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Part I 

Objective: To update the property tax analysis originally performed for the Philadelphia Tax 

Reform Commission in 2003. 

 

Procedure: The analysis essentially involves comparing house values to their assessed values, 

ŀƴŘ ǘƘŜƴ ŎƻƳǇǳǘƛƴƎ ǎƻƳŜ ŘƛŀƎƴƻǎǘƛŎ ǎǘŀǘƛǎǘƛŎǎΦ  {ƛƴŎŜ ƛǘΩǎ ŘƛŦŦƛŎǳƭǘ ǘƻ ƻōǘŀƛƴ ǇǊŜŎƛǎŜ ŀƴŘ 

objective values for all single-family homes in Philadelphia, we use actual sales prices. 

 

Data: All 2007 home sales were extracted from my proprietary database.  Properties with any 

tax exemptions were dropped, as well as outliers with prices <=$10,000 or >=$2m.  Only single-

family homes were retained; condos and apartment properties were dropped.  This database 

includes only arms-length transactions between private individuals, so prices are likely to reflect 

true market values since buyers and sellers in these transactions are likely to be seeking a price 

that maximizes their own self-interest.  There were 16,890 transactions in the dataset used in 

this analysis.   

The following figure shows a map of these home sales in 2007, color-coded by their transaction 

price: 
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The map uses a temperature color ramp, with cool colors denoting relatively low-priced home 

sales and warm colors denoting relatively high-priced home sales.  Unsurprisingly, the lowest-

priced dwellings are located in the low-income neighborhoods of North and West Philadelphia, 

while the higher-priced dwellings are located in the more affluent neighborhoods of Center 

City, Northwest Philadelphia and Upper Northeast Philadelphia. 

Variable Definitions: For each transaction, the following variables were computed: 

Assessment Ratio (AR): The Assessment Ratio of a property is the ratio of each individual 
ǇǊƻǇŜǊǘȅΩǎ ŀǎǎŜǎǎŜŘ ǾŀƭǳŜ ό!±ύ ǘƻ ƛǘǎ ƳŀǊƪŜǘ ǾŀƭǳŜ όa±ύ1.  MV is proxied by the recorded sales 
price of each property. 
 

                                                           
1 bƻǘŜΥ ¢ƘŜ ƴƻƳŜƴŎƭŀǘǳǊŜ ǳǎŜŘ ƛƴ ǘƘƛǎ ŘƻŎǳƳŜƴǘ ƛǎ ŘƛŦŦŜǊŜƴǘ ǘƘŀƴ ǘƘŜ ƻƴŜ ǳǎŜŘ ōȅ tƘƛƭŀŘŜƭǇƘƛŀΩǎ ŀǎǎŜǎǎƛƴƎ 
ŀǳǘƘƻǊƛǘȅΣ ǘƘŜ .w¢Φ  Lƴ .w¢ ǘŜǊƳƛƴƻƭƻƎȅΣ άaŀǊƪŜǘ ±ŀƭǳŜέ ƛǎ ǘƘŜ .w¢Ωǎ ŜǎǘƛƳŀǘƛƻƴ ƻŦ ǿƘŀǘ ŀ ǇǊƻǇŜǊǘȅ ƛǎ ǿƻǊǘƘΣ ŀƴŘ 
ά!ǎǎŜǎǎŜŘ ±ŀƭǳŜέ ƛǎ άaŀǊƪŜǘ ±ŀƭǳŜέ ǘƛƳŜǎ ǘƘŜ ŦǊŀŎǘƛƻƴŀƭ ŀǎǎŜǎǎƳŜƴǘ ŦƻǊƳǳƭŀ ƻŦ лΦонΦ  LƴǎǘŜŀŘΣ ǿŜ ǳǎŜ ά!ǎǎŜǎǎŜŘ 
±ŀƭǳŜέ ǘƻ ƳŜŀƴ ǘƘŜ ŜǎǘƛƳŀǘŜŘ ŀǇǇǊŀƛǎŀƭ ǾŀƭǳŜ ǎŜǘ ōȅ ǘƘŜ ŀǎǎŜǎǎƻǊΣ ŀƴŘ άaŀǊƪŜǘ ±ŀƭǳŜέ ǘƻ ƳŜŀƴ ǘƘŜ ŀŎǘǳŀƭ ǾŀƭǳŜ 
the property would transact for under arms-length market conditions. 
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Where:  
AV = Assessed Value (determined by the BRT) 
MV = Market Value (the arms-length Sales Price) 
ƛҐмΣнΣΧΣb 
N=# of properties=16,890 
 
Coefficient of Dispersion (COD): The /h5 ƳŜŀǎǳǊŜǎ ǘƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ŀ ŘǿŜƭƭƛƴƎΩǎ ŀǎǎŜǎǎƳŜnt by 
computing the absolute percentage by which the assessed value deviates from its market value: 
 

 

 
Where: ARi = Assessment Ratio of ith property 
AR0 = Target Assessment Ratio in the taxing jurisdiction 
(And | denotes the absolute value operator.) 
 
In a world of perfect accuracy, every property would be assessed exactly at its market value.  If 
ǘƘƛǎ ǿŜǊŜ ǘǊǳŜΣ ŜŀŎƘ ǇǊƻǇŜǊǘȅ ǿƻǳƭŘ ƘŀǾŜ ŀƴ !w ƻŦ άмέ ŀƴŘ ŀ /h5 ƻŦ άлέΦ  IŜƴŎŜΣ ǿŜ ǳǎŜ ŀ ǾŀƭǳŜ 
ƻŦ άмέ ŦƻǊ !w0, and then compute the COD for 16,890 home sales.  The mean COD is then 
computed as the average COD across all properties. 
 
The International Association of Assessing Officers states that the Target COD for residential 
ǇǊƻǇŜǊǘƛŜǎ ƛƴ άƻƭŘŜǊΣ ƘŜǘŜǊƻƎŜƴŜƻǳǎ ŀǊŜŀǎέ such as Philadelphia should be 15% or less. 
 
 
Price-Related Differential (PRD): The PRD measures the neutrality, or equity, of property 
assessments.  It is the ratio of the average AR (across all properties) to a weighted average AR 
(across all properties), where the weights are determined by the total dollar amount of 
assessments and market value: 
 

 

 
 
If assessments are neutral and equitable, a PRD should be as close to 1 as possible.  The IAAO 
recommends these guidelines: 
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ω tw5 ғ лΦфу ŀǎǎŜǎǎƳŜƴǘǎ ŀǊŜ άǇǊƻƎǊŜǎǎƛǾŜέΤ ƛΦŜΦ ŦŀǾƻǊƛƴƎ ƭƻǿ-valued homes 
ω 0.98<=PRD<=1.03 assessments are neutral 
ω tw5 Ҕ мΦло ŀǎǎŜǎǎƳŜƴǘǎ ŀǊŜ άǊŜƎǊŜǎǎƛǾŜέ έΤ ƛΦŜΦ ŦŀǾƻǊƛƴƎ ƘƛƎƘ-valued homes 

 
 
¢ŀƪŜƴ ǘƻƎŜǘƘŜǊΣ ǘƘŜ /h5 ŀƴŘ tw5 ŀǊŜ ǿƘŀǘ ǎǘŀǘƛǎǘƛŎƛŀƴǎ ǊŜŦŜǊ ǘƻ ŀǎ άǎǳŦŦƛŎƛŜƴǘ ǎǘŀǘƛǎǘƛŎǎέ 
because they completely characterize the degree of assessment accuracy and equity in a 
particular housing market.  The COD measures accuracy, while the PRD measures equity.  They 
are analogous to kicking a field goal.  The COD tells you if you missed the field goal and by how 
ƳǳŎƘ όŀŎŎǳǊŀŎȅύΣ ōǳǘ ŘƻŜǎƴΩǘ ǘŜƭƭ ȅƻǳ ƛŦ ȅƻǳ ƳƛǎǎŜŘ ǿƛŘŜ ǊƛƎƘǘ ƻǊ ǿƛŘŜ ƭŜŦǘΦ  /ƻƴǾŜǊǎŜƭȅΣ ǘƘŜ tw5 
tells you if missed wide right (regressivity) ƻǊ ǿƛŘŜ ƭŜŦǘ όǇǊƻƎǊŜǎǎƛǾƛǘȅύΣ ōǳǘ ŘƻŜǎƴΩǘ ǘŜƭƭ ȅƻǳ ōȅ 
how much you missed.  But, taken together, they both tell you how accurate and fair 
assessments are. 
 
Citywide Results: 
 

 In 2003, we computed an average COD of 34.4%, more than double the recommended 
target.  Moreover, only 51.4% of all homes analyzed had a COD of 15% or less. 
 

 With the 2007 data, we computed an average COD of 64.2%.  Additionally, only 3% of all 
homes analyzed had a COD of 15% or less. 
 

 Clearly, assessment accuracy in Philadelphia has gotten dramatically worse since the 
original analysis done by the Tax Reform Commission five years ago. 
 

 In 2003, we computed a PRD of 1.19, which clearly exceeded the threshold value of 
1.03, indicating that assessments were regressive. 

 

 With the 2007 data, we computed a PRD of 1.2, indicating that assessments remain 
regressive, with owners of lower-priced homes paying a greater percent of their 
ŘǿŜƭƭƛƴƎΩǎ ǾŀƭǳŜ ƛƴ ǇǊƻǇŜǊǘȅ ǘŀȄŜǎΦ 

 

 Clearly, assessment inequity has remained regressive since the original analysis done 
the TRC five years ago. 

 

 In summary, assessment accuracy has worsened dramatically during the last five 
years.  While assessment regressivity has not worsened, it still remains significant. 

 
 
We now perform this same analysis by neighborhood.  For this we need to redefine our 
diagnostic statistics as follows: 
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Where:  
AV = Assessed Value2 (determined by the BRT) 
MV = Market Value (the arms-length Sales Price) 
ƛҐмΣнΣΧΣƧ 
j=# of properties in the neighborhood=16,890 
 
The neighborhood assessment ratio is defined as the ratio of total assessed value of a 
ƴŜƛƎƘōƻǊƘƻƻŘΩǎ ƘƻǳǎƛƴƎ ǎǘƻŎƪ ǘƻ ǘƘŜ ǘƻǘŀƭ ƳŀǊƪŜǘ ǾŀƭǳŜ ƻŦ ǘƘŀǘ ƴŜƛƎƘōƻǊƘƻƻŘΩǎ ƘƻǳǎƛƴƎ ǎǘƻŎƪΦ  
This ratio is not as susceptible to a few outliers like the citywide ratio is (the effect of outliers is 
more pronounced on smaller datasets, like neighborhoods). 
 
With this definition of AR, we then define a neighborƘƻƻŘΩǎ tw5 ŀǎ ŦƻƭƭƻǿǎΥ 
 

 

 
This is simply the ratio of ǘƘŜ ƴŜƛƎƘōƻǊƘƻƻŘΩǎ !w ǘƻ ǘƘŜ ŎƛǘȅǿƛŘŜ !wΦ  Lǘ ŘŜǎŎǊƛōŜǎ ǘƘŜ ŘŜƎǊŜŜ ǘƻ 
which a neighborhood is relatively over- or under-assessed, compared to the citywide average.  
Values greater than one indicate that a neighborhood is assessed at a higher fraction of its 
value than the citywide average, while values less than one indicate that a neighborhood is 
assessed at a lower fraction of its value than the citywide average. 
 
Neighborhood Results: 
 
The following map color-codes each neighborhood by its degree of relative over- or under-
assessment.  The city wide average AR is 31.67, which indicates that Philadelphiaτas a wholeτ
is under-assessed.  However, the high value of the COD indicates that there is also great 
variation in ARs across neighborhoods.  So, I color-coded neighborhoods based upon what its 
AR was relative to the citywide average of 31.67.  Values greater than that indicate a relatively 
over-assessed neighborhood, and are color-coded red.  Values less than that a relatively under-
assessed neighborhood, and are color-coded blue.  Lastly, because there was wide inter-
neighborhood variation in ARs, each neighborhood is labeled with the value of its AR. 

                                                           
2 ¢Ƙƛǎ ƛǎ ǿƘŀǘ ǘƘŜ .w¢ ǘŜǊƳǎ άaŀǊƪŜǘ ±ŀƭǳŜέ ƛƴ ƛǘǎ ǇǊƻǇŜǊǘȅ ǘŀȄ ǊƻƭƭΦ 
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The map indicates very strong geographic clustering of assessment error.  However, it does not 
appear to be systematic with respect to house values.  Relatively under-assessed 
neighborhoods include Center City West, Lower North Philly, University City and parts of West 
Philly, Kensington/Frankford and Lower North Philly.  Relatively over-assessed neighborhoods 
include the outer neighborhoods of Northeast and Northwest Philly, Upper North Philly, and 
West Philly.  Notably, the affluent neighborhood of Center City East is also included in the over-
assessed group as a singular outlier among under-assessed neighborhoods.  However, the 
margin by which its AR exceeds the citywide average is pretty small (33.2 v. 31.67, respectively) 
 
The next map shows the average COD in each neighborhood.  A green color ramp shades each 
neighborhood with a darker shade of green the higher its COD.  Neighborhoods are labeled 
with the value of their COD. 
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As the map indicates, assessment error is acutely high across the city.  The IAAO recommends a 
COD of 15% or less for older, heterogeneous urban markets like Philadelphia.  However, as the 
map indicates, the minimum COD in Philadelphia is 50%!  From there, assessment accuracy only 
gets worse, with the maximum value being 85%.  Not a single neighborhood in Philadelphia 
meets IAAO guidelines for assessment accuracy.  Essentially, the map states assessment errors 
ƛƴ tƘƛƭŀŘŜƭǇƘƛŀ ƴŜƛƎƘōƻǊƘƻƻŘǎ ǊŀƴƎŜ ŦǊƻƳ άǊŜŀƭƭȅ erroneousέ ǘƻ άƛƴŎǊŜŘƛōƭȅ erroneousέΦ 
 
The next map color-codes each neighborhood by the value of its PRD.  Following the IAAO 
guidelines, neighborhoods with a PRD greater than 1.03 are color-coded red, while 
neighborhoods with a PRD less than 0.98 are color-coded blue.  Each neighborhood is also 
labeled with the value of its PRD3. 

                                                           
3
 For visual clarity, the PRD values displayed on the map are scaled up by multiplying them times 100.  So, for 

example, a value greater than 103 is deemed as relatively over-assessed. 
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This map is essentially identical to the AR map because it basically shows the same thing: how a 
neighborhood is assessed relative to the citywide average.  But, what it also shows is that only 
one ƴŜƛƎƘōƻǊƘƻƻŘ όYƛƴƎǎŜǎǎƛƴƎύ ƳŜŜǘǎ ǘƘŜ L!!hΩǎ ǇǊƻŦŜǎǎƛƻƴŀƭ ƎǳƛŘŜƭƛƴŜǎ ƻŦ ŀǎǎŜǎǎƳŜƴǘ 
accuracy and equity!  In other words, the degree of relative over- and under-assessment is very 
large, even for specific neighborhoods and not just the city. 
 
As support of this last statement, consider the range of ARs across neighborhoods.  At the 
lowest end, Point Breeze is the most under-assessed neighborhood, with an AR of 13 and a PRD 
of 42, respectively.  At the highest end is Southwest Philadelphia, with an AR of 44 and a PRD of 
139. 
 
A table reporting the AR and PRD of each neighborhood is located in the appendix of this 
report. 
 
Results in Context:  While these results may seem dramatic, they should be understood in 
ŎƻƴǘŜȄǘΦ  Lƴ ǇŀǊǘƛŎǳƭŀǊΣ ƛǘ ƛǎ ƘŜƭǇŦǳƭ ǘƻ ŜȄŀƳƛƴŜ ǿƘŀǘ Ƙŀǎ ƘŀǇǇŜƴŜŘ ƛƴ tƘƛƭŀŘŜƭǇƘƛŀΩǎ ƘƻǳǎƛƴƎ 
market since the results of the Tax Reform Commission were first published in late 2003. 


