verify the data at the time of the sale, 

and to verify the data as of the date of inspection. Additionally, staff are to collect the co

ordinates of the corner of the house closest to the IWTs, and take a photo(s) from this corner of 

the house towards the closest IWT (photos labelled as the roll number with" _1", "_2", etc. for 

multiple photos). If there are multiple IWTs surrounding the property, the closest IWT would 

be used. Leave "call back'' forms if you are unable to talk to the owner. If they do not call back 

within a reasonable amount of time, do your best to estimate, and note this in the Comments 

field of the spreadsheet. 

If the sale has already been reviewed (onsite or with a Residential Sales Questionnaire), use the 

data provided. However, we still require the photo and the co-ordinates. 

In the spreadsheet, staff should populate the Analysis column (Y or N}, the House Coordinates 
column, the Major Value Change column (Y or N, if the changes found at time of sale would 

change the 0/ A of the property by at least {approximately} ± 5% or± $10,000}, and finally the 

Description of View Towards /WT column. There is also a Comments field to add anything that 

you feel should be noted. If you are invalidating a sale, use this field to explain why. 

2. 
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As is standard practise while reviewing sales, staff should update the Time of Sale (TOS) 

snapshot in IPS (manually via the Sales tab until EMS returns the use of the pop-up box), and 

update the Current Maintenance view with the data on the property at the time of the 

inspection. 

If a property is vacant land, obtain co-ordinates and a photo from as close to the centre of the 

property (length-wise and width-wise) as possible. 

As in the first stage of this project, we will be using the "Garmin GPSMAP 76Cx color map 

navigator" to collect the co-ordinates. These devices provide co-ordinates as latitude and 

longitude (also known as decimal degrees}. These may look like 42.01425 and -84.00244, or 

similarly N 42.01425• and W 84.00244°. Other devices, such as the GPS devices in our 

corporate vehicles, provide co-ordinates in a different format - degrees minutes and seconds. 

This may look like 42°01'33.024'' and -84°13'56.676", or simply 420133.024 and -841356.676. 

The preference is to use the Garmin devices, but since there are only 6 across the province, the 

use of the car GPS devices is acceptable - as long as an entire office is done consistently, and 

we are notified as to which device your office used. 

When recording the co-ordinates, take the measurement from as close to the corner of the 

house as possible. Hold the device as steady as possible for two minutes or until the co

ordinates stabilize, whichever comes first. 

If you are unable to obtain close co-ordinates due ta fences or other obstructions, take the 
measurement from as close as you possibly can; preferably such that there is a straight line 
between you and corner of the house, perpendicular to the road, and estimate what you think 
the distance is between where you take the measurement and where the corner of the house 
sits. Make sure that this is all recorded in the Comments. If possible, take a picture as well, and 
include it when you return the inventory files. Upon returning to the office, use iLOOKABOUT1"' 
or Google Earth 7"' in an attempt to obtain more accurate co-ordinates. However, since these 
properties are generally in rural areas, you may not be able to obtain co-ordinates accurately 
using digital imagery. In either case, make note in the inventory that you have had to 
approximate the co-ordinates and the reason. 

Notes 

1. Typical Inspection procedures are to be followed; and IPS should be updated as 
required. 

2. Do not use the abuts or proximity to wind turbine variables. If any reduction Is 

warranted due to this study, we will have these fields populated. 

3 
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Workload Counts by Region (by Roll Number) 

Zone Region # of Sales 

# of Unique 

Roll 
Numbers 

Zone Total 

# of Sales 

22 

23 

1 24 

26* 

27* 

2 20 

5 25 
6 05 

1 31 

174 
73 

9 

52 
63 

32 
23 

163 
71 

9 

448 

334 

51 
61 
31 
21 

1,070 

52 
63 
32 
23 

• Regions 26 and 27 had previously requested a preliminary list of sales. These sales are also Included In the 

current sales files, with a column {"Orlginalllst") to indicate that they were present in the first list. The numbers 

above represent the new sales since the first lists and NOT the total including those already given. 

Questions 

If you have any questions, please contact one of the following: 

Jamie Stata OR 
Region 2S - Owen Sound 
519-371-9432 ext 262 
Jamie.Stata@mpac.ca 

4 

Scott Bradfield OR 
Region 20 - Brantford 
519-758-9591 ext 251 
Scott.Bradfield@mpac.ca 

Jason Moore 
Region 18 - St. catharines 
905-688-1968 ext 275 
Jason.Moore@mpac.ca 
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Appendix 1- Using the "Garmin GPSMAP 76Cx 

color map navigator" 

Using these devices indoors may cause interference for the satellites which it uses to obtain co

ordinates. If you're "getting to know" the device before taking it in the field to use, you may 

not get the results/steps below unless you're outside. 

For example, you may see that it's "Acquiring Satellites" indefinitely, or for a very long time. 

You may get the following message - if you do, chose "New Location". 

Insert two AA batteries into the device. 

Turn the device on, by pressing and holding the . button for a few seconds. 

Press the. button until you come to a screen showing satellites orbiting the earth. The 

screen may say "Acquiring Satellite" at the top until it has locked onto enough satellites. 

s 
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Once numbers appear in the upper right hand of the screen, you are ready to obtain the 

geographic co-ordinates. 

In the above example, you would record Co-ordinate 1 as 43.16150; and Co-ordinate 2 as 

080.27000. Please record all numeric digits, including zeros. Do not include the N (for North) 

or W (for West) as all of Ontario is North of the Equator; and West of the Prime Meridian 

With the exception of putting the batteries in the device, these steps may need to be repeated 

each time the device is turned off/on. However, there is a car charger that you can plug in 

which will allow you to keep the device turned on between properties. 

6 
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Appendix 2 - Using AIM to Find Co-ordinates 

AIM has the capability to plot the co-ordinates provided in the inventory file. 

Log into AIM. 

Near the top, beside "Locate", select ddd.ddddd from the drop down. Enter the number under 

Coordinate_l in the "Lat:" field. In the "Long:" field, enter the number under Coordinate_2, 

with a negative sign in front of it. 

For example, to see exactly where on a property the IWT may be for the following line: 

Search in AIM as follows: 

1":'"\ Assessment Roi f'urber 
\.:Y, Quick Search - - --- -----

• ~] Locate 

This will show the location of the expected IWT on the property: 

\ \ 

\ ~\ • 

·----------------1)00 ::l)l.lO!XD:')TNJ 

<>--" 
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Appendix D1 - Abutting a Property with an IWT 

Ratio Statistics - Property Abuts a Property with an IWT 

Case Processing Summary 

Count 
OVerall 32 
Excluded 0 
Total 32 

Ratio Statistics for cva2012 / tas_amt 

Mean 
95% Confidence Interval Lower Bound 
for Mean Upper Bound 

1.051 
.976 

1.126 

Median 1.002 
95% Confidence Interval Lower Bound .929 
for Median Upper Bound 1.121 

Actual Coverage 98.0% 

Appendix 01 

The confidence Interval for the median Is constructed without any dlstributlon assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Nonna! distribution for the ratios. 

Sales within 1 km of an IWT by Abutting Wind Turbine 

Case Processing Summary 

Count Percent 
ABUTTING 0 No 248 88.9% 
WINDTURBiNE 1 Yes 31 11.1% 
Overall 279 100.0% 
Excluded 0 
Total 279 

Ratio Statistics for cva2012 / tas_amt 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
Grouo Mean Lower Bound UnnarBound Median Lower Bound UcoerBound Coveraae 
0 No 1.051 1.031 1.071 1.040 1.015 1.058 95.1% 
1 Yes 1.052 .974 1.130 .989 .929 1.121 97.1% 
Overall 1.051 1.032 1.071 1.034 1.011 1.057 95.8% 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confldence Intervals are constructed by assuming a Nonnal distribution for the ratios. 

Page 1 
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Appendix D2 - CVA and Tas_Amt Bar Charts 

Bar Chart All Sales 
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Bar Charts All Sales by Market Area 

2012 Current Value 
Assessment 
Time Adjusted Sale Price 

Appendix D2 
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C ca 
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Appendix D3 • Distance by Market Area and Type 

Ratio Statistics by Distance All Sales 

Case Processing Summary 

Count Percent 
Buffef01st_mln 1.00 Within 1km 279 .7% 

2.00 1km to 2km 989 2.4% 
5.00 2km to 5km 3063 7.4% 
6.00 Outside 5km 37093 89.5% 

Overall 41424 100.0% 
Excluded 0 
Total 41424 

Ratio Statistics for cva2012 / tas_amt 

95% Confidence Interval for 
Mean 

Grouo Mean Lower Bound Uoner Bound Median 
1.00 Within 1km 1.051 1.032 1.071 1.034 
2.00 1km to 2km 1.005 .995 1.015 .989 
5.00 2km to 5km 1.003 .998 1.008 .992 
6.00 Outside 5km .999 .997 1.000 .992 
Overall 1.000 .998 1.001 .992 

The confidence lnteMll for the median Is ccnstructed without any distribution assumptions. The actual coverage level may be 
greater than the spedfled level. Other confidence Intervals are constructed by assuming a Nonnal distribution for the ratios. 

Ratio Statistics for cva2012 / tas_amt 

95% Confidence Interval for Median 
Actual 

Grouo Lower Bound UcD&rBound - e 
1.00 Within 1km 1.011 1.057 95.8% 
2.00 1km to 2km .979 1.000 95.1% 
5.00 2km to 5km .988 .997 95.3% 
6.00 Outside 5km .991 .993 95.0% 
Overall .991 .994 95.0% 

The confidence Interval for the median Is construded without any distribution assumptions. The actual coverage level may be 
greater than the spedfled level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

Ratio Statistics by Distance by Market Model Area 

MODEL = 05RR030 Napanee,Loyallst Twp, Frontenac/Lennox & Addington 
Counties South Rural/WF 
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Case Processing Summary' 

Count Percent 
ButrerOist_mln 1.00 Within 1km 13 .5% 

2.00 1km to 2km 7 .3% 
5.00 2km to 5km 8 .3% 
6.00 Ou1slde 5km 2606 98.9% 

Overall 2634 100.0% 
Excluded 0 
Total 2634 
a. MODEL = 05RR030 Napanee,LoyaDst Twp, Frontenac/Lennox & Addington Counties South RurallWF 

Ratio Statistics for cva2012 / tas_amtt 

95% Confidence Interval for 
Mean 

GIOUD Mean Lower Bound UooerBaund Medlan 
1.00 WHhln 1km 1.015 .893 1.136 .981 
2.00 1km to 2km 1.061 .764 1.358 1.105 
5.00 2km to 5km .981 .831 1.090 .949 
6.00 Outside 5km .999 .994 1.004 .988 
Overall .999 .994 1.004 .986 

The conffdence Interval for Ute median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than Ute specified level. OUter confidence Intervals are constructed by assuming a Normal dlslrlbutlon for Ute ratios. 

1. n 1 
2.00 1km to 2km 
5.00 2km to 5km 
6.00 Outside 5km 
Overall 

Ratio Statistics for cva2012 / tas_amtt 

95% Confidence Interval for Median 

Lower Bound 
.813 
.655 
.727 
.981 
.981 

Actual 
e 

97.8% 
98.4% 
99.2% 
95.2% 
95.1% 

The confidence Interval for Ute median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than Ute specffled level. Other confidence Intervals are constructed by assuming a Nonna! distribution for Ute ratios. 

a. MODEL= 05RR030 Napanee,Loyallst Twp, Frontenac/Lennox & .Addington Counties South RurallWF 

MODEL = 20RR010 Brant, Halldmand, Norfolk Counties - Rural/WF 

case Processing Summary' 

Count Percent 81,,._, _____ min 1.oo Within 1 km 25 .5% 
2.00 1km to 2km 9 .2% 
5.00 2km to 5km 71 1.4% 
6.00 Outs!de 5km 4868 97.9% 

Overall 4973 100.0% 
Excluded 0 
Total 4973 

a. MODEL= 20RR010 Brant, Haildmand, Norfolk Counties - RuralJWF 
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Ratio Statistics for cva2012 / tas_amfl 

95% Confidence Interval for 
Mean 

Grouo Mean Lower Bound UooerBound Median 
1.00 Within 1km 1.038 .en 1.100 1.020 
2.00 1km to 2km .961 .808 1.113 .933 
5.00 2km to 5km 1.046 .998 1.093 1.033 
6.00 Outside 5km .986 .983 .990 .980 
Overall .987 .984 .991 .981 

The confidence Interval for the med1an Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the spedfled level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

Ratio Statistics for cva2012 / tas_amfl 

95% Confidence Interval for Median 
Actual 

Groug Lower Bound UcoerBound Coverage 
1.00 Within 1km .941 1.118 95.7% 
2.00 1km to 2km .801 1.112 96.1% 
5.00 2km to 5km .997 1.073 96.8% 
6.00 Outside 5km .976 .984 95.0% 
Overall .976 .984 95.3% 

The confidence Interval for the med1an Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the spedfled level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

a. MODEL = 20RR010 Brant, Halldmancl, Norfolk Counties • Rural/WF 

MODEL = 22RR010 Dufferln & Wellington Counties - Rural 

Case Processing Summa,ya 

Count Percent 
BUfferOist_mln 1.00 Within 1 km 26 1.5% 

2.00 1 km to 2km 25 1.4% 
5.00 2km to 5km 83 4.8% 
6.00 Outside 5km 1597 92.3% 

Overall 1731 100.0% 
Excluded 0 

·Total 1731 
a. MODa = 22RR010 Oufferln & Wellington Counties· RuraJ 

Ratio Statistics for cva2012 / tas_amfl 

95% Confidence lntemd far 
Mean 

Grouo Mean Lower Bound UoDSrBound Median 
1.00 VVIU1Ul 1Km 1.042 .975 1.110 1.010 
2.00 1km to 2km 1.024 .949 1.099 1.071 
5.00 2km to 5km 1.029 1.000 1.059 1.024 
6.00 Outside 5km 1.008 1.001 1.014 1.003 
Overall 1.009 1.003 1.018 1.004 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the spedfied level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 
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Ratio Statistics for cva2012 / tas_amfl 

95% Confidence Interval for Median 
Actual 

1.00 .943 1.090 97.1% 
2.00 1kmto2km .921 1.137 95.7% 
5.00 2km to 5km .994 1.049 95.2% 
6.00 outside 5km .993 1.011 95.5% 
Overall .996 1.012 95.1% 

The confidence Interval for the median Is construded without any dlslrfbutfon assumptions. The actual coverage level may be 
greater than the spedfted level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

a. MODEL = 22RR010 Dufferln & WelDngton Counties - Rural 

MODEL = 22UR020 Dufferln County Villages 

case Processing Summary" 

Count 
404 

2017 
OVerall 2421 
Excluded 0 
Total 2421 
a. MODEL = 22UR020 Dufferln County Villages 

Percent 
16.7% 
83.3% 

100.0% 

Ratio Statistics for cva2012 / tas_amfl 

95% Confidence Interval for 
Mean 

Gl'OUD Mean Lower Bound UnnarBound Median 
5.00 2km to 5km .982 .973 .992 .976 
6.00 Outside 5km .993 .990 .996 .991 
OVerall .991 .988 .994 .988 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual co~e level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Normal disbibutlon for the ratios. 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for Median 
Actual 

Grouo LowerBound UnnerBound . 
5.00 2km to 5km .969 .986 95.9% 
6.00 Outside 5km .987 .995 95.5% 
Overall .985 .992 95.4% 

The confidence Interval for the medlan Is constJUded without any dlsbibutlon assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Normal dlsbibutlon for the ratios. 

a. MODEL= 22UR020 Dufferln County Villages 

MODEL = 22UR030 Wellington County Villages 
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Case Processing Summary' 

Count Percent 
Buffer0ist_mln 2.00 1km to 2km 92 3.8% 

5.00 2km to 5km 32 1.3% 
6.00 Outside 5km 2300 94.9% 

Overall 2424 100.0% 
Excluded 0 
Total 2424 
a. MODEL = 22UR030 Welllngton County VIiiages 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for 
Mean 

Group Mean Lower Bound UcoerBound Median 
2.00 1 km to 2km .952 .922 .983 .948 
5.00 2km to 5km .981 .924 1.038 .951 
6.00 Outside 5km .989 .985 .993 .988 
Overall .987 .983 .991 .986 

The ccnflclence Interval for U,e median Is constructed without any dlsb'ibutton assumptions. The actual coverage level may be 
greater U,an the specified level. OU1er confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for Median 
Actual 

Group Lower Bound UocerBound CoV81'8Qe 
2.00 1km to 2km .905 .967 95.3% 
5.00 2km to 5km .902 1.031 98.0% 
6.00 Outside 5km .984 .993 95.2% 
OveraD .981 .991 95.1% 

The confidence Interval for Uie median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than Uie specffled level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

a. MODEL = 22UR030 Wellington County Villages 

MODEL = 23RR01 O Elgin, Middlesex & Oxford Counties - Rural 

Case Processing Summaryl 

Count Percent 
Buffer01st_mln 1.00 Within 1km 4 .1% 

2.00 1kmto2km 52 1.2% 
5.00 2km to 5km 72 1.6% 
8.00 Outside 5km 4300 97.1% 

OveraD 4428 100.0% 
Excluded 0 
Total 4428 
a. MOOa = 23RR010 Elgin, Middlesex & Oxford Counties - Rural 
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Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for 
Mean 

GrouD Mean Lower Bound UcoerBound Median 
1.00 Wttnln 1km 1.073 .987 1.160 1.063 
2.00 1km to 2km .994 .936 1.052 .935 
5.00 2km to 5km 1.017 .979 1.056 1.009 
6.00 Outside 5km 1.040 1.036 1.043 1.030 
Overall 1.039 1.035 1.043 1.029 

The confidence Interval for Uie median Is constructed without any distribution assumptions. The actual coverage level may be 
greater Uian the specified level. Other confidence Intervals are constructed by assuming a Nonnal distribution for Uie ratios. 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for Median 
Actual 

Grouo Lower Bound UooerBound Coveraoe 
1.00 Within 1km 1.025 1.142 100.0% 
2.00 1km to 2km .899 1.023 96.4% 
5.00 2km to 5km .974 1.042 95.6% 
6.00 Outside 5km 1.026 1.034 95.1% 
Overall 1.025 1.033 95.1% 

The confidence Interval for Uie median ts constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

a. MODEL= 23RR010 Elgin, Middlesex & Oxford Counties - Rural 

MODEL = 24RR010 Huron & Perth Counties - Rural/Waterfront 

Case Processing Summary8 

Count Percent 
BufferOlst_mln 1.00 Within 1km 2 .2% 

2.00 1km to 2km 3 .3% 
5.00 2km to 5km 98 11.0% 
6.00 Outside 5km 786 88.4% 

Overall 889 100.0o/o 
Excluded 0 
Total 889 
a. MODEL= 24RR010 Huron & Perth Counties - Rural/Waterfront 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for 
Mean 

GIOUD Mean Lower Bound UooerBound Median 
1.00 Within 1km 1.219 .478 1.960 1.219 
2.00 1kmto2km 1.153 .879 1A27 1.170 
5.00 2km to 5km 1.027 .994 1.059 1.021 
6.00 Outside 5km 1.012 1.001 1.024 1.001 
Overall 1.015 1.004 1.026 1.006 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the spedffed level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 
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Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval far Median 

Lower Bound u 
1km 1.161 100.0% 

2.00 1km ID 2km 1.038 100.0% 
5.00 2lan ID 5km .998 98.7% 
8.00 Outside 5km .990 95.0% 
OveraD .994 1.018 95.8% 

The conftdence fntalval far the median la constructed without any dlstrfbutfon assumpllons. The actual coverage level may be 
greater than the specified kMI. Other confidence Intervals are constructed by assuming a Normal dlstrtbu1lon for the ratios. 

a. MODB. = 24RR010 Huron & Perth Counties - Rural/Waterrront 

MODEL= 25RR010 Grey & Bruce Counties • RuralJWaterfront 

Case Processing Sununaryl' 

OveraD 
Excluded 
Total 

2.00 1km to 2km 
5.00 2km ID 5km 
8.00 OUtslde 6km 

Count 
12 
19 

285 
2692 
2988 

0 
2988 

Percent 
.4% 
.6% 

8.9% 
90.1% 

100.0% 

a. MODB. = 25RR010 Grey & BNC8 Counties· Rural/Waterfront 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for 
Mean 

~ Mean LowerBound UDDSr Bound Median 
1.W WID1ff11km 1.131 .944 1.318 1.045 
2.00 1km to 2km 1.038 .969 1.107 1.029 
5.00 2km ID 5km 1.016 .995 1.037 1.005 
8.00 OUtside 5km 1.027 1.021 1.034 1.015 
OveraD 1.027 1.020 1.033 1.013 

The conftdence lntaMd far the median Is construc:ted without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Nonnal dlsbfbutlon for the ratios. 
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Ratio Statistics for cva2012 / tas_amt'I 

95% Confidence Interval for Median 
Actual 

n 1 .917 1.271 96.1% 
2.00 1kmto2km .941 1.092 98.1% 
5.00 2km to 5km .986 1.022 95.1% 
8.00 OUtslde 5km 1.008 1.022 95.3% 
OveraD 1.008 1.021 95.4% 

The confidence Interval for the median Is constructad without any dlslrlbutlon assumptions. The aclual coverage level may be 
greater than the specified level. Other conffdence Intervals are constructed by assuming a Normal d1strlbutlon for the ratios. 

a. MODB. = 25RR010 Gray & Bruce Counties- Rural/Waterfront 

MODEL= 25UR010 Grey & Bruce Counties • Urban 

Casa Pl'OC8881ng summar,a 

Overall 
Excluded 
Total 

Count 
18 

181 
4180 
4357 

0 
4357 

Percent 
.4% 

3.7% 
95.9% 

100.0% 

a. MODEL = 25UR010 Gray & Bruce Counties - Urban 

Ratio Statistics for cva2012 / tas_amt'I 

95% Confidence Interval for 
Mean 

Grouo Mean Lower Bound UDD&r Bound Median 
2.00 1km to 2km 1.007 .940 1.075 1.028 
5.00 2km to 5km 1.005 .982 1.028 .978 
8.00 Outside 5km 1.019 1.015 1.023 1.011 
OveraD 1.018 1.014 1.022 1.010 

The conffdence Interval for the median Is constructad without any distribution assumptions. The acluaJ coverage level may be 
greater than the spec:lftad level. Other conftdenca Intervals are constructed by assuming a Normal distribution for the ratios. 

Ratio Statistics for cva2012 / tas_amt'I 

95% Conffdenca Interval for Median 
Actual 

~ Lower Bound Um,arBound - e 
2.00 1kmtD2km .899 1.134 97.9% 
5.00 2km to 5km .962 .998 96.0% 
8.00 Outside 5km 1.008 1.018 95.1% 
OveraD 1.005 1.015 95.1% 

The confidence Interval for the median Is constructad without any distribution assumptions. The adual coverage level may be 
greater than the spedfted level. Other confidence Intervals are conslrucled by assuming a Nonnal distribution for the ratios. 

a. MODEL= 25UR010 Gray & Bruca Counties - Urban 
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MODEL = 26RR010 Chatham-Kent • Rural/Wallaceburg 

Case Processing Summa,y8 

Count 
• km 83 

2.00 1kmto2km 300 
5.00 2km to 5km 838 
8.00 OUtsfde 5km 863 

OVerall 1882 
Excluded o 
Total 1882 

Percent 
4.4% 

15.9% 
44.4% 
35.2% 

100.0% 

a. MODEL= 26RR010 Chatham-Kent• Rural/Wallaceburg 

Ratio Statistics for cva2012 / tas_arntll 

95% Confidence Interval for 
Mean 

GrouD Mean Lower Bound UnnarBound Median 
1.00 Within 1km 1.085 1.048 1.122 1.055 
2.00 11cm to 2km 1.027 1.007 1.047 1.008 
6.00 21cm to 5km 1.009 .998 1.020 .993 
8.00 Outside 5km 1.012 1.001 1.022 1.008 
OveraD 1.018 1.009 1.G23 1.002 

The confidence Interval for the median Is constructed without any distribution assumptions. The aclual coverage level may be 
greater than the spedfled level. Other confidence Intervals are c:onstructad by 888Umlng a Nonna! distribution for the ratios. 

Ratio Statistics for cva2012 / tu_arntll 

95% Confidence Interval for Median 
Actual 

.00 1 1.038 1.087 95.2% 
2.00 11cm to 2km .983 1.027 95.7% 
5.00 2km to 5km .982 1.000 95.1% 
8.00 Outside 5km .997 1.017 95.7% 
Overall .997 1.009 95.5% 

The confidence Interval for the median Is constnJCted without any dlstrfbutfon assumptions. The actual coverage level may be 
greater than the spec:ffled level. Other confidence Intervals are constructed by assuming a Normal dlstrfbutlan for the ratios. 

a. MODEL = 28RR010 Chatham-Kent- Rural/Wallaceburg 

MODEL= 26RR030 Lambton County· RuralJWF 
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Case Processing Summary8 

Count Percent 
BufferDlst_min 1.00 Wl1hln 1km 1 .0% 

2.00 1km to 2km 23 1.1% 
5.00 2km to 5km 76 3.7% 
6.00 Outside 5km 1942 95.1% 

Overall 2042 100.0% 
Excluded 0 
Total 2042 
a. MODEL= 26RR030 Lambton County- Rural/WF 

Ratio Statistics for cva2012 / tas_amfl 

95% Confidence Interval for 
Mean 

Group Mean Lower Bound UDDBr Bound Medlan 
1.00 Within 1km .862 . . .882 
2.00 1 km to 2km .993 .957 1.030 .993 
5.00 2km to 5km .952 .921 .983 .963 
6.00 Outside 5km .986 .981 .991 .980 
overall .965 .980 .990 .980 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Nonna! distribution for the ratios. 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for Median 
Actual-

Group Lower Bound UDDerBound Coverage 
1.00 Within 1 km . . 
2.00 1km to 2km .943 1.030 96.5% 
5.00 2km to 5km .931 .989 97.1% 
6.00 Outside 5km .972 .988 95.2% 
Overall .972 .965 95.1% 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Nonnal distribution for the ratios. 

a. MODEL= 26RR030 Lambton County- RurallWF 

MODEL= 27RR120 Essex County 

Case Processing Summary8 

Count Percent 
Bum:Al,IIIO._rrun 1.00 within 1km 112 3.3% 

2.00 1km to 2km 272 8.1% 
5.00 2km to 5km 788 22.9% 
6.00 Outside 5km 2198 65.6% 

Overall 3350 100.0% 
Excluded 0 
Total 3350 
a. MODEL = 27RR120 Essex County 
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Ratio Statistics for cva2012 / tas_arm;II 

95% Confidence Interval for 
Mean 

Grouo Mean Lower Bound UaMI' Bound Median 
1.00 Within 1km 1.024 .997 1.052 1.005 
2.00 1km to 2km .993 .978 1.008 .984 
5.00 2km to 5km 1.003 .994 1.012 1.001 
6.00 Outside 5km .990 .986 .995 .987 
Overall .995 .991 .998 .991 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Normal dlsb'lbutlon for the ratios. 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for Median 
Actual 

Groui:, LowerBound UcoerBound Coveraae 
1.00 Within 1km .981 1.051 95.3% 
2.00 1km to 2km .969 1.000 95.5% 
5.00 2km to 5km .991 1.010 95.3% 
6.00 Outside 5km .983 .992 95.3% 
OveraD .986 .995 95.3% 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

a. MODEL= 27RR120 Essex County 

MODEL = 27UR070 Lasalle, Tecumseh, Lakeshore Urban & Essex Urban 

Case Processing Summary8 

Count Percent 
Buffer0ist_min 1.00 Within 1km 1 .0% 

2.00 1km to 2km 154 5.1% 
5.00 2km to 5km 179 6.0% 
6.00 Outside 5km 2660 88.8% 

Overall 2994 100.0% 
Exduded 0 
Total 2994 
a. MODEL= 27UR070 Lasalle, Tecumseh, Lakeshore Urban & Essex Urban 

Ratio Statistics for cva2012 / tas_amfl 

95% Confidence Interval for 
Mean 

Grouo Mean Lower Bound Unn&rBound Median 
1.00 VYIU'Ufl 1 km 1.138 . . 1.138 
2.00 1km to 2km 1.012 .992 1.033 .992 
5.00 2km to 5km .988 .971 1.005 .972 
8.00 Outside 5km .979 .976 .983 .977 
Overall .982 .978 .985 .977 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 
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Ratio Statistics for cva2012 / tas_amt" 

95% Confidence Interval for Median 
Actual 

Group Lower Bound UooerBound Coveraae 
1.00 Within 1km . . . 
2.00 1 km to 2km .971 1.020 95.6% 
5.00 2km to 5km .957 .997 96.4% 
6.00 Outside 5km .972 .980 95.4% 
Overall .973 .981 95.4% 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Nonnal distribution for the ratios. 

a. MODEL = 27UR070 Lasalle, Tecumseh, Lakeshore Urban & Essex Urban 

MODEL = 31RR010 District of Algoma 

Case Processing Summary'I 

Count Percent 
Buffer0ist_mln 2.00 1km to 2km 5 .3% 

5.00 2km to 5km 7 .5% 
6.00 Outside 5km 1483 99.2% 

Overall 1495 100.0% 
Excluded 0 
Total 1495 
a. MODEL= 31RR010 Distrid of Algoma 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for 
Mean 

GrouD Mean Lower Bound UooerBound Median 
2.00 1 km to 2km 1.036 .763 1.310 1.058 
5.00 2km to 5km .882 .686 1.037 .888 
6.00 Outside 5km .932 .921 .943 .909 
Overall .932 .921 .943 .908 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Nonnal disbibutlon for the ratios. 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for Median 
Actual 

Grouo Lower Bound UnmtrBound . 
2.0U 1km to 2km .800 1.351 100.0% 
5.00 2km to 5km .684 1.189 98A% 
6.00 Oulslde 5km .897 .926 95.2% 
OveraD .897 .925 95.1% 

The confidence Interval for the median Is constructed without any distribution assumptions. The adual coverage level may be 
greater than the speclfled level. Other confidence Intervals are constructed by assuming a Nonnal dlstrlbutfon for the ratios. 

a. MODEL= 31RR010 Dlstrld of Algoma 

Page12 



MaRous Supplemental Direct Testimony, Exhibit 2 
Page 84 of 163

MODEL = 31 UR010 Sault Ste. Marie/Prince Twp 

case Processing Summaryll 

Count Percent 
B• min - 2.uu 1kmto2km 12 .4% 

5.00 2km to 5km 3 .1% 
8.00 Outside 5km 2801 99.5% 

Overall 2818 100.0% 
Excluded 0 
Total 2818 
a. MOOa = 31UR010 Sault Ste. Marie/Prince Twp 

Ratio Statistics for cva2012 / tas_lllTIP 

95% Confidence Interval for 
Mean 

Gmun Mean Lower Bound UimerBound Median 
2.00 1km to mn .960 .818 1.102 .948 
5.00 2km to 5km 1.228 .830 1.823 1.217 
6.00 Outside 51cm .972 .988 .977 .983 
Overall .972 .988 .977 .983 

The c:anftclence Interval for the median Is constructed without any dlslrlbutlon assumptions. The actual coverage level may be 
greater than the spec:Hled level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

Ratio Statistics for cva2012 / tas_lllTIP 

95% Confidence Interval for Median 
Aclual 

LowerBound 
to ~ ~% 

5.00 2km to 51cm .991 100.0% 
8.00 Oulslde 5km .957 95.1% 
Overall .957 .988 95.2% 

The conftdence Interval for the median Is consbuc:ted without any dlslrtbutlan assumptions. The actual coverage level may be 
greater than the spedfted level. Other c:anftdence Intervals are constructed by assuming a Nonnal distribution for the ratios. 

a. MOOa = 31UR010 Sault Ste. Marte/Prince Twp 

Ratio Statistics by Distance by Market Type 

Rural Market Areas 
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case Processing Summary8 

Count Percent 
BufferOlst_mln 1.00 Wrthin 1km 278 1.1% 

2.00 1km to 2km 715 2.7% 
5.00 2km to 5km 2284 8.6% 
6.00 Outside 5km 23135 87.6% 

Overall 26412 100.0% 
Excluded 0 
Total 26412 
a. MRKTTYPE = RR 

Ratio Statistics for cva2012 / tas_amfl 

95% Confidence Interval for 
Mean 

Group Mean Lower Bound UccerBound Median 
1.00 Within 1km 1.051 1.031 1.071 1.034 
2.00 1kmto2km 1.011 .999 1.023 .996 
5.00 2km to 5km 1.008 1.002 1.014 .999 
6.00 Outside 5km 1.002 1.001 1.004 .995 
Overall 1.004 1.002 1.005 .996 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specifted level. Other confidence Intervals are constructed by assuming a Nonna! distribution for the ratios. 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for Median 
Actual 

Group Lower Bound UooerBound t"'.1'1\--e 
1.00 Wm1ln 1km 1.011 1.055 95.2% 
2.00 1km to 2km .982 1.008 95.7% 
5.00 2km to 5km .993 1.005 95.3% 
6.00 Outside 5km .993 .997 95.1% 
Overall .994 .997 95.0% 

The confidence Interval for the medJan Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specffled level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

a. MRKTTYPE = RR 

Urban Market Areas 

Case Processing Summary8 

Count Percent 
Buffer0lst_mln 1.00 Within 1 km 1 .0% 

2.00 1km to 2km 274 1.8% 
5.00 2km to 5km 779 5.2% 
6.00 Outside 5km 13958 93.0% 

Overall 15012 100.0% 
Excluded 0 
Total 15012 
a. MRKTTYPE a UR 
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Ratio Statistics for cva2012 I tas_arnt8 

95% Confidence Interval for 
Mean 

GrouD Mean Lower Bound UonerBound Median 
1.00 WIU1ln 1km 1.138 . 1.138 
2.00 1km to 2km .990 .973 1.007 .975 
5.00 2km to 5km .989 .981 .997 .976 
8.00 Outside 5km .993 .991 .995 .988 
Overall .993 .991 .995 .987 

The confidence lnt8Md for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specffled level. Other confidence lntelvals are constructed by assuming a Normal disbibutlon for the ra11os. 

Ratio Statistics for cva2012 I tas_amt8 

95% Confidence Interval for Median 
Actual 

GrouD Lower Bound UDDerBound I ·-· e 
1.0U Wlthfn 1 km . . . 
2.00 1km to 2km .955 .992 95.4% 
5.00 2km to 5km .989 .984 95.5% 
8.00 Outside 5km .986 .990 95.1% 
Overall .985 .989 95.1% 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Normal dlstlfbutlon for the ratios. 

a. MRKTTYPE = UR 

Page 15 



MaRous Supplemental Direct Testimony, Exhibit 2 
Page 87 of 163

Appendix04 
Appendix D4 • View All Sales and by Market Area 

Ratio Statistics All Sales Less than 1 km to an IWT by View 

Case Processing Summary 

Count Percent 
view full 190 68.1% 

none 58 20.1% 
partial 33 11.8% 

Overall 279 100.0% 
Excluded 0 
Total 279 

Ratio Statistics for cva2012 / tas_amt 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
Grouo Mean Lower Bound UooerBound Median Lower Bound UooerBound Coveraae 
fuU 1.054 1.029 1.078 1.032 1.001 1.060 95.0% 
none 1.070 1.031 1.110 1.064 .998 1.092 95.8% 
partial 1.007 .953 1.060 1.00S .952 1.057 98.5% 
Overall 1.051 1.032 1.071 1.034 1.011 1.057 95.8% 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the spec:ffled level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

Ratio Statistics All Sales 1 km to 2km to an IWT by View 

Case Processing Summary 

Count Percent 
view fuU 239 24.2% 

none 647 65.4% 
partial 103 10.4% 

Overall 989 100.0% 
Excluded 0 
Total 989 

Ratio Statistics for cva2012 / tas_amt 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
Gl'DUD Mean LowerBound Unnar Bound Median Lower Bound UnMrBound eov-
tull 1.021 1.000 1.042 1.001 .981 1.026 98.2% 
none 1.000 .988 1.012 .984 .972 .997 95.1% 
pa,tlal .999 .988 1.029 .980 .939 1.018 95.2% 
Overall 1.005 .995 1.015 .989 .979 1.000 95.1% 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence lnterwls era c:onstruc:ted by assuming a Normal dlstrlbutfon for the ratios. 

Ratio Statistics Sales less than 1 km to an IWT by View by Market Area 
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MODEL = 05RR030 Napanee,Loyalist Twp, Frontenac/Lennox & Addington 
Counties South Rural/WF 

Case Processing Summary' 

Count Percent 
VleW rull 8 61.5% 

none 2 15.4% 
partial 3 23.1% 

Overall 13 100.0% 
Excluded 0 
Total 13 
a. MODEL = OSRR030 Napanee,Loyallst Twp, Frontenac/Lennox & Addington Counties South Rural/WF 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
Group Mean Lower Bound UooerBound Median lower Bound UooerBound Coveraoe 
full 1.066 .900 1.232 1.083 .804 1.295 99.2% 
none 1.068 -1.220 3.355 1.068 .888 1.248 100.0% 
partial .842 .538 1.146 .823 .731 .973 100.0% 
Overall 1.015 .893 1.136 .981 .813 1.248 97.8% 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

a. MODEL = 05RR030 Napanee,Loyallst Twp, Frontenac/Lennox & Addington Counties South Rural/WF 

MODEL = 20RR010 Brant, Halidmand, Norfolk Counties • Rural/WF 

Case Processing Summary" 

Count Percent 
view ruu 12 48.0% 

none 12 48.0% 
partial 1 4.0% 

Overall 25 100.0% 
Excluded 0 
Total 25 
a. MODEL = 20RR010 Brant, Halldmand, Norfolk Counties - Rural/WF 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence lnteM1I for 
Mean 95% Confidence lnteNal for Median 

Actual 
Grouo Mean Lower Bound Uooer Bound Median lower Bound Uooer Bound Coveraae 
1UU 1.059 .951 1.188 1.025 .920 1.172 96.1% 
none 1.004 .928 1.082 .998 .875 1.118 98.1% 
partlal 1.212 . . 1.212 . . . 
OveraU 1.038 .977 1.100 1.020 .941 1.118 95.7% 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Nonnal distribution for the ratios. 

a. MODEL = 20RR010 Brant. Halfdmand, Norfolk Counties - RuralJWF 
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MODEL= 22RR010 Dufferin & Wellington Counties -Rural 

case Processing Summary' 

Count Percent 
view full 20 76.9% 

none 3 11.5% 
partial 3 11.5% 

Overall 26 100.0% 
Excluded 0 
Total 26 

a. MODEL= 22RR010 Duffertn & Wellington Counties - Rural 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
GrouD Mean Lower Bound UooerBound Median Lower Bound UooerBound Coveraae 
full 1.051 .965 1.136 1.038 .927 1.121 95.9% 
none 1.030 .624 1.436 .943 .929 1.219 100.0% 
partial .998 .979 1.017 1.000 .990 1.005 100.0% 
Overall 1.042 .975 1.110 1.010 .943 1.090 97.1% 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the speclfted level. Other confidence Intervals are constructed by assuming a Nonnal distribution for the ratios. 

a. MODEL= 22RR010 Duffer1n & Wellington Counties - Rural 

MODEL = 23RR010 Elgln, Middlesex & Oxford Counties - Rural 

Case Processing Summary' 

Count Percent 
view fUU 2 50.0% 

partial 2 50.0% 
Overall 4 100.0% 
Exduded 0 
Total 4 
a. MODEL= 23RR010 Elgin, Middlesex & Oxford Counties - Rural 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
Grouo Mean Lawer Bound UooerBound Median Lower Bound UMAI' Bound ~ 

fUU 1.059 .835 1.482 1.059 1.025 1.092 100.0% 
partial 1.088 .406 1.770 1.088 1.034 1.142 100.0% 
OveraD 1.073 .987 1.160 1.063 1.025 1.142 100.0% 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specifled level. Other confidence Intervals are constructed by assuming a Nonna! distribution for the ratios. 

a. MODEL= 23RR010 Elgin, Mlddlesex & Oxford Counties· Rural 

MODEL = 24RR010 Huron & Perth Counties • Rural/Waterfront 
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Case Processing Summary' 

Count Percent 
view full 2 100.0% 
Overall 2 100.0% 
Excluded 0 
Total 2 

a. MODEL= 24RR010 Huron & Perth Counties - Rural/Waterfront 

Ratio Statistics for cva2012 / tas_arnt8 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
GrouD Mean Lower Bound UnoerBound Median Lower Bound UcoerBound Coverace 
full 1.219 .478 1.960 1.219 1.161 1.277 100.0% 
Overall 1.219 .478 1.960 1.219 1.161 1.277 100.0% 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

a. MODEL= 24RR010 Huron & Perth Counties - Rural/Waterfront 

MODEL = 25RR010 Grey & Bruce Counties - Rural/Waterfront 

case Processing Summary' 

Count Percent 
view fUII 10 83.3% 

none 1 8.3% 
partial 1 8.3% 

Overall 12 100.0% 
Excluded 0 
Total 12 
a. MODEL= 25RR010 Grey & Bruce Counties - RuralJWaterfront 

Ratio Statistics for cva2012 / tas_amt' 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
GrouD Mean Lower Bound UooerBound Median Lower Bound UcoerBound CoVen108 
fuU 1.126 .914 1.338 1.045 .917 1.271 97.9% 
none 1.444 1.444 . . 
partial .875 .875 . 
OveraD 1.131 .944 1.318 1.045 .917 1.271 96.1% 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Nonnal distribution for the ratios. 

a. MODEL= 25RR010 Grey & Bruce Counties - RuralJWaterfront 

MODEL = 26RR010 Chatham-Kent • RuralJWallaceburg 
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Case Processing Sununarya 

Count Percent 
Vl8W fUO 81 73.5% 

none 18 19.3% 
partial 8 7.2% 

Overall 83 100.0% 
Excluded 0 
Total 83 
a. Mooa = 26RR010 Chatham-Kent- RuraJJWallaceburg 

Ratio Statistics for cva2012 / tas_amfl 

95% Confidence Interval for 
Mean 95% Confidence Interval far Median 

Actual 
Gl'OUD Mean LawerBound UnnarBaund Median Lower Bound UnnarBound 
1UU 1.oaa 1.043 1.133 1.048 1.024 1.097 98.0% 
none 1.o94 1.008 1.180 1.075 .998 1.280 97.9% 
partial 1.032 .948 1.115 1.049 .928 1.129 98.9% 
Overall 1.085 1.048 1.122 1.055 1.038 1.087 95.2% 

The confidence lnt8Md for lhe median Is construdecl without any distribution assumptions. The actual coverage level may be 
gr881ar than the apeclflecl level. Other c:anfldence Intervals 819 consbucted by asaumlng a Nonnal dlatrlbutlon for the ratios. 

a. MODa = 26RR010 Chatham-Kent- RurallWallacaburg 

MODEL= 26RR030 Lambton County· Rural/WF 

Case Processing summar,a 

Count 
1 

Overall 1 
Exdudecl 0 
Total 1 

Percent 
100.0% 
100.0% 

a. MODa = 28RR030 Lambton County- Rural/WF 

Ratio Statistics for cva2012 / tas_amfl 

95% Confidence Interval for 
Mean 95% Confidence Interval far Median 

Actual 
GrouD Mean LowerBound UnnarBound Median lower Bound UDD81' Bound ~ 

pamu .882 . . .862 . . 
Overall .882 . . .862 . . . . 

The conftdenca Interval for lhe median Is constructed without any dlslrfbutlon 8S8Umptlona. The actual coverage level may be 
greater than the speclffad level. Other conftdence lntarvals 819 constructed by asaumlng a Normal dlatrfbutlan for the ratios. 

a. MODa = 28RR030 Lambton County- RurallWF 

MODEL = 27RR120 Essex County 
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Case Processing Summary9 

Count Percent 
view fuO 74 68.1% 

none 22 19.6% 
partial 16 14.3% 

overall 112 100.0o/o 
Excluded 0 
Total 112 
a. MODEL= 27RR120 Essex County 

Ratio Statistics for cva2012 / tas_amti 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
Grouo Mean Lower Bound UnnerBound Median Lower Bound UocerBound Coveraoe 
fuU 1.009 .976 1.041 .993 .964 1.048 95.3% 
none 1.078 1.024 1.132 1.058 .985 1.162 98.3% 
partial 1.024 .928 1.120 1.035 .885 1.214 97.9% 
Overall 1.024 .997 1.052 1.005 .981 1.051 95.3% 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Normal dlsbibutlon for the ratios. 

a. MODa = 27RR120 Essex County 

MODEL = 27UR070 Lasalle, Tecumseh, Lakeshore Urban & Essex Urban 

Case Processing Summary' 

Count Percent 
view full 1 100.0% 
OVerall 1 100.0% 
Excluded 0 
Total 1 
a. MODEL = 27UR070 Lasalle, Tecumseh, Lakeshore Urban & Essex Urban 

Ratio Statistics for cva2012 / tas_amti 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Adual 
Grouo Mean Lower Bound UooerBound Median Lower Bound UooerBound Covemae 
full 1.138 . . 1.138 . 
OVerall 1.138 . 1.138 . . . 

The ccnfldence Interval for the median Is constructed without any disbibutlon assumptions. The actual coverage level may be 
greater than the speclfted level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

a. MODEL = 27UR070 Lasalle, Tecumseh, Lakeshore Urban & Essex Urban 

Ratio Statistics Sales 1 km to 2km to an IWT by View by Market Area 

MODEL = 05RR030 Napanee,Loyalist Twp, Frontenac/Lennox & Addington 
Counties South Rural/WF 
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case Procaaalng Summary8 

Count Percent 
WWI none 5 71.4% 

partial 2 28.6% 
Overall 7 100.0% 
Exduded 0 
Total 7 
a. MODEL= 05RR030 Napanee,Loyallst Twp, Frontenacll.ennox & Addington Counties South Rural/WF 

Ratio Statistics for cva2012 / tas_arnt8 

95% Conftdence Interval for 
Mean 95% Conftdenc:e Interval for Median 

Aclual 
GrouD Mean LowerBound UnnerBound Median Lower Bound UnnerBound 
none .944 .818 1.272 1.103 .855 1.197 100.0% 
partial 1.354 -1.482 4.191 1.354 1.131 1.578 100.0% 
OvaraD 1.oe1 .784 1.358 1.105 .855 1.578 98A% 

The conffdance Interval for the median Is constructad without any distribution assumptions. The acluaJ coverage level may be 
greater than the specified level. OU,ar confidence Intervals 818 c:onstructed by assuming a Normal distribution for the ratfos. 

a. MODEL = 05RR030 Napanee,Loyallst Twp, FrontenaclLannox & Addington Counties South Rural/WF 

MODEL = 20RR010 Brant, Halidmand, Norfolk Counties - Rural/WF 

Cua Pracesslng summarya 

Count Percent 
WWI NU 2 22.2% 

none 7 77.8% 
OvaraD 9 100.0% 
Excluded 0 
Total 9 
a. MODEL = 20RR010 Brant. Halldmand, Norfolk Counties • RurallWF 

Ratio Statistics for cva2012 / tas_arnt8 

95% Conftdance Interval for 
Mean 95% Confidence Interval for Median 

Aclual 
GrouD Mean Lower Bound UimarBound Median Lower Bound UmarBound . 
NII 1.109 -2.798 5.018 1.109 .801 1.417 100,0% 
none .919 .819 1.018 .933 .783 1.112 98.4% 
OveraD .981 .808 1.113 .933 .801 1.112 96.1% 

The confidence Interval for the median Is constructed without any distribution assumptions. The &dual coverage level may be 
greater than the speclfted level. OU,ar conffdence Intervals 818 constructed by assuming a NonnaJ dlatrtbutlon for the ratios. 

a. MODEL= 20RR010 Brant, Halldrnand, Norfolk Counties· RuralJWF 

MODEL = 22RR01 O Dufferln & Wellington Counties - Rural 
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Case Processing Summary8 

Count Percent 
view full 10 40.0% 

none 7 28.0% 
partial 8 32.0% 

overall 25 100.0% 
Excluded 0 
Total 25 
a. MODEL= 22RR010 Oufferln & Wellington Counties· Rural 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
Grouo Mean Lower Bound UcoerBound Median LowerBound UooerBound Co.---:: 
full 1.016 .900 1.132 1.032 .852 1.158 97.9% 
none 1.074 .924 1.225 1.086 .853 1.341 98.4% 
partial .990 .799 1.182 1.120 .623 1.189 99.2% 
OVerall 1.024 .949 1.099 1.071 .921 1.137 95.7% 

The confidence interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specffled level. Other confidence Intervals are consbucted by assuming a Normal distribution for the ratios. 

a. MODEL= 22RR010 Dufferln & Wellington Counties - Rural 

MODEL = 22UR030 Wellington County Villages 

Case Processing Summary8 

Count Percent 
view full 6 6.5% 

none 81 88.0% 
partial 5 5.4% 

OVerall 92 100.0% 
Excluded 0 
Total 92 
a. MODEL = 22UR030 Wellington County Villages 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
Grouo Mean Lower Bound UocerBound Median Lower Bound UccerBound - --• 
full .879 .837 .922 .887 .831 .929 98.9% 
none .958 .923 .993 .954 .911 .972 95.5% 
partial .950 ..864 1.038 .980 .864 1.015 100.0% 
Overall .952 .922 .983 .948 .905 ., 95.3% 

The confidence Interval for the median is c:onatructsd without any distribution assumptions. The actual coverage level may be 
graater than the specified level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

a. MODEL = 22UR030 Wellington County VIiiages 

MODEL = 23RR010 Elgin, Middlesex & Oxford Counties - Rural 
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Case Processing Summary8 

Count Percent 
Vl8W NU 2 3.8% 

none 48 92.3% 
partial 2 3.8% 

Overall 52 100.0% 
Excluded 0 
Total 52 
a. MOOa = 23RR010 Elgln, Middlesex & Oxford Counties· Rural 

Ratio Statistics for cva2012 / tas_8fflt& 

95% Confidence Interval for 
Mean 95% Conftdenc:e Interval for Median 

Actual 
GrouD Mean LowerBound UnaarBound Median LowerBound UmarBound 
fUII .954 -.151 2.058 .954 .887 1.041 100.0% 
none .987 .929 1.048 .935 .899 1.023 97.1% 
partial 1.190 -2.958 5.337 1.190 .884 1.517 100.0% 
Overall .994 .938 1.052 .935 .899 1.023 98.4% 

The canftdenca Interval for the median Is constructed without any dlatrlbutlon aaaump11ons. The &dual coverage level may be 
greater than the speclftec:l leval. Other confidence lntarvala ara constructed by assuming a Normal dlalrlbutlon for the ratios. 

a. MODB. = 23RR010 Elgin, Middlesex & Oxford Counties· Rural 

MODEL = 24RR01 O Huron & Perth Counties • Rural/Waterfront 

Case Processing Summary'I 

Count Pen:ant 
YNM NII 2 88.7% 

partial 1 33.3% 
Overall 3 100.0% 
Excluded 0 
Total 3 
a. Mooa = 24RR010 Huron & Perth Counties - Rural/Waterfront 

Ratio Statistics for cva2012 I tas_amt' 

95% Confldance Interval for 
Mean 95¥. Confidence Interval for Median 

Actual 
Qmun Mean LowerBound UonerBound Median LowerBound UmarBound :"" 

fUII 1.212 .875 1.749 1.212 1.170 1.254 100.0% 
partial 1.038 . . 1.038 . . . 
Overall 1.153 .879 1.4'1:T 1.170 1.038 1.254 100.0% 

The confldence lntaMd for the median Is constructed without any dlstrfbution assumptlana. The actual coverage level may be 
greater than the speclftec:l leval. Other confidence Intervals ara c:onstructad by assuming a Normal dlstrlbullon for the ratios. 

a. MODEL = 24RR010 Huron & Perth Counties· Rural/Waterfront 

MODEL= 25RR01 O Grey & Bruce Counties • Rural/Waterfront 
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Casa Processing Summary' 

Count Percent 
view fuU 13 68.4% 

none 4 21.1% 
partial 2 10.5% 

Overall 19 100.0% 
Excluded 0 
Total 19 
a. MODEL= 25RR010 Grey & Bruce Counties - Rural/Waterfront 

Ratio Statistics for cva2012 / tas_an,ta 

95% Confidence Interval for 
Mean 95% Confidence Interval for Medlan 

Actual 
Group Mean Lower Bound UooerBound Median LowerBound Uooer Bound Covemae 
fuU 1.073 .979 1.167 1.048 .977 1.188 97.8% 
none .966 .824 1.107 .981 .852 1.049 100.0% 
partial .956 .374 1.538 .956 .910 1.002 100.0% 
OveraU 1.038 .969 1.107 1.029 .941 1.092 98.1% 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Nonna! dlsbibutlon for the ratios. 

a. MODEL = 25RR010 Grey & Bruce Counties - Rural/Waterfront 

MODEL = 25UR010 Grey & Bruce Counties • Urban 

Case Processing Summary' 

Count Percent 
Vl8W none 15 93.8% 

partial 1 6.3% 
Overall 16 100.0% 
Excluded 0 
Total 16 
a. MODEL= 25UR010 Grey & Bruce Counties - Urban 

Ratio Statistics for cva2012 / tas_an,ta 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
Group Mean Lower Bound UooerBound Median LowerBound UooerBound - e 
none 1.025 .965 1.085 1.026 .928 1.134 96.5% 
par1laJ .748 . . .748 . . . 
OveraH 1.oo7 .940 1.075 1.026 .899 1.134 97.9% 

The conftdenc::e Interval for the median Is constructed without any distribution assumptions. The aclual coverage level may be 
greater than the apecffled level. Other confidence Intervals are constructed by assuming a Nonna! distribution for the ratios. 

a. MODEL= 25UR010 Gray & Bruce Counties • Urban 

MODEL = 26RR010 Chatham-Kent • Rural/Wallaceburg 

Page 10 



MaRous Supplemental Direct Testimony, Exhibit 2 
Page 97 of 163

Casa Processing Summary' 

Count Percent 
view full 78 28.0% 

none 198 65.3% 
partial 26 8.7% 

Overall 300 100.0% 
Excluded 0 
To1al 300 
a. MOoa ;;i 26RR010 Chatham-Kent. RurallWallaceburg 

Ratio Statistics for cva2012 / tas_amfl 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
GrouD Mean Lower Bound Uoner Bound Median LowerBound UrmArBound I e 
fUU 1.027 .981 1.073 .999 .958 1.030 96.9% 
none 1.031 1.007 1.055 1.012 .991 1.040 98.2% 
partial .989 .938 1.041 .972 .924 1.056 97.1% 
Overall 1.027 1.007 1.047 1.006 .983 1.027 95.7% 

The confidence Interval for the median Is constructed without any distribution assumpttons. The actual coverage level may be 
greater than the spedfled level. Other confidence Intervals 81'8 constructed by assuming a Nonnal distribution for the ratios. 

a. MOOa = 26RR010 Chatham-Kent· Rural/Wallaceburg 

MODEL = 26RR030 Lambton County• Rural/WF 

Case ProC888lng Summary' 

Count Percent 
View fUU 1 4.3% 

none 20 87.0% 
partial 2 8.7% 

Overall 23 100.0% 
Excluded 0 
Total 23 
a. MOOa ;;i 26RR030 Lambton County- Rural/WF 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
Grouo Mean Lower Bound UDr>er Bound Median Lower Bound UnoerBound Coveraae 
TUii .841 . . .841 . . . 
none 1.004 .965 1.042 1.002 .945 1.049 95.9% 
partial .968 .647 1.289 .968 .943 .993 100.0% 
Overall .993 .957 1.030 .993 .943 1.030 96.5% 

The confidence Interval for the median Is constructed without any dls1ribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals 818 constructed by assuming a Normal distribution for the ratios. 

a. MODEL = 26RR030 Lambton County- Rura!IWF 

MODEL = 27RR120 Essex County 
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case ProC88Slng Summary" 

Count Percent 
view full 99 36.4% 

none 132 48.5% 
partial 41 15.1% 

Overall 272 100.0% 
Excluded 0 
Total 272 
a MODEL= 27RR120 Essex County 

Ratio Statistics for cva2012 / tas_amfl 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
Grouo Mean Lower Bound UnnerBound Median Lower Bound UooarBound Coveraae 
full 1.011 .983 1.039 .999 .977 1.024 95.6% 
none .981 .961 1.001 .983 .961 .997 95.5% 
partial .989 .945 1.033 .948 .920 1.029 97.2% 
Overall .993 .978 1.006 .984 .969 1.000 95.5% 

The confidence Interval for the median Is constructed without any dlstrfbuUon assumptions. The actual coverage level may be 
greater than the specffled level. Other confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

a. MODEL= 27RR120 Essex County 

MODEL = 27UR070 Lasalle, Tecumseh, Lakeshore Urban & Essex Urban 

Case Processing Summaryll 

Count Percent 
view full 25 16.2% 

none 116 75.3% 
partial 13 8.4% 

Overall 154 100.0% 
Excluded 0 
Total 154 
a. MODEL = 27UR070 Lasalle, Tecumseh, Lakeshore Urban & Essex Urban 

Ratio Statistics for cva2012 / tas_aml"I 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
GrouD Mean Lower Bound UnoarBound Median Lower Bound UoDerBound Coveraae 
full 1.052 .997 1.107 1.036 .983 1.125 95.7% 
none 1.003 .980 1.027 .980 .948 1.009 96.8% 
partial 1.016 .945 1.087 1.014 .934 1.121 97.8% 
Overall 1.012 .992 1.033 .992 .971 1.020 95.6% 

The confidence Interval for the median Is constructed without any distribution assumptions. The actual coverage level may be 
greater than the specified level. Other confidence Intervals are constructed by assuming a Normal dlstrlbutlan for the ra11os. 

a. MODEL= 27UR070 Lasalle, Tecumseh, Lakeshore Urban & Essex Urban 

MODEL = 31RR010 District of Algoma 
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case Processing Summary8 

Count Percent 
view none 5 100.0% 
Overall 5 100.0% 
Exduded 0 
Total 5 
a. MODEL= 31RR010 District of Algoma 

Ratio Statistics for cva2012 / tas_amt8 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
Group Mean Lower Bound UcnerBound Median Lower Bound UccerBound Coveraae 
none 1.036 .763 1.310 1.058 .800 1.351 100.0% 
Overall 1.036 .763 1.310 1.058 .800 1.351 100.0% 

The confidence Interval for ttle median Is constructed without any distribution assumptions. The actual coverage level may be 
greater U,an ttle specified level. Ottler confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

a. MODEL= 31RR010 District of Algoma 

MODEL = 31UR010 Sault Ste. Marie/Prince Twp 

Case Processing Summary8 

Count Percent 
View full 1 8.3% 

none 11 91.7% 
Overall 12 100.0% 
Exduded 0 
Total 12 
a. MODEL= 31UR010 Sault Ste. Marie/Prince Twp 

Ratio Statistics for cva2012 / tas_amtll 

95% Confidence Interval for 
Mean 95% Confidence Interval for Median 

Actual 
Group Mean Lower Bound UcoerBound Median Lower Bound UccerBound CoveraM 
lUU .739 . .739 . . . 
none .980 .830 1.130 .963 .714 1.267 98.8% 
Overall .960 .818 1.102 .948 .739 1.062 96.1% 

The confidence Interval for ttle median Is constructed without any distribution assumptions. The actual coverage level may be 
greater U,an the specified level. Ottler confidence Intervals are constructed by assuming a Normal distribution for the ratios. 

a. MODEL= 31UR010 Sault Ste. Marte/Prince Twp 
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Appendix OS 

Appendix D5 - Distance Boxplots 

Boxplot ASR by Distance All Sales 

BufferDist_min 

Case Processing Summary 

Cases 
Valid Missina 

BufferDlst min N Percent N Percent 
ASRX 1.00 Within 1 km 279 100.0% 0 .0% 

2.00 1 km to 2km 989 100.0% 0 .0% 
5.00 2km to 5km 3063 100.0% 0 .0% 
6.00 Outside 5km 37093 100.0% 0 .0% 

ASRX 

Total 
N Percent 
279 100.0% 
989 100.0% 

3063 100.0% 
37093 100.0% 

2.10------------------------------, 

2.00 

1.90 

1.80 

1.70 

1.60 

O 1.50 

~ 1.40 

D 1.30 

ii 1.20 en 
,S 1.10----

! 1.00---

~ 0.90 

"Cl 0.80 

! 0.70 

~ 0.60 ... 
G. 0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

-0.10------.------......-------,------~-----' 
Within 1km 1 km to 2km 2km to 5km Outslde5km 

BufferDlst_mln 

Boxplots ASR by Distance_ by Market Area 

MODEL = 05RR030 Napanee,Loyalist Twp, Frontenac/Lennox & Addington 
Counties South Rural/WF 
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BufferDist_min 

Case Processing Summary' 

Cases 
Valid Mlsslna Total 

BufferOlst min N Percent N Percent N Percent 
ASRX 1.00 Within 1 km 13 100.0% 0 .0% 13 100.0% 

2.00 1 km to 2km 7 100.0% 0 .0% 7 100.0% 
5.00 2km to 5km 8 100.0% 0 .0% 8 100.0% 
6.00 Outside 5km 2606 100.0% 0 .0% 2606 100.0% 

a. MODEL = 05RR030 Napanee,Loyallst Twp, Frontenac/Lennox & Addington Counties South Rural/WF 

ASRX 

Market Area: Napanee,Loyallst Twp, Frontenac/Lennox & Addington Counties South Rural/WF 
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MODEL = 20RR010 Brant, Halidmand, Norfolk Counties - Rural/WF 

BufferDist_min 
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Case Processing Summary8 

cases 
VaHd Mlssfna Total 

BufferOlst min N Percent N Percent N Percent 
ASRX 1.00 Within 1 km 25 100.0% 0 .0% 25 100.0% 

2.00 1 km to 2km 9 100.0% 0 .0% 9 100.0% 
5.00 2km to 5km 71 100.0% 0 .0% 71 100.0% 
6.00 Outside 5km 4868 100.0% 0 .0% 4868 100.0% 

a. MODEL = 20RR010 Brant, Halidmand, Norfolk Counties - Rural/WF 

ASRX 

Market Area: Brant. Halldmand, Norfolk Counties • Rural/WF 
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BufferDist_min 
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Case Processing Summaryl' 

cases 
VaRd Mlsslna Total 

BufferOist min N Percent N Percent N Percent 
ASRX 1.00 Within 1 km 26 100.0% o .0% 26 100.0% 

2.00 1 km to 2km 25 100.0% 0 .0% 25 100.0% 
5.00 2km to 5km 83 100.0% 0 .Oo/o 83 100.0% 
6.00 Outside 5km 1597 100.0o/o 0 .Oo/o 1597 100.0% 

a. MODEL= 22RR010 Dufferfn & Wellington Counties - Rural 

ASRX 

Market Area: Dufferln & Wellln on Counties • Rural 
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Case Processing Summary' 

Cases 
VaDd Missina 

BufferOist min N Percent N Percent 
ASRX 5.00 2km to 5km 404 100.0% 0 .0% 

6.00 Outside 5km 2017 100.0% 0 .0% 
a. MODEL = 22UR020 Dufferin County Villages 

ASRX 

1.60 

1.50 

1.40 

0 
;:l 

&! 1.30 
Cl) 

~ 1.20 
0 -

Market Area: Dufferln County Vllla es 

Total 
N Percent 
404 100.0% 

2017 100.0% 

~ 1.10-+--------+--------------+---------1 

~ 
"CJ 1.00 
Cl) 

,:; 
=c o.oo-+--------+--------------+---,------1 
e 
a. 

0.80 

0.70 

0.60 

2km to5km 

B ufferDlst_ml n 

MODEL= 22UR030 Wellington County Villages 

BufferDist_min 

Outside 5km 
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Case Processing Summary8 

Cases 
VaRd Misslno 

BufferOlst min N Percent N Percent N 
ASRX 2.00 1 km to 2km 92 100.0% 0 .0% 92 

5.00 2km to 5km 32 100.0% 0 .0% 32 
6.00 Outside 5km 2300 100.0% 0 .0% 2300 

a. MODEL = 22UR030 Wellington County Villages 

ASRX 
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li 
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Case Processing Summary'I 

Cases 
Valid Missina Total 

BufferOist min N Percent N Percent N Percent 
ASRX 1.00 Within 1 km 4 100.0% 0 .0% 4 100.0% 

2.00 1 km to 2km 52 100.0% 0 .0% 52 100.0% 
5.00 2km to 5km 72 100.0% 0 .0% 72 100.0% 
6.00 Outside 5km 4300 100.0% 0 .0% 4300 100.0% 

a. MODEL= 23RR010 Elgin, Mlddlesex & Oxford Counties- Rural 

ASRX 

Market Area: Elgin, Middlesex & Oxford Counties • Rural 
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Case Processing Summa,yl 

cases 
VaRd Mlsslna Total 

BufferOlst min N Percent N Percent N Percent 
ASRX 1.00 Within 1km 2 100.0% 0 .0% 2 100.0% 

2.00 1 km to 2km 3 100.0% 0 .0% 3 100.0% 
5.00 2km to 5km 98 100.0% 0 .0% 98 100.0% 
6.00 Outside 5km 786 100.0% 0 .0% 786 100.0% 

a. MODEL= 24RR010 Huron & Perth Counties- Rural/Waterfront 

ASRX 

Market Area: Huron & Perth CounUes • RuralJWaterfront 
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Case Processing Summary" 

cases 
Vafid Missina Total 

BufferOist min N Percent N Percent N Percent 
ASRX 1.00 Within 1km 12 100.0% 0 .0% 12 100.0% 

2.00 1km to 2km 19 100.0% 0 .0% 19 100.0% 
5.00 2km to 5km 265 100.0% 0 .0% 265 100.0% 
6.00 Outside 5km 2692 100.0% 0 .0% 2692 100.0% 

a. MODEL= 25RR010 Grey & Bruce Counties - Rural/Waterfront 

ASRX 
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Case Processing Summary' 

Cases 
vand Missing 

BufferOist min N Percent N Percent N 
ASRX 2.00 1km to 2km 16 100.0% 0 .0% 16 

5.00 2km to 5km 161 100.0% 0 .0% 161 
6.00 Outside 5km 4180 100.0% 0 .0% 4180 

a. MODEL = 25UR010 Grey & Bruce Counties - Urban 

ASRX 
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BufferDist_min 
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Case Processing Summary8 

cases 
Valid Mlsslna 

BufferOlst min N Percent N Percent N 
ASRX 1.00 Within 1km 83 100.0% 0 .0% 83 

2.00 1 km to 2km 300 100.0% 0 .0% 300 
5.00 2km to 5km 836 100.0% 0 .0% 836 
6.00 Outside 5km 663 100.0% 0 .0% 663 

a. MODEL = 26RR01 O Chatham-Kent - Rural/Wallaceburg 

ASRX 

Market Area: Chatham-Kent • Rural/Wallaceburg 
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Case Processing Summary8 

Cases 
Valid Mlsslnq Total 

BufferDlst min N Percent N Percent N Percent 
ASRX 1.00 Within 1km 1 100.0o/o 0 .0% 1 100.0% 

2.00 1km to 2km 23 100.0% 0 .0% 23 100.0% 
5.00 2km to 5km 76 100.0% 0 .0% 76 100.0% 
6.00 Outside 5km 1942 100.0o/o 0 .0% 1942 100.0% 

a. MODEL = 26RR030 Lambton County - RuraWIF 

ASRX 

Market Area: Lambton Coun • Rural/WF 
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Case Processing Summary' 

Cases 
Valid Missina 

BufferDlst min N Percent N Percent 
ASRX 1.00 Within 1km 112 100.0% 0 .0% 

2.00 1 km to 2km 272 100.0% 0 .0% 
5.00 2km to 5km 768 100.0% 0 .0% 
6.00 Outside 5km 2198 100.0% 0 .0% 

a. MODEL= 27RR120 Essex County 

ASRX 
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112 100.0% 
272 100.0% 
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Case Processing Summary& 

Cases 
Valid Mlsslna Total 

BufferDlst min N Percent N Percent N Percent 
ASRX 1.00 Within 1 km 1 100.0% 0 .Oo/o 1 100.0% 

2.00 1km to 2km 154 100.0% 0 .Oo/o 154 100.0% 
5.00 2km to 5km 179 100.0% 0 .Oo/o 179 100.0% 
6.00 Outside 5km 2660 100.0% 0 .Oo/o 2660 100.0% 

a. MODEL = 27UR070 Lasalle, Tecumseh, Lakeshore Urban & Essex Urban 

ASRX. 

Market Area: Lasalle, Tecumseh, Lakeshore Urban & Essex Urban 
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0.50 

0.40 

Within 1km 1 km to 2km 2km to 5km 

BufferDlst_mln 

MODEL = 31RR010 District of Algoma 

BufferDist_min 

Outslde5km 
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Case Processing Summa,ya 

Cases 
Valld Missina 

BufferOist min N Percent N Percent 
ASRX 2.00 1 km to 2km 5 100.0o/o 0 .0% 

5.00 2km to 5km 7 100.0% 0 .0% 
6.00 Outside 5km 1483 100.0% 0 .0% 

a. MODEL= 31RR010 District of Algoma 

ASRX 

0 

1.60 

1.50 

1.40 

1.30 

i 1.20 
0:: 
,! 1.10----
IQ 

(/J 
o 1.00 -~ 0.90-1-----

m 
>0.80 

10.10 u 
=ti I! 0.60 

G. 
0.50 

0.40 

0.30 

0.20 

1kmto2km 

Market Area: District of Al oma 

2km to5km 

BufferDlst_mln 

MODEL = 31UR010 Sault Ste. Marie/Prince Twp 

BufferDist_mi n 

Total 
N Percent 

5 100.0% 
7 100.0% 

1483 100.0% 

Outside 5km 
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Case Processing Summary' 

Cases 
VaUd Misslna 

BufferDist min N Percent N Percent 
ASRX 2.00 1 km to 2km 12 100.0% 0 .0% 

5.00 2km to 5km 3 100.0% 0 .0% 
6.00 Outside 5km 2801 100.0% 0 .Oo/o 

a. MODEL= 31UR010 Sault Ste. Marie/Prince Twp 

ASRX 

Market Area: Sault Ste. Marie/Prince T 

1.60 

1.50 

1.40 

0.60 

0.50 

0.40 

1kmto2km 2km toSkm 

BufferDlst_mln 

Boxplot ASR by Distance by Market Type 

Rural 

BufferDist_min 

Total 
N Percent 

12 100.0% 
3 100.0% 

2801 100.0% 

Outside5km 
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BufferDlst min 
ASRX 1.00 Within 1 km 

2.00 1 km to 2km 
5.00 2km to 5km 
6.00 Outside 5km 

a. MRKTTYPE = RR 

ASRX 

2.10 

2.00 

1.90 

1.80 

1.70 

1.60 
0 1.50 
~ 
t,s 1.40 c::: 
Q) 1.30 
'i& 1.20 "' 0 - 1.10 
Q) 1.00 :::, 

~ 0.90 ,, 0.80 

t; 0.70 

i:i 0.60 
! a., 0.50 

0.40 

0.30 

0.20 

0.10 

0.00 

Case Processing Summary8 

Cases 
VaDd Misslna Total 

N Percent N Percent N Percent 
278 100.0% 0 .0% 278 100.0% 
715 100.0% 0 .0% 715 100.0% 

2284 100.0% 0 .0% 2284 100.0% 
23135 100.0% 0 .0% 23135 100.0% 

MRKTTYPE: RR 

-0.10-L..-----.--------~-------,-------r------' 
Within 1km 

Urban 

BufferDist_min 

1 km to 2km 2km to 5km Outside 5km 

BufferDist_mln 
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BufferDlst min 
ASRX 1.00 Within 1 km 

2.00 1 km to 2km 
5.00 2km to 5km 
6.00 Outside 5km 

a. MRKTTYPE = UR 

ASRX 

0 

1.80 

1.70 

1.60 

1.50 

i 1.40 
a:: 
,!! 1.30 
ns 

V) 1.20 
0 -

Case Processing Summary8 

Cases 
Valid Misslna Total 

N Percent N Percent N Percent 
1 100.0% 0 .0% 1 100.0% 

274 100.0% 0 .0% 274 100.0% 
n9 100.0% 0 .0% ng 100.0% 

13958 100.0% 0 .0% 13958 100.0% 

MRKTTYPE: UR 

~ 1.10----------------- ---------------

'ii > 1.00,-1----- ~ = ==-=~~ 
"Cl 
"G0.90 
"'g 0.80 ... 
a. 

0.70 

0.60 

0.50 

0.40 

Within 1km 1 km to 2km 2km to 5km 

BufferDlst_mln 
Outside 5km 
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Appendix D6 - View Boxplots 

Boxplot ASRs Sales Less Than 1 km by View 

view 

Case Processing Summary 

ASRX 

ASRX 

0 

2.00 

1.90 

1.80 

1.70 

! 1.60 

G> 1.50 
'iii 
U) 
O 1.40 -~ 1.30 
'iii > 1.20 
'a 

view N 
full 190 
none 56 
partial 33 

! 1.10,-1------

:s 
! 1.00 
Q. 

0.80 

0.70 

0.60 

Cases 
Valid Misslna 

Percent N Percent 
100.0% 0 .Oo/o 
100.0% 0 .Oo/o 
100.0% 0 .0% 

N 
190 

56 
33 

Total 
Percent 
100.0% 
100.0% 
100.0% 

full none 

standardized vista description 

Boxplot ASR Sales 1 km to 2km by View 

view 

Appendix 06 

partial 

Page 1 



MaRous Supplemental Direct Testimony, Exhibit 2 
Page 119 of 163

Case Processing Summary 

Cases 
Valid Misslna 

view N Percent N Percent 
ASRX 

ASRX 

2.00 

1.90 

1.80 

1.70 

O 1.60 
;: 
~ 1.50 

GI 
cij 1.40 
u, 
o 1.30 .. 
~ 1.20 

full 239 
none 647 
partial 103 

~1.10-----,, 
°U 1.00 

100.0% 0 
100.0% 0 
100.0% 0 

iS 0.904--------"=..=-------
l! 

Q. 0.80 

0.70 

0.60 

0.50 

0.40 

full 

.0% 

.0% 

.0% 

none 

Total 
N Percent 
239 100.0% 
647 100.0% 
103 100.0% 

standardized vista description 
partial 

Boxplots ASR Sales within 1 km by View by Market Area 

MODEL = 05RR030 Napanee,Loyalist Twp, Frontenac/Lennox & Addington 
Counties South Rural/WF 

view 

Page2 



MaRous Supplemental Direct Testimony, Exhibit 2 
Page 120 of 163

Case Processing Summary8 

Cases 
Valid Missina Total 

view N Percent N Percent N Percent 
ASRX full 8 100.0% 0 .0% 8 100.0% 

none 2 100.0% 0 .0% 2 100.0% 
partial 3 100.0% 0 .0% 3 100.0% 

a. MODEL = 05RR030 Napanee,Loyalist Twp, Frontenacllennox & Addington Counties South Rural/WF 

ASRX 

Market Area: Napanee,Loyallst Twp, Frontenac/Lennox & Addington Counties South Rural/WF 

1.30 

1.20 

0 

I 
a, 1.10 

"ii 
fl) 

s 
!1.00-----

~ ,, 
G) 

£ 0.90----'--,, 
2! 
Q. 

0.80 

0.70 

full none 

standardized vista description 

partial 

MODEL = 20RR01 O Brant, Halidmand, Norfolk Counties • Rural/WF 

view 
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Case Processing Summary8 

Cases 
Valid Mlsslno Total 

view N Percent N Percent N Percent 

ASRX full 12 100.0% 0 .0% 12 100.0% 

none 12 100.0% 0 .0% 12 100.0% 

partial 1 100.0% 0 .0% 1 100.0% 

a. MODEL = 20RR010 Brant, Halldmand, Norfolk Counties - Rural/WF 

ASRX 

Market Area: Brant, Halldmand, Norfolk Counties - Rural/WF 

1.50 

1.40 

0 
;; 
cu 1.30 
IX 
G) 

ii 
ti) 1.20 s 
G) 
:::, 
ii >1.10-----
,:, 

~ 
iS a, 1.00-+-----.. 
a. 

0.80 

full none 
standardized vista description 

partial 

MODEL = 22RR010 Dufferin & Wellington Counties - Rural 

view 
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Casa Processing Summary8 

Cases 
Valld Mlsslna Total 

view N Percent N Percent N Percent 
ASRX full 20 100.0% 0 .0% 20 100.0% 

none 3 100.0% 0 .0% 3 100.0% 
partial 3 100.0% 0 .0% 3 100.0% 

a. MODEL= 22RR010 Dufferln & Wellington Counties- Rural 

ASRX 

Market Area: Dufferln & Wallin on Counties • Rural 

1.60 

1.50 

1.40 
0 
;:l 

~ 1.30 
a, 

~ 1.20 

.s 
~ 1.10-----

i 
"D 1.00-+-----

.! u 
:S o.oo-+----
! 
a. 

0.80 

0.70 

0.60 

full none 

standardized vista description 
partial 

MODEL = 23RR010 Elgin, Middlesex & Oxford Counties - Rural 

view 
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Case Processing Summary' 

Cases 
Valid Missina Total 

view N Percent N Percent N Percent 

ASRX full 2 100.0% 0 .0% 2 100.0% 
partial 2 100.0% 0 .0% 2 100.0% 

a. MODEL= 23RR010 Elgln, Middlesex & Oxford Counties- Rural 

ASRX 

Market Area: Elgin, Middlesex & Oxford Counties • Rural 

1.20 

.2 1.10-1----------------------cu 
0:: 
CD 
ii 
UJ 
0 -~ 1.00-1--------------------------------t 
~ ,, 
~ 
=s e a. 0.90 

0.80 

full partial 

standardized vista description 

MODEL = 24RR010 Huron & Perth Counties • Rural/Waterfront 

view 

Case Processing Summaryl 

Cases 
Valid Missina Total 

view N I Percent N I Percent N I Percent 
ASRX full 2 I 100.0% o I .0% 2 I 100.0% 
a. MODEL= 24RR010 Huron & Perth Counties- Rural/Waterfront 
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ASRX 

Market Area: Huron & Perth Counties • Rural/Waterfront 

1.40 

1.30 

,g 1.20 

~ 
G1 ii 1.10-t-- --:-:,--.,,-----,.,...---.--"""'--.;,;...._-.....;. _____________ ;;;....;;;..;;;.;;~-J 

U) 

s 
~ 1.00-t--.....,....--------------------------..-1 
~ 
,:, G)0.90-t---~-------------------=--...;___;..:_____;~---1 
t, 
=a 
! a. 0.80 

0.70 

0.60 

full 

standardized vista description 

MODEL = 25RR010 Grey & Bruce Counties • Rural/Waterfront 

view 

Case Processing Summary'-

Cases 
vand Mlssina Total 

view N Percent N Percent N Percent 
ASRX full 10 100.0% 0 .0% 10 100.0% 

none 1 100.0% 0 .0% 1 100.0% 
partial 1 100.0% 0 .0% 1 100.0% 

a. MODEL= 25RR010 Grey & Bruce Counties - Rural/Waterfront 

ASRX 

Page7 



MaRous Supplemental Direct Testimony, Exhibit 2 
Page 125 of 163

2.00 

1.90 

1.80 

0 1.70 

~ 
Cl> 1.60 

ia 
Ul 1.50 s 
~ 1.40 

ia 
> 1.30 
'tJ 
Cl> 
U 1.20 
=a 
~ D. 1.10 

Market Area: Gre & Bruce Counties • Rural/Waterfront 

1.00-+---"----

0.80 

full none 

standardized vista description 

MODEL = 26RR01 O Chatham-Kent • Rural/Wallaceburg 

view 

Case Processing Summary' 

Cases 
Vafid Missino Total 

view N Percent N Percent N Percent 
ASRX full 61 100.0% 0 .0% 61 100.0% 

none 16 100.0% 0 .0% 16 100.0% 
partial 6 100.0% 0 .0% 6 100.0% 

a. MODEL= 26RR010 Chatham-Kent- Rural/Wallaceburg 

ASRX 

partial 
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1.80 

1.70 

1.60 

.2 1.50 

~ 
a, 1.40 

ii 
tn 1.30 
s 
! 1.20 

'ii 
> 1.10-----,, 
Q) 

U 1.00-----

e o. 0.90 

0.80 

0.70 

0.60 

Market Area: Chatham-Kent - Rural/Wallacebu 

full none 

standardized vista description 

MODEL = 26RR030 Lambton County • Rural/WF 

view 

Case Processing Summary' 

Cases 
Valid Mlsslna Total 

view N I Percent N I Percent N I Percent 
ASRX partial 1 I 100.0% o I .0% 1 I 100.0% 
a. MODEL = 26RR030 Lambton County - Rural/WF 

ASRX 

partlal 
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Market Area: Lambton Coun • Rural/WF 
2.10 

2.00 

1.90 

1.80 

1.70 

1.60 

.9 1.50 -11AO 
CD 1.30 

I 1.20 
,2 1.1n-1---------------------.,.--------t 

! 1.001-1-----------------....... ~-------------1 
~ 0.90 
,, 0.60 

,! 0.70 

=ii 0.60 

i 0.50 
0.40 

0.30 

0.20 

0.10 

0.00 

-0.10---------------,.-------------
partial 

standardized vista description 

MODEL = 27RR120 Essex County 

view 

Case Processing Summary' 

Cases 
Vaffd Mlsslna 

view N Percent N Percent 
ASRX fuU 74 100.0% 0 .0% 

none 22 100.0% 0 .0% 
partial 16 100.0% 0 .0% 

a. MODEL= 27RR120 Essex County 

ASRX 

Total 
N Percent 

74 100.0% 
22 100.0% 
16 100.0% 
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Market Area: Essex Coun 

1.40 

1 . 

.2 1.20 

i 
CD ii 1.10-------------

UJ 
0 -! 1.00-+-----

~ ,, 
Cl> 0.90-+------1----------+-----------,1--------1 
t; 
=a 
£ O.BO 

0.70 

0.60 

full none 

standardized vista description 
partlal 

MODEL = 27UR070 Lasalle, Tecumseh, Lakeshore Urban & Essex Urban 

view 

Case Processing Summary' 

Cases 
Valid Mlssina Total 

view N I Percent N I Percent N I Percent 
ASRX full 1 I 100.0% 0 I .0% 1 I 100.0% 

a. MODEL = 27UR070 Lasalle, Tecumseh, Lakeshore Urban & Essex Urban 

ASRX 
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Market Area: Lasalle, Tecumseh Lakeshora Urban & Essex Urban 

. - ~.,t 

fuD 

standardized vista description 

Boxplots ASR Sales 1 km to 2km by view by Market Area 

MODEL = 05RR030 Napanee,Loyallst Twp, Frontenac/Lennox & Addington 
Counties South RurallWF 

view 

Case Proceaslng Summ.,,a 

Cases 
VaDd -- Total ,._ 

view N Percent N Percent N Pen:ent 
ASRX none 5 100.0% 0 .0% 5 100.0% 

partlal 2 100.0% 0 .0% 2 100.0% 
a. MODEL ::z OSRR030 Napanee,LoyaDst Twp, Frontenac/Lennox & Addington Counties South Rural/WF 

ASRX 

Page 12 



MaRous Supplemental Direct Testimony, Exhibit 2 
Page 130 of 163

Market Area: Napanee,Loyallst Twp, Frontenac:/Lennox & Addington Counties South Rural/WF 

1.80 

1.50 

1.40 

0 
;; 
~ 1.30 

CD 

i 1.20 

.s 
~ 1.10-------

;: 
,:, 1.00-------

u I 0.90 

D. 
0.80 

0.70 

0.60 

none partial 

standardized vista description 

MODEL = 20RR010 Brant, Halidmand, Norfolk Counties - Rural/WF 

view 

Case Processing Summary' 

Cases 
Valid Misslno Total 

view N Percent N Percent N Percent 
ASRX full 2 100.0% 0 .0% 2 100.0% 

none 7 100.0% 0 .0% 7 100.0% 

a. MODEL= 20RR010 Brant, Halldmand, Norfolk Countles- Rural/WF 

ASRX 
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Market Area: Brant. Halldmand, Norfolk Counties • Rural/WF 

full none 

standardized vista description 

MODEL = 22RR010 Dufferin & Wellington Counties - Rural 

view 

Case Processing Summary' 

Cases 
Valid Mlsslna Total 

view N Percent N Percent N Percent 
ASRX full 10 100.0% 0 .0% 10 100.0% 

none 7 100.0% 0 .0% 7 100.0% 
partial 8 100.0% 0 .0% 8 100.0% 

a. MODEL= 22RR010 Dufferin & Wellington Counties- Rural 

ASRX 
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Market Area: Dufferln & Welllngton Counties • Rural 

1AO 

1.30 

..2 1.20 

i 
Cl) 
'ii 1.10-------+--------

"' s 
! 1.00-r------: 

~ 
'C a, 0.90-----
1> 
=a e D. 0.80 

0.70 

0.60 

full none 

standardized vista description 

MODEL = 22UR030 Wellington County Villages 

view 

Case Processing Summa,ya 

cases 
Valid Missina Total 

view N Percent N Percent N Percent 
ASRX full 6 100.0% 0 .0% 6 100.0% 

none 81 100.0% 0 .0% 81 100.0% 
partial 5 100.0% 0 ,0% 5 100.0% 

a. MODEL = 22UR030 WeRington County Villages 

ASRX 

partlal 
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1.80 

1.70 

1.60 

0.80 

0.70 

0.60 

full none partial 

standardized vista description 

MODEL = 23RR010 Elgin, Middlesex & Oxford Counties - Rural 

view 

Case Processing Summa,y' 

cases 
Valid Mlsslna Total 

view N Percent N Percent N Percent 
ASRX full 2 100.0% 0 .0% 2 100.0% 

none 48 100.0% 0 .0% 48 100.0% 
partial 2 100.0% 0 .0% 2 100.0% 

a. MODEL = 23RR01 O Elgin, Middlesex & Oxford Counties - Rural 

ASRX 
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Market Area: Elgin, Middlesex & Oxford Counties • RuraJ 

1.80 

1.70 

1.60 

.5! 1.50 

~ 
a, 1.40 
,a 
U) 1.30 
0 .. 
! 1.20 
,a 
> 1.10-+--------------,, 
4) 

U 1.00-+----,, 
e a. 0.90-+-----

0.80 

0.70 

0.60 

full none 

standardized vista description 
partial 

MODEL = 24RR010 Huron & Perth Counties - Rural/Waterfront 

view 

Case Processing Summary& 

Cases 
Valid Missina Total 

view N Percent N Percent N Percent 
ASRX full 2 100.0% 0 .0% 2 100.0% 

partial 1 100.0% 0 .0% 1 100.0% 
a. MODEL= 24RR010 Huron & Perth Counties· Rural/Waterfront 

ASRX 
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Market Area: Huron & Perth Counties • Rural/Waterfront 

1.30 

1.20 

0.80 

full partial 

standardized vista description 

MODEL = 25RR010 Grey & Bruce Counties - Rural/Waterfront 

view 

Case Processing Summa,y' 

Cases 
Valid Mlsslna Total 

view N Percent N Percent N Percent 
ASRX full 13 100.0% 0 .0% 13 100.0% 

none 4 100.0% 0 .0% 4 100.0% 
partial 2 100.0% 0 .0% 2 100.0% 

a. MODEL = 25RR010 Grey & Bruce Counties - Rural/Waterfront 

ASRX 
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Market Area: Gre & Bruce Counties • Rural/Waterfront 

1.40 

1.30 

0 
1ii 1.20 
ct: 
G) 

'ii 

"' o 1.10-+------G) 
:s 
'ii > 1.00--------------,, 
~ 
"g 0.90-+-------------... 
Q. 

0.80 

0.70 

full none 

standardized vista description 

MODEL= 25UR010 Grey & Bruce Counties - Urban 

view 

Case Processing Summary' 

cases 
VaUd Missina Total 

view N Percent N Percent N Percent 
ASRX none 15 100.0% 0 .0% 15 100.0% 

partial 1 100.0% 0 .0% 1 100.0% 

a. MODEL= 25UR010 Grey & Bruce Counties - Urban 

ASRX 

partial 
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Market Area: Grey & Bruce Counties • Urban 

0.70 

none partial 

standardized vista description 

MODEL = 26RR010 Chatham-Kent - Rural/Wallaceburg 

view 

Case Processing Summatya 

cases 
Valid Mlsslna Total 

view N Percent N Percent N Percent 
ASRX full 78 100.0% 0 .0% 78 100.0% 

none 196 100.0% 0 .0% 196 100.0% 
partial 26 100.0% 0 .0% 26 100.0% 

a. MODEL= 26RR010 ChathaJTH(ent - RuraVWallaceburg 

ASRX 
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0 

2.00 

1,90 

1 .. 80 
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'5 1.60 
n:: 
CD 1.50 

'ii 
U) 1.40 

,21.30 
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.= 1.20 
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.! £ 1.00-----
"D 

Market Area: Chatham-Kent • Rural/Wallaceburg 

f 0.90-----------------------
D.. 

0.80 

0,70 

0 .. 60 

0.50 

full none 

standardized vista description 

MODEL = 26RR030 Lambton County • Rural/WF 

view 

Case Processing Summary' 

Cases 
Valid Mlsslna Total 

view N Percent N Percent N Percent 
ASRX full 1 100.0% 0 .0% 1 100.0% 

none 20 100.0% 0 .Oo/o 20 100.0% 
partial 2 100.0% 0 .0% 2 100.0% 

a. MODEL = 26RR030 Lambton County • RuraWIF 

ASRX 

partial 
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Market Area: Lambton Cou • Rural/WF 

1.20 

0.80 

full none 
standardized vista description 

MODEL = 27RR120 Essex County 

view 

Case Processing Summary8 

Cases 
Valid Mlsslna 

view N Percent N Percent 
ASRX full 99 100.0o/o 0 .Oo/o 

none 132 100.0o/o 0 .Oo/o 
partial 41 100.0o/o 0 .Oo/o 

a. MODEL= 27RR120 Essex County 

ASRX 

Total 
N Percent 

99 100.0o/o 
132 100.0o/o 
41 100.0o/o 

partial 
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a, 1.40 
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UJ 1.30 
0 -g: 1.20 

"ii 
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"0 
a, 

Market Area: Essex Coun 

0:: 0.90-+------===------_.;;; 

0.80 

0.70 

0.60 

full none 

standardized vista description 
partial 

MODEL = 27UR070 Lasalle, Tecumseh, Lakeshore Urban & Essex Urban 

view 

Case Processing Summary' 

Cases 
Valid Mlssina Total 

view N Percent N Percent N Percent 
ASRX full 25 100.0% 0 .0% 25 100.0% 

none 116 100.0% 0 .0% 116 100.0% 
partial 13 100.0% 0 .0% 13 100.0% 

a. MODEL = 27UR070 Lasalle, Tecumseh, Lakeshore Urban & Essex Urban 

ASRX 
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Market Area: Lasalle, Tecumseh, Lakeshore Urban & Essex Urban 
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.2 1.30 
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"C e D. 0.70 

0.60 
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0.40 

full none 

standardized vista description 

MODEL = 31RR010 District of Algoma 

view 

Case Processing Summaryli 

Cases 
Valid Missim:i 

view N I Percent N I Percent 
ASRX none s I 100.0% 01 .0% 
a. MODEL = 31RR010 District of Algoma 

ASRX 

Total 
N I Percent 

s I 100.0% 

partial 

Page 24 



MaRous Supplemental Direct Testimony, Exhibit 2 
Page 142 of 163

Market Area: District of Algoma 
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C:: 1.20 
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"C e 
D. 
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0.80 

none 

standardized vista description 

MODEL = 31UR010 Sault Ste. Marie/Prince Twp 

view 

Case Processing Summary' 

Cases 
Valid Misslna Total 

view N Percent N Percent N Percent 
ASRX full 1 100.0% 0 .0% 1 100.0% 

none 11 100.0% 0 .0% 11 100.0% 

a. MODEL= 31UR010 Sault Ste. Marie/Prince Twp 

ASRX 
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Impact of Wind Turbine Proximity on Sale Price 

Background 

Concern has been expressed that being in proximity to wind turbines negatively affects 
the sale prices of homes. To determine if this is the case, MPAC sought to determine if 
any difference in the market value of these residential homes was evident from its 
analysis for the 2008 base year reassessment. 

Methodology 

MP AC does not have a data element that identifies if a property abuts or is in proximity 
to a wind turbine. Therefore it was necessary to create an inventory of these properties. 
To do this, MPAC's database was reviewed and every property in the Province with a 
wind turbine or turbines was flagged. W'md turbines have a unique structure code. 
Therefore, an extract of every roll number with one or more occurrence of this structure 
code was completed. Also, the department responsible for valuing wind farms was 
contacted and a list of all wind farms valued by this group was provided. Using these 
two sources the inventory was created. It should be noted that if a wind turbine has been 
recently built and not yet inspected and added to MP AC's database, it would not be 
included in this inventory. 

Next, using MPAC's internal definitions of abuts and proximity (included at the end of 
this report), we identified any residential property (excluding farms) that met each 
definition and sold between 2005/01 and 2008/04. The number of wind turbines on the 
site that abutted or was in proximity was also recorded along with their total wattage. 
Farm sales were not included in this study because the Assessment Act dictates that they 
be valued based on their productive value using only farmer-to-farmer sales (Section 
19.5). This is different from residential properties that are assessed based on their most 
probable selling price on the open market (Section 19. l ). As a result, assessed values of 
farms can differ from their sale prices and would skew the results of this study. 

Sale prices were time adjusted to reflect the January l, 2008 valuation date used for 
MP AC's latest reassessment. These time adjustments were developed by market model 
area using all valid residential sales that occurred over the time period mentioned above. 
There are 131 market model areas in the Province. Once identified MPAC can compare 
its assessed values to the time adjusted sale prices to see if the results indicate any pattern 
of overassessment or underassessment. 

Results 

Because MP AC did not make an adjustment for proximity to wind turbines when 
developing its assessed values, if wind turbines did not affect value, one would expect to 
see assessment to sales ratios (the assessed value divided by the time adjusted sale price) 
near 1. If wind turbines had a negative affect, one would expect to see an average 
assessment to sale ratio (ASR) above 1. 

@MPAC Paget of3 

Appendix E 



MaRous Supplemental Direct Testimony, Exhibit 2 
Page 145 of 163

Impact of Wind Turbine Proximity on Sale Price 

Province-wide there were 17 sales that met the specified criteria. Six sales abutted wind 
turbines. Eleven sales were in proximity to wind anbines (Using MP AC's internal 
definitions). The median assessment to sales ratio was 88% for the abutting properties 
and 92% for properties in proximity to wind anbines (see attached spreadsheet for full 
results). Also, there was no apparent relationship with the amount of power genented at 
the nearby site and the ASR. Given the limited number of sales, it is not poss1"ble to draw 
definitive conclusions. However, at this time it appears that there is not adequate 
evidence to wmant a negative adjustment to residential properties that abut or are in 
proximity to wind anbines. 

Assessment Act Sections 

19.1 The assessment of land shall be based on its Cmrent Value. "Current Value" as 
defined in the Act means, in relation to land, the amount of money the fee simple, if 
unencumbered, would realize if sold at arm's length by a willing seller to a willing buyer 

19.S For the purposes of determining the current value of farm lands used only for farm 
puq,oses by the owner or used only for firm pmposes by a tenant of the owner and 
buildings thereon used solely for farm purposes, including the residence of the owner or 
tenant and of the owner's or tenant's employees and their families on the farm lands, 

(a) consideration shall be given to the current value of the lands and buildings for 
farm puq,oses only; 

(b) consideration shall not be given to sales of lands and buildings to persons 
whose principal occupation is other than farming; and 

(c) the Minister may, by regulation, define "farm lands" and ''farm puq,oses". 

MP AC's Internal Definitions of Abuts and ProDlllity 

ABUTS: 

PROXIMITY: 

CMPAC 

Property is directly and immediately contiguous, physically 
touching, or sharing a common boundary line with another 
property or a site cbaracteristic. 

Property is directly across or diagonally across from the feature or 
attn"bute being descn"bed. It also includes properties within an 
economic neighbourhood that are positively or negatively affected 
by an economic influence, which affects the value within that 
neighbomhood. This may affect a few houses on a street, the 
entire street or a larger area. The positive or negative effect of 
economic influences may be different in some extleme situations 
and therefore may change the boundaries of what is normally 
considered 'proximity". Exceptions to the standard definition of 
proximity require appraisal judgement, common sense and 
consistency. See Rlw;trationfor standard examples of abuts and 
proximity properties. 
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Impact of Wind Turbine Proximity on Sale Price 
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Model· 19 

SC304SF 
TRAFFIC 
rd_gravl 
lwr_2KM 

Modtl:S8 

LAND A92 
LAND A94 
LAND A9S 
LAND_A96 
LAND A97 

LAND A98 

LAND AAS 

LAND AI8 

LAND A46 

LAND A77 

LAND AA6 

LAND B62 

LAND B64 
LAND B65 
LAND B67 

LAND B71 

LAND A14 

Appendix F - Study # 2 Regression Recalibrations 
Excluded Variables by Market Model 

05RR030 Excluded Variables 

Partial 
Beta In t Sig. Correlation Colllnearltv Statistics 
-.004(s) -.565 .572 -.012 .970 1.031 .184 
-.006(s) -.873 .383 -,018 .921 1.086 .184 
-.002(s) -.255 .799 -.005 .825 1.212 .184 
-.010(s) -1.091 .275 -.023 .603 1.651 .183 

20RR010 Excluded Variables 

- - Partial ColliDearity 

- Beta.Iii t Si2. CornlaUon StaUstics 
-.003ffffl -.606 .54S -.008 .706 
.002(ffl) .34S .730 .005 .678 
.OOO(ffl) -.057 .955 -.001 .938 

-.004(JJJ) -.927 .3S4 -.013 .911 
-.OOUfffl -.268 .789 -.004 .902 
.OOI(JJJ) .312 .75S .004 .951 

.004(jff) .647 .518 .009 .545 

.OOJ(jff) .47S .635 .007 .626 

-.00/(jff) -.249 .803 -.003 .973 

.004(jff) .822 .4Jl .012 .778 

.004(jff) .911 362 .013 .7S6 

.005(jff) 1.194 .233 .017 .943 
-.003(ff. -.752 .452 -.OJ I .928 
.003(ff. .524 .600 .007 .652 

-.003fff. -.512 .609 -.007 .638 
-.002(jff) -.444 .657 -.006 .925 

-.002(jff) -.386 .699 -.OOS .981 

LAND _A20AA2AB2 -.OOl(jff) -.236 .814 -.003 .987 
LAND A21 -.005(fffl -1.207 .227 -.017 .917 
LAND A22 .000/fffJ -.074 .941 -.001 .909 
LAND A23 -.OOJffffJ -.265 .791 -.004 .990 
LAND_A24 .002(jff) .391 .696 .005 .983 
LAND A2S .OOOfffn -.009 .993 .000 .989 
LAND A26 -.004(jff) -1.016 .310 -.OU .984 

LAND_A27 .003(jff) .659 .510 .009 .980 

LAND A31 .002(jff) .537 .591 .008 .993 
LAND A34 -.007(ffl) -1.524 .128 -.021 .965 
LAND A3S -.002(ffl) -.480 .631 -.007 .988 
LAND_A37 -.003(/ff) -.484 .628 -.007 .486 

Appendix F 
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LAND A3S -.006(fffl -1.506 .132 -.021 .989 
LAND AS3B60 .003(fff) .622 .534 .009 .987 
LAND AS4 .006(/ff) 1.36.S .172 .019 .983 
LAND AS7 -.OOJ(flfJ -.281 .779 -.004 .979 
LAND A62A65 -.OOJrfffl -.243 .808 -.003 .990 
LAND A63 -.007(fffl -1.572 .116 -.022 .967 
LAND A64 -.OOJrtttJ -.351 .725 -.OOS .986 
LAND ASO -.006(fffl -1.454 .146 -.020 .982 
LAND A76 .004(fffl .956 .339 .013 .842 
LAND ASS -.006(.iJ) -1.337 .181 -.019 .895 
LAND AA3 .002fffi .583 .560 .008 .990 
LAND AA4 .005(ffi 1.115 .265 .016 .990 
LAND AOS .006(ffi 1.095 .273 .015 .643 
LAND_A07 .007(.iJ) 1.297 .195 .018 .573 

LAND_A09 .001(.iJ) .108 .914 .002 .544 

LAND_AS9 -.005(.iJ) -1.264 .206 -.018 .969 

SIMCOE_Bun.TON -.015(.iJ) -.875 .382 -.012 .062 

PORTDOVER BUil.TON .016(.iJ) 1.038 .299 .015 .072 

HNVILLAGES BUil.TON .012(.iJ) .740 .459 .010 .071 

CALEDONIA_ VACANT -.006(.iJ) -1.226 .220 -.017 .680 

IWT IKM -.006(.iJ) -1.385 .166 -.019 .913 

IWT 2KM -.002(fjj) -.459 .646 -.006 .978 

IWT SKM -.002(.iJ) -.392 .695 -.005 .716 

22RR010 Excluded Variables 

Model: 32 
Partial Collinearity 

Beta In t Sig. Correlation Statistics 
NB304 -.005{ff) -.503 .615 -.012 .940 
NB306 .008(ff) .767 .443 .018 .864 
NB307 -.OOS{ff) -.495 .621 -.012 .915 
NB312 .011{ff) 1.027 .305 .024 .771 
NB313 .OOS(ff) .622 .534 .015 .863 
NB331 .006(ff) .590 ,555 .014 .759 
NB332 -.009(ff) -.837 .403 -.020 .697 
NB335 .OOS(ff) .544 .587 .013 .914 
NB341 .003{ff) .290 .772 .007 .704 
NB342 -.004(ff) -.430 .667 -,010 .905 
NB345 .OOO(ff) -.042 .967 -.001 .747 
SPL BF -.001(ff) -.117 .907 -.003 .963 
SPL=SIDE -.003(ff) -.358 .720 -.009 .978 
comer -.007(ff) -.764 .445 -.018 .977 
rd_gravl -.009(ff) -.877 .381 -.021 .850 
IWT 1KM -.001(ff) -.089 .929 -.002 .888 
IW()KM -.003{ff) -.268 .789 -.006 .945 
IWT_5KM -.009(ff) -.961 .337 -.023 .920 
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23RR010 excluded variables 

Model: 73 
Partial Collinearity 

Beta In t Sia. Correlation Statistics 
NB0327 -.012(uuu) -1.229 .219 -.020 .320 
NB0367 -.001(uuu) -.202 .840 •.003 .868 
N80369 .004(uuu) .600 .549 ,010 .664 
NB0337 -.010(uuu) -1.028 .304 -.016 .353 
NB0338 .005(uuu) .837 .403 .013 .851 
NB0339 .003(uuu) .367 .714 .006 .530 
PCVLCONDO_BUIL T .OOO(uuu) -.042 .967 -.001 .994 
dw_shar -.OOB(uuu) -1.407 .159 -.022 .972 
ab_playg -.006(uuu) -1.006 .314 -.016 .968 
ab_walkw -.002(uuu) -.393 .695 -.006 .953 
ab_cemet .005(uuu) .852 .394 .014 .982 
ab_chrch .006(uuu) 1.048 .295 .017 .965 
pr_playg -.006(uuu) -1.037 .300 -.017 .914 
pr_green -.005(uuu) -.854 .393 -.014 .971 
pr_chrch -.004(uuu) -.730 .465 -.012 .940 
culdesac .003(uuu) .494 .622. .008 .879 
tp_steep .001 (uuu) .220 .826 .004 .821 
tp_low -.OOS(uuu) -.858 .391 ·.014 .927 
H3227X35 .007(uuu) .940 .347 .015 .596 
H3227X61 -.007(uuu) -1.176 .240 -.019 .791 
H3238X.61 .(uuu) .000 
H3245825 .004(uuu) .606 .545 ,010 .696 
H3245X30 -.012(uuu) -.804 .421 -.013 .136 
H3202X15 -.002(uuu) -.317 .751 -.005 .516 
H3202X46 .007(uuu) 1.235 .217 .020 .917 
H3211X15 -.OOB(uuu) •1.428 .154 -.023 .893 
H3418E26 -.006(uuu) -1.028 .304 -.016 .886 
H3418E21 .002(uuu) .406 .685 .006 .931 
H3424E04 •.008(uuu) -1.274 .203 •.020 .829 
H3424E05 .006(uuu) 1.047 .295 .017 .913 
H3424E10 -.003(uuu) -.554 .580 -.009 .939 
H3424E11 -.001(uuu) -.179 .858 -.003 .921 
H3939A06 -.002(uuu) -.329 .742 -.005 .890 
H3939A07 .OOB(uuu) 1.359 .174 .022 .942 
H3926A12 .005(uuu) .921 .357 .015 .921 
H3906M03 -.009(uuu) -1.465 .143 -.023 .839 
H3906M05 .002(uuu) .211 .833 .003 .236 
H3916A04 .009(uuu) 1.596 .1 11 .025 .912 
H3926A22 .002(uuu) .312 .755 .005 .940 
IWT 1KM -.OOB(uuu) ·1 .438 .150 -.023 ,987 
iwr_:2KM -.003{uuu) -.308 .758 -.005 ~ 86 
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24RR010 Excluded Varlables 

Model· 33 
Partial 

Correlatlo Collinearity 
Beta In t SIA. n Statistics 

NB1306 .015(gg) 1.370 .171 .049 .972 
NB1307 -.009(gg) -.823 .411 -.030 .993 
NB1308 .OOO(gg) .014 .989 ,001 ,963 
NB1309 -.003(gg) -.240 .810 -.009 .984 
NB1310 .002(gg) .145 .885 .005 .895 
NB1311 .003(gg) .263 .792 .Q10 .954 
NB1312 -.014(gg) -1.217 .224 -.044 .958 
NB1314 -.016(gg) -1.363 .173 -.049 .941 
NB1316 .006(gg) .557 .578 .020 .973 
NB1317 -.006(gg) -.509 .611 -.018 .956 
NB1319 -.004(gg) -.319 .750 -.012 .911 
NB1320 -.013(gg) -1.122 .262 -.041 .926 
NB1322 -.005(gg) -.407 .684 -.015 .928 
NB1324 -.009(gg) -.834 .404 -.030 .971 
NB1330 -.008(gg) -.744 .457 -.027 ,944 
NB1331 .OOO(gg) .027 .978 .001 .934 
NB1402 .007(gg) .562 .574 .020 .833 
NB1403 .005(gg) .405 .685 .015 .825 
NB1404 .007(99) .633 .527 .023 .916 
NB1405 .012(gg) .983 .326 .036 .858 
NB1407 -.009(gg) -.732 .464 -.026 .895 
NB1408 .008(gg) .617 .538 .022 .800 
NB1410 .012(gg) 1.044 .297 .038 .922 
NB1411 .013(gg) 1.157 .248 .042 .972 
vl_1321 .015(gg) 1.113 .266 .040 .719 
vl_1323 -.013(gg) -.957 .339 -.035 .719 
vi 1332 .008(gg) .671 .503 .024 .885 
RAV_LIN .004(gg) .379 .705 .014 .883 
sc310sf .001(gg) .098 .922 .004 .910 
1wr_1KM -.009(gg) -.829 .407 -.030 .955 
1wr_2KM -.010(gg) -.836 .403 -.030 .953 
1wr_5KM .OOO(gg) -.006 .995 .000 .572 
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25RR010 Excluded Variables 

Model·47 . 
Partial Colfinearity 

Beta In t Sia. Correlation Statistics 
NB1200 .005(uu) .716 .474 .013 .817 
NB1202 .011(uu) 1.351 .177 .024 .580 
NB1206 .008(uu) 1.097 .273 .020 .747 
NB1209 -.002(uu) -.300 .764 -.005 .864 
NB1210 -.009(uu) -1.132 .258 -.020 .638 
NB1213 .008(uu) .748 .456 .013 .558 
NB1216 -.006(uu) -.898 .369 -.016 .920 
NB1217 -.002(uu) -.318 .750 -.006 .958 
NB1218 .002(uu) .255 .799 .005 .836 
NB1219 .010(uu) 1.588 .112 .029 .872 
NB1221 .001(uu) .186 .852 .003 .667 
NB1222 -.005(uu) -.848 .396 -.015 .894 
NB1225 .006(uu) .484 .629 .009 .219 
NB1226 .004(uu) .634 .526 .011 .950 
NB1227 -.006(uu) -.950 .342 -.017 .931 
NB1228 .001(uu) .135 .893 .002 .984 
NB1229 -.002(uu) -.267 .790 -.005 .958 
NB1230 .002(uu) .278 .781 .005 .965 
NB1231 -.004(uu) -.697 .486 -.013 .983 
NB1232 .001(uu) .225 .822 .004 .984 
NB1233 .003(uu) .424 .671 .008 .996 
NB1235 -.001(uu) -.129 .897 -.002 .970 
NB1236 .010(uu) 1.602 .109 .029 .883 
NB1237 .006(uu) .813 .416 .015 .718 
NB1238 -.004(uu) -.564 .573 -.010 .794 
NB1239 .006(uu) .903 .386 .016 .983 
NB1240 -.010(uu) -1.402 .161 -.025 .750 
NB1242 .005(uu) .741 .459 .013 .831 
NB1243 .001(uu) .171 .864 .003 .811 
NB1244 .001(uu) .090 .928 .002 .459 
NB1248 -.008(uu) -1.308 .191 -.024 .968 
NB1247 -.009(uu) -1.491 .136 -.027 .953 
NB1249 -.004(uu) -.577 .564 -.010 .626 
NB1250 .004(uu) .639 .523 .011 .832 
NB1251 .004(uu) .630 .529 .011 .892 
NB1300 .013(uu) 1.323 .186 .024 .374 
NB1302 .007(uu) .879 .380 .016 .664 
NB1303 -.007(uu) -1.156 .248 -.021 .902 
NB1305 .004(uu) .560 .562 .010 .819 
NB1307 .010(uu) 1.400 .162 .025 .780 
NB1309 .OOO(uu) .071 .944 .001 .922 
NB1310 -.004(uu) -.498 .620 -.009 .576 
NB1311 .009(uu) 1.437 .151 .026 .941 
NB1312 .OOO(uu) -.006 .995 .000 .913 
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NB1313 .002(uu) .289 .773 .005 .967 
NB1314 -.004(uu) -.641 .521 -.012 .978 
NB1315 .006(uu) .983 .326 .018 .847 
NB1316 -.006{uu) -.971 .332 -.017 .839 
N81317 -.003{uu) -.521 .603 -.009 .937 
N81318 .003{uu) .369 .712 .007 .758 
NB1319 -.008{uu) -1.262 .207 -.023 .958 
NB1320 -.003{uu) -.469 .639 -.008 .805 
NB1321 .001{uu) .092 .927 .002 .801 
NB1322 .OOO{uu) -.050 .960 -.001 .826 
NB1323 .008(uu) 1.261 .207 .023 .959 
NB1325 -.007(uu) -1.156 .248 -.021 .990 
NB1326 .005(uu) .724 .469 .013 .930 
NB1328 .002(uu) .352 .725 .006 .994 
NB1329 -.005(uu) -.683 .495 -.012 .598 
NB1330 .001(uu) .179 .858 .003 .925 
NB1332 .001(uu) .207 .836 .004 .842 
NB1333 -.010(uu) -1.433 .152 -.026 .742 
NB1334 -.009(uu) -1.328 .184 -.024 .830 
NB1335 .002(uu} .316 .752 .006 .878 
N81336 .007(uu) 1.015 .310 .018 .813 
NB1338 -.002(uu) -.390 .696 -.007 .932 
NB1339 -.009(uu) -1.454 .146 -.026 .910 
NB1340 -.007(uu) -1.115 .265 -.020 .942 
NB1341 -.009(uu) -1.278 .201 -.023 .725 
NB1343 -.012(uu) -1.454 .146 -.026 .532 
NB1344 -.003(uu) -.484 .628 -.009 .831 
NB1345 -.007(uu) -1.000 .317 -.018 .712 
NB1346 -.003(uu) -.513 .608 -.009 .924 
NB1347 -.006(uu) -.920 .358 -.017 .916 
NB1348 .006(uu) .755 .450 .014 .535 
comer -.003(uu) -.477 .633 -.009 .946 
culdesac .003(uu) .490 .624 .009 .831 
RAV_LIN -.007(uu) -1.047 .295 -.019 .865 
IWT 1KM -.002(uu) -.273 .785 -.005 .891 
1wC2KM .001(uu) .137 .891 .002 .926 
IWT_5KM .001(uu) .158 .875 .003 .651 
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26RR01 O Excluded Variables 

Model: 21 
Partial Collinearity 

Beta In t SiQ. Correlation Statistics 
NB0184 .005(u) .652 .514 .017 .688 
NB0185 -.003(u) -.343 .732 -.009 .700 
NB0187 .001(u) .080 .936 .002 .793 
NB0200 .004(u) .498 .618 .013 .874 
NB0203 .005(u) .635 .526 .016 .926 
NB0204 .006(u) .790 .430 .020 .960 
NB0212 .003(u) .400 .689 .010 .961 
NB0214 -.004(u) -.530 .596 -.014 .933 
NB0216 -.004(u) -.581 .561 -.015 .860 
NB0220 -.007(u) -.939 .348 -.024 .886 
NB0224 .005(u) .095 .924 .002 .016 
NB0226 -.003(u) -.464 .643 -.012 .975 
NB0232 -.008(u) -1 .051 .293 -.027 .933 
NB0241 .003(u) .457 .648 .012 .917 
NB0248 .001(U) .199 .842 .005 .954 
NB0250 -.011 (u) -1.376 .169 -.036 .767 
NB0251 .OOO(u) -.007 .995 .000 .792 
NB0254 -.008(u) -1.098 .272 -.028 .937 
NB0259 .007(u) .614 .539 .016 .328 
NB0270 -.004(u) -.354 .723 -.009 .464 
NB0272 -.018(u) -.769 .442 -.020 .090 
NB0273 .003(u) .337 .736 .009 .766 
NB0276 -.001(u) -.119 .905 -.003 .425 
NB192_B16 .001(u) .126 .900 .003 .806 
NB230_E19 .001(u) .124 .901 .003 .366 
NB251 HIQUAL .004(u) .586 .558 .015 .951 
PC333SF .007(u) .906 .365 .023 .833 
PC332 -.036(u) -1.114 .265 -.029 .041 
PC391 .006(u) .688 .492 .018 .668 
PC392 -.003(u) -.408 .683 -.011 .767 
PC392395 .009(u) 1.148 .251 .030 .784 
NB183_LOWQUAL .004(u) .370 .712 .010 .424 
acc_no -.004(u) -.531 .595 -.014 .818 
FL1_D -.004(u) -.494 .621 -.013 .713 
floodp_r .003(u) .327 .744 .008 ,779 
no_str_l .008(u) .858 .391 .022 .535 
zone com .003(u) .452 .651 .012 .895 
IWT_1KM -.004(u) r-,584 .559 .015 .946 
IWT_2KM .002(u) .183 .855 .005 .720 
IWT SKM -.009(u) -1.153 .249 -.030 .764 
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26RR030 Excluded Variables 

Model· 6 
Partial CoUlnearity 

Beta In t Sig. Correlation Statlstlcs 

FL1_D -.002(f) -.308 .758 -.007 .681 

PC333T0336_SF .002(f) .395 .693 .009 .812 

MARKET2 -.003(t) -.082 .935 -.002 .024 

NB407B14_PC100 .001(f) .21 1 .833 .005 .784 

NB0304 -.004(f) -.537 .592 -.012 .559 

NB0305 .002(f) .256 .798 .006 .724 
NB0306 .004(f) .846 .518 .015 .827 

NB0311 .001(f) .149 .881 .003 .767 
NB0351 -.004(f) -.714 .475 -.016 .716 

NB352_065 .003(f) .5n .564 .013 .989 
NB0353 .OOO(f) -.022 .983 .000 .861 

NB0354 -.003(f) -.532 .595 -.012 .904 

NB0355 .OOO(f) -.010 .992 .000 .926 

NB0357 .OOO(f) -.001 .999 .000 .948 
NB0362 -.001 (f) -.233 .816 -.005 .713 
NB0364 -.003(f) -.625 .532 -.014 .966 
NB0365 .OOO(f) .on .939 .002 .985 
NB0368 .008(f) 1.356 .175 .031 .827 
NB0370 -.001(f) -.216 .829 -.005 .917 
NB0371 -.002(f) -.280 .n9 -.006 .568 
NB0376 .001(f) .136 .892 .003 .9n 
NB0378 -.003(f) -.349 .727 -.008 .487 
NB410_B61 -.007(f) -1.300 .194 -.030 .831 
NB415_856 .OOO(f) -.020 .984 .000 .372 
NB417_B48 .012(f) 1.338 .181 .031 .330 
ab_educ -.003(f) -.605 .545 -.014 .962 
ab_hydro -.007(f) -1.327 .185 -.031 .893 
SPLITLIN .004(f) .720 .471 .017 .773 
SPL_UNCV -.004(f) -.767 .443 -.018 .989 
zone_com -.001(f) -.211 .833 -.005 .931 
zone_lnd -.007(f) -1.185 .236 -.027 .820 
ZONE_LIN -.005(f) -.831 .406 -.019 .895 
IWT_2KM -.016(f) -1.417 .157 -.033 .218 
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27RR120 Excluded Variables 

Model·42 
Partial Collinearity 

Beta In t Sig. Correlation Statlstlcs 
NB0165 -.002(pp) -.256 .798 -.005 .521 
NB0166 -.001(pp) -.200 .842 -.004 .618 
NB0169 .004(pp) .560 .575 .011 .537 
NB0170 .007(pp) 1.332 .183 .025 .853 
NB0172 .OOO(pp) .002 .998 .000 .701 
NB0176 -.004(pp) -.770 .442 -.015 .934 
NB0177 .OOO(pp) .075 .941 .001 .625 
NB0179 -.003(pp) -.533 .594 -.010 .718 
NB0180 -.007(pp) -.793 .428 -.015 .287 
NB0183 -.003(pp) -.561 .575 -.011 .720 
NB0184 .007(pp) 1.374 .170 .026 .719 
NB0187 -.003(pp) -.480 .631 -.009 .433 
NB0192 -.004(pp) -.587 .557 -.011 .455 
NB0198 .OOO(pp) .032 .975 .001 .297 
NB0199 -.003(pp) -.722 .470 -.014 .980 
NB0272 .001(pp) .131 .895 .002 .498 
NB0279 .OOO(pp) -.048 .962 -.001 .390 
NB0281 -.004(pp) -.839 .402 -.016 .902 
NB0284 .011(pp) 1.496 .135 .028 .394 
NB0286 .002(pp) .344 .731 .007 .607 
NB0288 -.007(pp) -1 .220 .222 -.023 .648 
NB0293 .001(pp) .234 .815 .004 .923 
VILL VI. .011 (pp) .939 .348 .018 .154 
ab_playg -.004(pp) -.844 .399 -.016 .939 
ab_u_box -.003(pp) -.598 .550 -.011 .919 
Fl1_P .OOO(pp) .003 .998 .000 .851 
DES_LOG_SF .001(pp) .303 .762 .006 .974 
STOR_114 -.006(pp) -1 .205 .228 -.023 .924 
SPLIT_AOJ .002(pp) .426 .670 .008 .791 
NORTH381 .002(pp) .344 .731 ,007 .582 
NB359 A49 .001(pp) .107 .915 .002 .451 
NB383-047 .006(pp) 1.085 .278 .021 .607 
FLOOD_IM .006(pp) 1.299 .194 .025 .854 
NB169 PC100 .002(pp) .314 .754 .006 .930 
NB170-PC311 .001(pp) .180 .857 .003 .936 
NB370-PC100 -.008(pp) -1.055 .292 -.020 .373 
NB372-B74 -.002(pp) -.404 .686 -.008 .827 
NB182-NOT CBO .005(pp) .882 .378 .017 .770 
rwr_1i<M - -.004(pp) -.703 .482 -.013 .727 
1Wf_2KM .006(pp) 1.142 .254 .022 .767 
IWT_5KM -.007(Qp) -1 .323 .186 -.025 712 
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31RR010 Excluded Variables 
Modd:9 

Pu1:ial Collinearity 
Beta In t Sm. Correbtion Statistics 

iwtlt2km .OOJ{i) .307 .759 .006 .843 
IWr SKM .016(,) 1.487 .137 .028 .705 
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Re-sales Analyses - Lanslnk and MPAC 

Introduction 

Lansfnk Appraisal and Consulting released case studies on the Impact of proximity to Industrial wind 
turbines (IWTs) on sale prices for properties located near the Metancthon and Clear Creek wind turbine 
facilities In southwestern Ontario. 

The conclusions presented In the Lanslnk study are based on the analysis of 12 properties that sold and 
resold between June 2005 and November 2012. In two Instances In the Clear Creek study, Initial sales 
date back to March 2004 and September 1995. On other properties In the Clear Creek area, the Lanslnk 
study uses MPAC's January 1, 2008 Current Value Assessment (CVA) as a proxy sale price In which to 
conduct the analysis. All five properties used In the Melancthon study area Involved tanadlan Hydro 
Developers (CHO) as the purchaser on the lnltlal sale and the vendor on the re-sale. 

The conclusions of the case studies indicate a 30-35% loss In price due to the proximity of the properties 
to an IWT, based on the sale and re-sale of the 12 properties. 

In MPAC's review of the Lanslnk study, the appropriateness of the price change Index Is considered and 
another re-sale analysis Is conducted using an alternative price Index methodology In over 2,000 re-sales 
across Ontario. 

Basic Methodology In Lanslnk Study 

Each sale and re-sale (or in the absence of an initial sale the 2008 CVA) is presented as a case study. 
The Initial sale price and date are shown along with the Multiple Ustlng Service (MLS) average sale price 
for the month of sale. The re-sale price and date are shown along with the MLS average sale price for 
the month of the re-sale for the property. The MLS average sale prices are based on tanadlan Real 
Estate Association (CREA) data as presented by the local real estate board. 

The case study uses the percentage difference between MLS average sale prices to estimate price 
change over time In the marketplace. The Initial sale Is trended to the sale date of the re-sale. The 
difference between the trended sale price and the actual re-sale price Is calculated as a dollar amount 
and a percentage. Any difference In price between the trended sale price and the actual sale price is 
attributed to the presence of the IWT and presented as a diminution of price. 

Table 1 below provides a sample calculation that determines the loss In price in the Lansink case studies. 

llPage 
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Table 1: Lanslnk Case Study Methodology Sample calculation 

-- Average Percentage 
Sale MLS Price@ Change-MLS Trended Sale Diminution 
Price Sale Date Time of Sale Average Price of Price 

Initial Sale $100,000 October 2010 $100,000 25.00% $125,000 ($10,000} 
Re-Sale $115,000 October 2011 $125,000 -8.0% 

In this example, using only 2 data points, the property initially sold for $100,000 in October 2010. It sold 
again in October 2011 for $115,000. The average MLS sale prices were $100,000 and $125,000 
respectively at time of sale. This results in a 25% increase over a 12 month period. The Initial sale price 
Is trended by 25% (multiplier of 1.25) to produce a trended sale price of $125,000. The Lanslnk study 
argues that without the nearby IWT, the property should have sold for Its trended sale price and then 
calculates the loss in price as the difference between the trended sale price and its actual sale price. In 
the above example, the loss In price Is ($10,000) or -8.0%. 

Methodology Issues 

The first issue with the basic methodology Is the use of the average MLS sale price as a proxy for market 
change. CREA statistics are board-wide and may not accurately repre.sent the average sale price In the 
local area (i.e., neighbourhood). Some areas of the board will be above average, some will be below 
average and others will be average. The use of average sale prices that are more local may produce 
different results. Also, there Is no comparison of the housing stock that sold during each time period. If 
the type of houses that sold each month differs, that could affect the average sale price and produce a 
misleading time adjustment. 

The second issue ls the use of only two data points to develop a trend. Two points always produce a 
straight line and don't give any information on what happened in between. Alternative time adjustment 
methods are available and used by appraisers using all available sales data and would produce a more 
reliable market trend1. 

Two sales used In the Clear Creek study area uses re-sales 8 and 17 years apart. One assumption with 
re-sale analysis is that there are no physical changes between sales. Given the length of time between, 
it is difficult to Imagine this assumption holds true. The remaining sales In the Clear Creek study area 
only have one sale and use the 2008 CVA as a proxy sale price as of January 2008. MPAC is not aware of 
any professional literature which states that assessments or appraised values maybe used in a re-sale 
analysis. 

To demonstrate that canadian Hydro Developers paid market value when they initially purchased the 
five properties near the Melancthon wind farm, the Lansink study calculated the median sale price per 
square foot for two groups of properties. Group A was 20 properties northwest of Shelburne and to the 
northeast and southeast of the IWT's. Group B was four of the five sales purchased by CHO. Because 
the two groups had similar sale prices per square foot, the Lansink study concluded that the CHD 
purchase prices represent fair open market prices. One of MPAC's major concerns with this approach is 
that Group B ls made up of only 4 sales. This Is a very small sample. 

1 Mike Wolff, Adjusting Market Value over Time, The Appraisal Journal, Fall 2010 
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Another Issue with one of the sales In Group B Is that It has an Indicated llvlng area In MPAC"s database 
of 900 square feet as opposed to the 1,800 square feet recorded by the lanslnk study The property In 
question appears to be a raised bungalow with a basement walkout. According to the Appraisal 
Institute of Canada, finished basements are generally not lnduded In total gross llvlng area. Total gross 
IMns area being defined as finished above grade residential space2• 

Other artides state that above grade and below grade finished areas should be distinguished between 
one another. Below srade Is senerally defined as space on a level with earth adjacent to any exterior 
waif. MPAC has recorded 563 square feet of finished area on this basement walkout level. 

lnduslon of unfinished basement area as total IMns area by the Lanslnk study Is Incorrect. The question 
Is should finished area below grade be lnduded as total IMns area used to determine the sale price per 
square foot. This difference Is Important and significant because of the small size and Its Impact on the 
median sale price per square foot for these four properties. If 900 square feet Is used, the median and 
averase sale prices per square foot Increase to $248.11 and $257.94 respectively. If the finished area 
below grade Is Included and 1,463 square feet of IMng area Is used, the median and averase are 
$219.87 and $225.34. 

Also, the sample used In Group A Is a subset of the available sales In the area. These sales come from 
four of MPAC"s homogeneous neighbourhoods. Homogenous Neighbourhoods are defined to capture 
the Influence of a particular location within a given market area. 

When all 113 sales In these four neighbourhoods are looked at, the followlns values per square foot are 
Indicated: 

. Median Sale Price/ SF 
Number of Sales . . ($) Mean Sale Price/ SF($) 

Unused Sales 91 176.64 187.90 
GrouD A Sales 18 212.37 206.16 
Group B Sales 4 248.11 257.94 
OVerall 1U 19U8 194.28 

Two of the sales Included In the Lanslnk study were coded as builder sales by MPAC and were not 
lnduded In MPAC"s sales database. For this reason, there are 18 sales from Group A Included In the 
above table. 

Upon further review, MPAC noted that three of the four CHD purchases (Group B) occurred In one 
homoseneous nelshbourhood (A67). Ten of the 20 Group A sales occurred In this neighbourhood. For 
this reason MPAC looked at all the sales In this homogeneous nelshbourhood separately using 900 
square feet for the sale In question. 

2 The Appraisal of Real Estate, 3"' canadlan Edition, (Appraisal Institute of canada), 2010, p.11.7 
1 Dianna LeBreton, How to measure and calculate residential square footap, Clnadtan Property Valuation Volume 
53, Book 1, (Appraisal Institute of canada), 2009 
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Unused Sales 11 200.00 20038 
Group A Sales 10 210.25 213.24 
GrouD B Sales 3 231.25 255.60 

-.·:, .. ,·,,. 

These figures Indicate there may be a difference between the sale prices paid by CHO and the typical 
sale prices In this area, albeit on a very small sample. If 1,463 square feet are used for the sale In 
question, the median and average sale price per square foot drops to $208.48 and $212.13, respectively. 
This highlights the volatility of using small sales samples. 

One final Issue with the sales used In the Lanslnk study was that the second sale price was consistently 
lower than the first sale price despite the fact the time frame being analyzed was one of Inflation. The 
absence of variability In the study make them suspect. 

MPAC's Re-Sale Analysis 

MPAC Identified over 2,000 re-sales of properties within the database used to conduct Its Assessment to 
Sale Ratio (ASR) analysis, as part of Its own study on the Impact of IWT's for the 2012 CVAs. 

A re-sal~ analysis using similar logic to the Lanslnk study was conducted using the Time Adjustment 
Factors {TAFs) developed as part of MPAC's analysis for each residential market area to prepare and 
quality check the 2012 CVAs prior to being placed on the assessment roll. Resldentlal time trends can 
be determined using one of five accepted methods. Paired sales methods and re-sale analysis methods 
are generally limited to fee appraisal and often too tedious for mass appraisal work. Mass appraisal 
time trend methods lndude tracking the sale price per unit over time, sales to assessment ratios over 
time or lndudlng time variables as a variable In the valuation model (I.e., Multiple Regression Analysis 
(MRA) model). lndudlng time variables In the valuation model Is MPAC's preferred approach to 
developing time trends and TAFs. 

The advantages of indudlng time variables In the MRA model Is that the effect of time Is Isolated 
because the model controls the other value Influences as part of the equation and all available sales 
within each market area can be used. Time trends may be straight-line (constant rate of change and 
direction over time) or non-linear (different rates of change and direction over time). Non-linear trends 
require additional terms to be added to the analysis to adequately capture market chanse. 

For valuation purposes, MPAC bases the midpoint of the TAF's on the legislated valuation date of 
January 1, 2012. 

The following ls a sample calculation of a time trend: 
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Coefficient for (Months x Total Living Area) = $0.833 

Average Living Area = 1,500 square feet 

Average Sale Price = $200,000 

Average Increase per month= 0.833•1500 = 1249.5 

Time Trend (r) ::::: 1249.5/200,000 ::::: 0.62475% per month 

Once the monthly rate Is established, a table of Time Adjustment Factors can be calculated for each 
month using the formula (r•Months) +1. 

Table 2 below, provides a sample table for the sales period, from July 2010 to December 2011, a period 
of 18 months. 

To centre the time adjustment factor on a desired month, simply divide the time trend for the desired 
month by each monthly time trend. To centre the time adjustment on December 2011, divide 1.1186 by 
each monthly trend. 

The ratio of the monthly TAFs will provide the percentage change In the market between the sale dates. 

a e : ampe me Tbl2S ITI Adj ustment actor a e F T bl 
Time Adjustment 

Sale Date Month Number TimeTrend Factor 
July2010 1 1.0062 1.1117 
August2010 2 1.0125 1.1048 
September 2010 3 1.0189 1.0979 
October 2010 4 1.0252 1.0911 
November 2010 5 1.0316 1.0843 
December 2010 6 1.0381 1.on6 
Januarv 2011 7 1.0446 1.0709 
February 2011 8 1.0511 1.0643 
March 2011 9 1.osn 1.0577 
Aprll 2011 10 1.0643 1.0511 
Mav2011 11 1.0709 1.0446 
June 2011 12 1.0776 1.0381 
July2011 13 1.0843 1.0316 
August2011 14 1.0911 1.0252 
Seatember 2011 15 1.0979 1.0189 
October 2011 16 1.1048 1.0125 
November 2011 17 1.1117 1.0062 
December 2011 18 1.1186 1.0000 
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To conduct Its re-sale analysis for this study, MPAC time adjusted the Initial sale of each property to that 
of the second sale using the ratio of monthly TAFs. This produces a trended sale price as of the re-sale 

date. Table 3 provides an example using the same data as Table 1 above. 

Table 3: MPAC's Re-Sale Analysis Sample calculatlon 

Sale· TAFtoJan 1, Trended Sale Percentage 

Price Sale Date 2012 TAFRatio Price .. . Difference 

Initial Sale $100,000 October 2010 1.0911 1.078 $107,800 

Re-Sale $115,000 October 2011 1.0125 6.68% 

In the example, the property Initially sold for $100,000 In October 2010. It sold again In October 2011 
for $115,000. The TAF from October 2010 to January 1, 2012 ls 1.0911, Indicating an overall Increase of 
9.11% over the time frame. The TAF from October 2011 to January 1, 2012 ls 1.0125, Indicating an 
overall Increase of 1.25% over the time frame. The ratio of the TAFs ls 1.078 (1.0911/1.0125), which 
indicates a 7.8% Increase the 12 months between sales. The Initial sale price Is trended by 7.8% 
(multiplier of 1.078) to produce a trended sale price of $107,800. 

An examination of the differences between the trended sale price and the actual sale amounts reveals 
the actual market change Indicated by the re-sales as compared to the market change Indicated by the 
entire market area. In other words; 

• A difference of 0% would Indicate that the market change as shown by the re-sales Is exactly the 
same as that Indicated for their respective market areas. 

• A difference above 0% means that the re-sales are Indicating greater Inflation In value than their 
respective market area. 

• A difference below 0% means that the re-sales are Indicating greater deflation In value than that 
of their respective market areas. 

In the sample calculation above, the re-sale of the subject property at $115,000 ls 6.68% greater than 
the trended sale price In the market area of $107,800. 

Table 4 provides the median percentage change for the 2,051 re-sales In MPAC's sales database using 

the previously defined distance groupings. 

Table 4: Summary of MPAC's Re-sale Analysis 

Median Number 
Percentage Minimum Maximum Number of of Sales 

Distance Number of Difference Percentase Percentage Sales Less Greater 
Grounln• Sales Difference Difference than CJ% than CJ% 

Wlthlnlkrn 12 2.84 -15.36 30.61 4 8 
1krnto2krn 52 6.35 -14.29 63.00 16 36 
2krnto5krn 150 -057 -18.90 88.10 n 73 
OutsldeSkm 1,837 2.05 -28.16 127.02 680 1,157 
OVERALL 2,051 1.96 -28.16 127.02 777 1,274 
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The results in Table 4 Indicate that re-sales of properties closest to wind turbines are experiencing 
greater market Increases than their respective market area. In terms of Individual re-sale market 
Increases, re-sale's with market shifts greater than 0% out number re-sales with market shifts Jess than 
0% by approximately 2 to 1 for properties within 2 km of an Industrial wind turbine. This result would 
indicate no loss In price due to proximity to the IWT. 

Summary of Findings 

MPAC's own re-sale analysis using a generally accepted methodology for time adjustment factors 
Indicates no loss In price based on proximity to the nearest IWT. This analysis using similar logic to that 
used In the Lansink study confirms the previous results from MPAC's report on the Impact of wind 
turbines on 2012 0/As and Is contrary to the conclusions of the Lansink study. 

Of the 2,051 sales used In MPAC's re-sale analysis, 2,002 had higher second sales, nine sold for the same 
price twice and 40 sold for less the second time. Of the 40 that sold for less the second time, 39 are 
outside 5km of an IWT, 1 is within 2 to 5km of an IWT and none are within 2km. That means 97.5% of 
these properties sold for more the second time. It is possible that some selection bias may exist In the 
Lanslnk studies. MPAC has attempted to prevent this by using all available re-sales In its analysis. 

MPAC previously applied the same re-analysis logic to another study conducted by Lanslnk Appraisal and 
Consulting on the potential Impact of existing or proposed gravel pits on neighbouring residential 
properties". The gravel pit study followed the same methodology as the Lanslnk Wind Turbine Study. 

Similar to this study, 13 of the 19 properties used had resale prices that were lower than the Initial sale 
used In the study. Of the remaining six sales, one sold for the same price twice, one sold for $1,000 
more than five years after the initial sale and one had 20 years between sales. The Lansink Gravel Pit 
study concluded a potential diminution in price (if any) of approximately 22%. MPAC's internal analysis 
Indicated no loss in price in the study area using the same re-sale analysis process. 

" Ben Lanslnk, •ease Studies: Diminution / Change In Price (If any) on Residential Real Estate Located In the Vicinity 
of an Existing or Proposed Ontario Pit or Quarry," Lanslnk Appraisals and Consulting, July 2013 
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