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Introduction
This document captures the logic for the derived measures used in the following 8 detailed reports on property tax defaulters:
· Top Tax Defaulters
· Top Mismatch Tax Paid 2016 – 2017
· Top Duplicate Application Number
· Top Properties with High Historical Variance
· Top Street High Variance Tax Paid
· Top Mismatch New – Old Amount
· Top Tax Payers Across Years
· Top PID with duplicate Info
[bookmark: _Toc482885524]1. Top Tax Defaulters
[bookmark: _Toc482885525]1.1. Report Overview
This report captures the top 100 properties for which taxes haven’t been paid, and the amount of money due from them.  Defaults are identified at the property level. 
Defaulters are defined as properties for which taxes haven’t been paid till date, since the date of last payment (Refer illustrative table below). 
	Property
	’13 – ‘14
	’14 – ‘15
	’15 – ‘16
	’16 – ‘17
	Defaulter

	P1
	Paid
	Paid
	Not Paid
	Not Paid
	Yes

	P2
	Paid
	Not Paid
	Paid
	Paid
	No

	P3
	Paid
	Paid
	Paid
	Paid
	No



[bookmark: _Toc482885526]1.2. Key Metrics
[bookmark: _Toc482885527]1.2.1. Year_last_paid
This metric captures the most recent year for which property tax was collected, after which no tax was collected for the property. 
[bookmark: _Toc482885528]1.2.2. Tax_defaulted
The amount of tax due from the properties which have defaulted their payments. 
This metric is calculated by finding the average tax paid till the year_last _paid, and extrapolating this to the years not paid, by multiplying the average tax paid with the number of years not paid (Refer illustrative table below).


	Property
	WardNo
	’12-‘13
	’13-‘14
	’14-‘15
	’15-‘16
	’16-‘17
	Average
	Tax Due

	193-W0135-1
	193
	Not Paid
	Not Paid
	89,538
	64,818
	Not Paid
	(89,538 + 64,818)/2 = 77,178
	77,178*1 = 77,178

	193-W0104-21
	193
	1,85,60,162
	1,79,24,850
	88,32,208
	Not Paid
	Not Paid
	(1.85 + 1.79 + 0.88)/3 = 1.5 Cr.
	1.5*2 = 3 Cr.



[bookmark: _Toc482885529]1.3. Assumptions
The assumptions made in this report are:
· If tax wasn’t paid for an intermediate year, and paid for a subsequent year, it is assumed that the tax for the subsequent year includes the tax from the previous year
· Ex: In the table in section 1.2.2, It is assumed that P2 has paid the tax for year ’14-’15 in the year ’15-‘16
[bookmark: _Toc482885536]2. Top Duplicate Application Number
[bookmark: _Toc482885537]2.1. Report Overview
This report captures the instances where the same application number is repeated across different properties, within the same assessment year. Since the repetition of application numbers happens across wards, this report cannot be broken down to a ward level. 
Properties flagged in this report might be indicative of data entry/update errors, where the application number was wrongly repeated for different properties, or might also be indicative of discrepancies in registering tax collection. 
[bookmark: _Toc482885538]2.2. Key Metrics
Refer table below to while reading Key Metrics
	Property
	App_no
	Year
	Tax Paid

	176-M0133-46
	160000311
	2016-2017
	 21,094,804

	009-W0699-14
	160000311
	2016-2017
	4,707

	176-M0133-46
	890060005
	2015 – 2016
	16,874,880

	009-W0699-14
	813088268
	2015 – 2016
	4,679


[bookmark: _Toc482885539]2.2.1. mismatch_year
This metric captures the assessment years where a duplication of the application numbers were found. For the illustrative data, the mismatch years would be identified as 2008 – 2009 and 2009 – 2010. 
[bookmark: _Toc482885540]2.2.2. mismatch_app_no
This metric captures the application numbers which were found to be repeating for a particular mismatch year. For the illustrative data:
	Mismatch_year
	Mismatch_app_no

	2016 – 2017
	160000311



[bookmark: _Toc482885541]2.2.3. total_mismatch_amount
This metric captures the sum total of taxes corresponding to the application numbers which were found to be duplicated for the assessment year. For the illustrative data,
	Mismatch_year
	Mismatch_app_no
	Total_mismatch_amount

	2016 – 2017
	160000311
	21,099,511


[bookmark: _Toc482885542]2.3. Assumptions
The assumptions made while generating this report are:
· Application numbers which repeat in a different assessment year are not considered anomalies. Only application numbers which  repeat in the same year for different properties are considered anomalies
[bookmark: _Toc482885543]3. Top Properties with High Historical Variance
[bookmark: _Toc482885544]3.1. Report Overview
This report captures the potential for collecting additional tax from properties that might be underreporting their taxes. Such properties are identified by studying their historical tax payments, and identifying those properties which exhibit a decreasing trend in the amount of tax paid.
Properties flagged in this report should be further studied to understand the reason for this high variation, especially if the taxes paid fluctuate, or decreases sharply after a period of high payment. 
[bookmark: _Toc482885545]3.2. Key Metrics
Refer table below while reading key metrics
	Historical payments for property 
193-M0133-83
Ward No: 193

	Year
	Tax

	2012 – 2013
	8,32,413

	2013 – 2014
	38,409

	2014 – 2015
	26,437

	2015 – 2016
	3,74,145

	2016 – 2017
	10,47,357



[bookmark: _Toc482885547]3.2.1. Potential
This metric gives an indication of the amount of additional tax that can be collected from the property, not including penalties and fine for suppression. It is calculated by finding the maximum tax paid till date for each year, and the difference between the amount paid for that year and the maximum tax paid till that year. The differences for all the years are summed up as the total additional opportunity. For the given sample data:
	Historical payments for property 
193-M0133-83
Ward No: 193

	Year
	Tax
	Max Tax Paid Till Date
	Year Potential

	2012 – 2013
	8,32,413
	8,32,413
	0

	2013 – 2014
	38,409
	8,32,413
	7,94,004

	2014 – 2015
	26,437
	8,32,413
	8,05,976

	2015 – 2016
	3,74,145
	8,32,413
	4,58,268

	2016 – 2017
	10,47,357
	10,47,357
	0

	Total Potential
	20,58,248



[bookmark: _Toc482885548]3.3. Assumptions
The assumptions made in the report are:
· Variation due to an increase in the payment of property taxes is acceptable. However, we do not expect to see a decrease in property tax, after an increase
[bookmark: _Toc482885549]4. Top Street High Variance Tax Paid
[bookmark: _Toc482885550]4.1. Report Overview
This report captures the variations in the total property taxes paid for the properties on a given street, and identifies the top streets with the maximum variations in property tax payment. 
Properties flagged in this report need to be physically verified to understand if the variation in payment is justified (due to a differing number of floors, commercial vs residential properties, etc).
Note that for the final report, a random sample of 10 properties were chosen per ward for verification against BBMP’s GIS system. 
While the report cannot by itself give a revenue estimate, it can shortlist the streets where physical verification might be required, to understand the street level variation. 



[bookmark: _Toc482885551]4.2. Key Metrics
Refer below table while reading the key metrics. The street is found on Ward number 100.
	Street_no
	#properties
	PID
	Owner
	Total_tax_from_08_17

	W0082
	13
	100-W0082-2
	SECRETARYKARNATAKA STATE
	16,16,736

	W0082
	13
	100-W0082-16
	DEVANATH  R.
	26,694

	W0082
	13
	100-W0082-7
	N.S. Manjunath
	24,198

	W0082
	13
	100-W0082-12A
	RAJANNA  B.
	20,137

	W0082
	13
	100-W0082-8
	GANGADHARAIAH
	13,324

	W0082
	13
	100-W0082-9
	RAMESH   L   &LOKESH  L
	12,826

	W0082
	13
	100-W0082-5
	Arun KumarSiddamallappa Sajjan
	11,606

	W0082
	13
	100-W0082-10
	Jagadish  Prasad N .S
	6,041

	W0082
	13
	100-W0082-
	Vijayalakshmi S.G.
	4,498

	W0082
	13
	100-W0082-1
	KANTHAMMA  &SUSHEELAMMA
	4,017

	W0082
	13
	100-W0082-4
	SIDDARAJU M. &MANJULA
	2,714

	W0082
	13
	100-W0082-6
	S  VENKATESH
	1,751

	W0082
	13
	100-W0082-14
	Nagaraj R.
	1,603


[bookmark: _Toc482885552]4.2.1. Street Potential
This metric captures the overall potential for additional revenue collection from properties on a street, if none of the properties can justify the reasons for paying lower taxes. Note that the actual revenue collected would be lesser, since not all the properties can be expected to pay in the same bracket. For the illustrative data, this metric is calculated as:

For the illustrative data, 



[bookmark: _Toc482885553]4.3. Assumptions
The assumptions made in this report are:
· Everything else (#floors, sq. area, etc) remaining equal, the property tax paid by two properties on the same street must be the same
[bookmark: _Toc482885554]5. Top Mismatch New – Old Amount
[bookmark: _Toc482885555]5.1. Report Overview
This report captures the properties where a mismatch is observed between the tax data previously provided, and the updated data provided. The top 100 properties where the maximum mismatch are listed in this report.
Properties flagged in this report need to be studied in the database to understand the reasons for the mismatch between the data. 
[bookmark: _Toc482885556]5.2. Key Metrics
Refer below table when reading key metrics
	Source
	PID
	Ward No.
	Year
	App_no
	Tax Paid

	New Data
	193-M0133-38
	193
	2012-2013
	531193221
	2,610,377.00

	Old Data
	193-M0133-38
	193
	2012-2013
	531193221
	1,379,046.00

	New Data
	111-W0106-15
	111
	2012-2013
	531369801
	6,901,642.00 

	Old Data
	111-W0106-15
	111
	2012-2013
	531369801
	3,558,703.00


[bookmark: _Toc482885557]5.2.1. mismatch_year
Year where for a given SAS ID and App_no, a mismatch is found in the tax paid between the old and the new source. For the given sample data, the mismatch_year would be 2008 – 2009 and 2009 – 2010. 
[bookmark: _Toc482885558]5.2.2. app_no_mismatch_amount
Application number where a mismatch is found in the tax paid for an assessment year, between the old and new data. For the given sample data:
	Mismatch_year
	App_no_mismatch_amount

	2012-2013
	531193221

	2012-2013
	531369801


[bookmark: _Toc482885559]5.2.3.New_amount
The amount paid for a particular year, for a particular application number, from the new PDFs. For the sample data:
	Mismatch_year
	App_no_mismatch_amount
	New_amount

	2012-2013
	531193221
	2,610,377

	2012-2013
	531369801
	6,901,642


[bookmark: _Toc482885560]5.2.4. Old_amount
The amount paid for a particular year, for a particular application number, from the new PDFs. For the sample data:
	Mismatch_year
	App_no_mismatch_amount
	New_amount
	Old_amount

	2012-2013
	531193221
	2,610,377
	1,379,046

	2012-2013
	531369801
	6,901,642
	3,558,703


[bookmark: _Toc482885561]5.2.5. Abs_potential
The absolute difference between the old and new amounts paid. For the given sample data,
	Mismatch_year
	App_no_mismatch_amt
	New_amount
	Old_amount
	Abs_potential

	2012-2013
	531193221
	2,610,377
	1,379,046
	1,231,331

	2012-2013
	531369801
	6,901,642
	3,558,703
	3,342,939



[bookmark: _Toc482885562]5.3. Assumptions
There are no major assumptions made in this report.
[bookmark: _Toc482885569]6. Top PID with duplicate Info
[bookmark: _Toc482885570]6.1. Report Overview
This report is meant to capture the cases where the PID has been truncated due to data capture/conversion issues from the newly provided data.  PIDs flagged in this report need to be verified directly from the back end database for correction.
[bookmark: _Toc482885571]6.2. Key Metrics
Refer below table when reading the key metrics
	Ward No
	PID
	SAS ID
	12-13
	13-14 
	14-15 
	15-16 
	16-17

	193
	193-M0133-
	1580121
	1,522,241
	1,616,288
	1,636,838
	1,636,838
	2,255,899

	193
	193-M0133-
	1609846
	33,670
	31,750
	27,477
	32,287
	29,362

	193
	193-M0133-
	1541630
	6,859
	7,367
	10,946
	8,354
	11,866

	193
	193-M0133-
	1608904
	11,253
	9,339
	7,299
	7,587
	7,199

	193
	193-M0133-
	1608918
	7,850
	8,220
	6,210
	6,210
	7,735

	193
	193-M0133-
	1608061
	6,174
	7,008
	5,497
	4,455
	10,910


[bookmark: _Toc482885572]6.2.1. No_of_records
The number of entries with the same PID number. For the given sample data,


	PID
	SAS
	No_of_records

	193-M0133-
	1580121
	6

	193-M0133-
	1609846
	6

	193-M0133-
	1541630
	6

	193-M0133-
	1608904
	6

	193-M0133-
	1608918
	6

	193-M0133-
	1608061
	6


[bookmark: _Toc482885573]6.2.2. Total_sas_tax
The total tax collected across all the years from a given SAS ID. For the given sample data,
	PID
	SAS
	No_of_records
	Total_sas_tax

	193-M0133-
	1580121
	6
	8,668,104

	193-M0133-
	1609846
	6
	154,546

	193-M0133-
	1541630
	6
	45,392

	193-M0133-
	1608904
	6
	42,677

	193-M0133-
	1608918
	6
	36,225

	193-M0133-
	1608061
	6
	[bookmark: _GoBack]34,044


 
[bookmark: _Toc482885574]6.3. Assumptions
No assumptions have been made on this report. 
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