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ABSTRACT: The Social Policy Simulation Database and Model (SPSD/M) is the only publicly available static tax and benefit microsimulation model in Canada. From a user’s perspective, I would like to show briefly what researchers can use SPSD/M to find in modeling the charitable donation tax credit. Also, I would like to point out a few modeling issues researchers might want to pay attention to. Determining the cost of the program being modeled is always important in tax/benefit microsimulation, but as the program interacts with the rest of the tax and benefit system, such interaction effects should not be ignored as their importance cannot be determined until the modeling is done, and they may yield nuances that could be useful in understanding the impact of changes in the tax and benefit system.
1 SPSD/M MODELING FROM A USER’S PERSPECTIVE
The Social Policy Simulation Database and Model (SPSD/M) is the only publicly available static tax and benefit microsimulation model in Canada. First developed by Michael Wolfson and his team in Statistics Canada in the early 1980s, the lofty goal is to enable anyone who is willing to make a sufficient effort to perform microsimulation impact analyses of tax and transfer program to be able to do so on their own computers, according to the Database Creation Guide of the software. Available freely to those affiliated with a university and for a fee to other researchers, SPSD/M has become the mainstay in the tool kit for researchers who are interested in estimating the cost of changes in the personal tax and case transfer system to the federal government before such changes are implemented and assessing the impact of such changes on income distribution.

From a user’s perspective, I would like to use some outputs from my use of SPSD/M in modeling charitable donation tax credit to make a modest contribution to the knowledge base of SPSD/M modeling practice. First, I would like to show briefly what researchers can use SPSD/M to find. Second, I would like to point out what modeling issues researchers might want to pay attention to. 
The rest of the paper has four sections. Section 2 offers a snapshot of SPSD/M. Section 3 shows some annotated analytical outputs of the modeling of charitable donation tax credit. Section 4 points out a few interesting modeling issues. Section 5 concludes the paper by emphasizing that modeling with SPSD/M is often about the decision of what data to generate and what data to use.
2 BRIEF OVERVIEW OF SPSD/M

SPSD/M enables researchers to conduct scenario analysis by making use of synthetic data. The data sources for SPSD/M are public use microdata files of the Survey of Labour and Income Dynamics (SLID) and Survey of Household Spending (SHS) of Statistics Canada, over 400,000 personal income tax returns as well as a 10% sample of Employment Insurance (EI) claim histories from the government’s Human Resources Development administrative system. The data cover the ten provinces in Canada only, as seen in the provincial analysis later in the paper,

The current version of SPSD/M is 14.2, released in March 2007 and based on 2002 microdata. Usually the software is updated twice a year, and it is expected to be updated later in the year. SPSD/M 14.2 comes in the classic or command line interface and a visual or windows interface. 
The classic interface enables researchers to write codes in include files and do the modeling in batch mode. A knowledge of using the DOS command prompt is required. The visual interface makes the modeling process a bit more convenient in the sense that researchers can set up the routine parts of the modeling process such as specifying the use of data files from a particular year simply by pointing and clicking. 
However, in order to do more detailed modeling work efficiently such as setting up user-defined variables or customizing the tabulation of outputs, researchers would still find the use of include files advantageous because the same set of codes can be used repeatedly by reusing the include files rather than retyping all the lines. The include files are in .cpi, .mpi or .api formats. The .cpi files are for making changes in control parameters that run the software, setting up user-defined variables and specifying tabulation of outputs. The .mpi files are for changing tax/transfer model parameters. The .api files are changing database adjustment parameters such as the growth rate of an inflation-indexed tax expenditure.
SPSD/M allows researchers to do modeling in black box or glass box. To make changes to the current tax and benefit system within the confines of the current configuration of SPSD/M such as changing the tax rates, the use of black box is suffice. To add new features to the tax and benefit system that the current SPSD/M version does not have, the use of glass box is required. Glass box modeling makes use of C++ and thus visual studio C++ is needed for compiling. Glass box can only be performed using the classic interface.
Incidentally, SPSD/M can only generate outputs in income deciles indirectly. First Researchers have to use the Distributional Facility to generate the decile break points and then they have to copy the decile break points to the include file and set up the income distributon by deciles using the SPLIT function as a user-defined variable and then specify user-defined tabulation of the output in income deciles using the user-defined variable with the SPLIT function. The Distributional Facility allows the identification of breakpoints of deciles as well as income groups of the top 1%, top 2%, top 5%, bottom 5%, bottom 2% and bottom 1%.

Still, SPSD/M is a very powerful modeling tool as it can be used to generate different scenarios quickly with include files in a batch mode. The visual interface has a lot of potential. Once a set of include and batch files are set up, the modeling can be fast as changing a line or two in an include file can generate a totally different scenario. The capability of SPSD/M to make quick runs is a double-edged sword. On one hand, it makes generating a wide variety of scenarios and tabulations quickly. On another hand, being able to sift through the mountain of data to find a pattern is time consuming.

3 USING SPSD/M IN EXPLORING INCOME DISTRIBUTIONAL OUTCOMES OF CHARITABLE DONATION TAX CREDIT
In modeling the tax and benefit system, SPSD/M can be used to ascertain the income distributional impact of various tax expenditures in Canada. In this paper an analysis of charitable donation tax credit is used as an example to highlight the kind of exploration that can be done in SPSD/M and illustrate modeling practice in conducting such analysis. The charitable donation tax credit, which is a non-refundable credit, is a matching grant program with the government subsidizing private donations with public funds. The credit rate is the lowest marginal rate of 15.5% for federal tax on taxable income in 2007 for the first $200 charitable donations and the highest marginal rate of 29% to the rest of the donations. The credit is not refundable.

The SPSD/M exploration in this section contains two parts. The first part is the basic analysis that shows what the cost of the credit is and points out which income group benefits the most from the credit. The second part is an expanded analysis that drills down to finer details of questions raised in the basic analysis.

Basic Analysis
Often an analysis of the income distributional outcomes of a tax credit asks this question: who claims what amount and benefits how much from the claims? This type of analysis often has three main components. They are the number of claimants, the amount claimed by the claimants and the benefit for the claimants in terms of tax revenue forgone by the government. The components are often divided by income levels and presented in distributional tables. 
The following is such a set of analysis of charitable donation tax credit in 2007. As SPSD/M generates the data based on synthetic data, the output is not a forecast. It is just a set of projections that enable the researchers to make the relationships between variables in the tax and benefit system, particularly after certain changes are implemented. The set contains the basic analysis by total income decile, province and gender. 
The modeling process generates two scenarios. The base scenario generates outputs of the three components with the charitable donation tax credit based on the current tax and benefit system. The alternate scenario generates outputs of the three components without the charitable donation tax credit based on the current tax and benefit system.
The following table shows the first output in this paper by total income deciles. In 2007, the total income group break points are up to $6,620 (lowest), $6621-$11,921 (second), $11,922-$16,181 (third), $16,182-$20,676 (fourth), $20,677-$27,363 (fifth), $27,364-$34,725 (sixth), $34,726-$42,926 (seventh), $42,927-$55,122 (eighth), $55,123-$74,400 (ninth) and $74,401 and more (tenth). The income group break points are $93,683 and more (top 5%) and $185,437 and more (top 1%).

Table 1: Charitable Donation Tax Credit Analysis by Income Decile
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Table 1 shows the number of claimants, the amount of credit claimed and the amount of benefits reaped by income deciles. Also given is the percent of each component by income deciles in terms of its total. The key numbers in Table 1 are the amounts of federal income tax saved by income deciles. The federal income tax saved is estimated by subtracting the alternate federal income tax payable from the base federal income tax payable.
In Table 1, although claimants in the highest income decile account for less than a quarter of the claimants, they account for about half of the amount claimed and benefits as in tax forgone. Breaking down the top decile further reveals that the claimants in the top 1% total income bracket account for about 4% of total claimants but they account for over a quarter of the total amount claimed and benefits.
Table 2: Charitable Donation Tax Credit Analysis by Province
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Table 2 shows the number of claimants, the amount of credit claimed and the amount of benefits reaped by province and the percent of each component by province in terms of its total. Ontario stands out as the source of the largest portions of claimants, amount of credit claimed and amount of benefits reaped among the ten provinces. Although Quebec is the home for the second largest percent of claimants, it only accounts for less than 10% of the amount claimed and benefited reaped.

Table 3: Charitable Donation Tax Credit Analysis by Gender
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Table 3 shows the number of claimants, the amount of credit claimed and the amount of benefits reaped by income deciles and gender as a percent of the total of each component. It shows, for example, 59% of male claimants make 69% of claims and benefit from 70% of federal income tax saved so men benefit more from the credit than women. As there are more male claimants than female claimants in total, it makes sense that male claimants benefit more from the tax credit. In particular, there are more male claimants than female claimants in the top half of the income distribution. 
Comparing the male-female split between the split of each income decile and the total of the three components shows that the two splits are quite different, especially near the top of the income distribution. In the top decile, there are three times more male claimants than female claimants, and the benefits reaped by male claimants are three times more than those for the female claimants. In the top 1% income bracket, there are four times more male claimants than female claimants, and the female claimants benefit only 13% of what their male counterparts receive. 
Table 4: Charitable Donation Tax Credit Analysis by Province and Gender
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Table 4 shows the number of claimants, the amount of credit claimed and the amount of benefits reaped by province and gender as a percent of the total of each component. Ontario men account for the largest portion of all three components, while Quebec men amount to a distant second in comparison to their counterparts in Ontario in terms of claiming charitable donation credit, and they are even further down the rankings in terms of amount claimed and benefits reaped.
In sum, Tables 1 to 4 show that

· the top income decile group comprises a quarter of claimants but receives half of the tax savings; 
· those in Ontario account for 40% of claimants but receive half of the tax savings; 

· Ontario men in the top income decile amount to less than 20% of the claimants but receive over 40% of the benefits; 
· Ontario men in the top income decile account for over 36% of the tax savings, more than other male claimant groups in other provinces. 
Expanded Analysis
Based on the above findings, it is reasonable to suspect that Ontario male claimants as a group benefit the most from the charitable donation tax credit, compared with others. The expanded analysis below aims to determine whether that is true.
 Table 5: Federal Income Tax Saved of Ontarians, by Income Decile and Gender

[image: image5.emf]Province       Men Out of 

All

Women Out of 

All

All Out of 

All

Lowest 0

0.0%

0

0.0%

0

0.0%

Second 60,608

0.003%

(52,506)

-0.003%

8,102

0.0004%

Third 1,625,705

0.1%

2,150,512

0.1%

3,776,217

0.2%

Fourth 5,034,166

0.3%

6,380,828

0.3%

11,414,994

0.6%

Fifth 18,665,579

1.0%

18,208,397

1.0%

36,873,976

2.0%

Sixth

30,869,230

1.7%

26,754,442

1.4%

57,623,673

3.1%

Seventh 52,659,536

2.8%

33,269,562

1.8%

85,929,098

4.6%

Eighth 56,356,346

3.0%

41,750,109

2.2%

98,106,454

5.3%

Ninth 80,011,361

4.3%

40,289,391

2.2%

120,300,752

6.5%

Highest 433,563,978

23.3%

116,289,793

6.2%

549,853,773

29.5%

Total 678,846,509

36.4%

285,040,528

15.3%

963,887,039

51.7%

Top 1% 285,910,012 15.3% 44,746,189 2.4% 330,656,201 17.8%

Top 5% 381,118,132

20.5%

81,575,480

4.4%

462,693,613

24.8%


Table 6: Federal Income Tax Saved of Top 1% Income Group by Province and Gender
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Table 5 shows that Ontario male claimants in the top decile receive over 23% of all tax savings from the charitable donation tax credits. Breaking down the top decile reveals that Ontario male claimants in the top 1% income group receive over 15% of the tax savings. Table 6 shows that among male and female claimants in the top 1% income group from all provinces Ontario male claimants by far reap the most benefits from the credit.

Table 7: Federal Income Tax Saved of Top 1% Income Group of Ontario by Age and Gender
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Table 8: Claimants in Top 1% Income Group of Ontario by Age and Gender
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Table 9: Average Federal Income Tax Saved of Top 1% Income Group of Ontario by Age and Gender [image: image9.emf]Age Men Women All

26-35     1,341 1,160 1,322

36-45     2,501 1,388 2,294

46-55     4,563 2,417 3,852

56-65     3,101 1,246 2,851

66 and Over 3,395 1,404 3,017

All      3,030 1,801 2,774


Table 7 shows that among Ontario claimants in the top 1% income group male claimants who are between 36 and 55 reap the most benefits. Table 8 shows that Ontario male claimants who are between 36 and 55 are about 1% of all claimants. Combining Tables 7 and 8, it is interesting to find that about 1% of Ontario men receive over 10% of all tax savings with the charitable donation tax credit. 
Table 9 shows that on average Ontario claimants in the top 1% income group receive an average tax savings ranging from slightly over $1,100 to over $4,500. Male Ontario claimants aged 46 to 55 receive the largest average tax savings of $4,560. However, the calculation of average benefits depends on what unit of analysis is chosen to be the denominator. The first issue in the section below on modeling issues addresses that.
4 SELECTED MODELING ISSUES
The third part of this paper is about two set of modeling issues. The first set is about the importance of being aware of the consequence of modeling decisions as the simple act of choosing a denominator to calculate an average may yield unintended results. The idea is illustrated with the choice of the unit of analysis used as the denominator in calculating an average amount as mentioned above. 
The second set is about the importance of paying attention to nuances as sometimes such nuances may be useful in evaluation of the design of the program being modeled. It is illustrated with changes in the tax and benefit system due to the interaction of modeled changes and other parts of the system. Such interaction effects are often unintended and not easily detected in the basic analysis.
Being Aware of Consequence of Modeling Decision

At the end of the expanded analysis claimants are used as the unit of analysis and thus as the denominator in calculating average benefit. However, there are other choices. For example, income earners can be used as the unit of analysis for average benefit if the purpose is to not to look at who makes actual contribution and get back what but to see who benefits more as a group in a pluralistic society. And as shown below in Table 10, even claimants as a category can have its own variations.
Table 10 below shows nine possible units of analysis that could be candidates for the calculation of average benefit. All these units of analysis are slightly different in numbers. Some of these unit numbers like those on taxpayers, non-taxable tax filers and income earners change in the modeling process when the credit is eliminated. The changes are due to the interaction effects between the modeled item and other aspects of the Canadian tax and benefit system, and such changes will be highlighted later in the paper.

Table 10: Possible Units of Analysis for Charitable Donation Tax Credit Analysis
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Ontario        2,386,452 2,340,904 2,142,849 6,928,743 6,918,335 2,295,180 12,895,991 9,836,287 6,921,261

Quebec         1,337,050 1,320,606 1,176,167 4,260,091 4,134,456 1,404,020 7,666,560 6,032,865 4,135,929

B.C.           748,648 723,353 642,937 2,257,599 2,254,800 867,009 4,271,429 3,371,255 2,254,906

Alberta        613,787 596,167 550,400 1,852,304 1,851,208 469,735 3,308,957 2,562,384 1,852,327

Manitoba       219,668 215,882 194,808 615,155 596,307 190,407 1,131,654 877,494 596,307

Nova Scotia    154,723 153,258 138,569 534,220 496,872 153,442 933,187 745,062 496,872

Saskatchewan   180,994 177,139 158,760 499,695 484,470 170,789 940,259 733,286 484,470

New Brunswick  125,157 122,785 112,079 404,518 390,992 140,617 748,025 594,592 390,992

Newfoundland   77,864 75,898 64,622 271,092 245,307 98,960 515,691 404,337 245,307

P.E.I.         24,764 24,284 21,384 74,391 70,562 25,860 139,638 110,844 70,589

All            5,869,107 5,750,276 5,202,575 17,697,808 17,443,309 5,816,019 32,551,391 25,268,406 17,448,960


Table 11: Average Credit Claimed by Possible Units of Analysis
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Ontario        438 447 488 151 151 456 81 106 151

Quebec         145 147 165 46 47 138 25 32 47

B.C.           405 419 471 134 134 349 71 90 134

Alberta        438 451 489 145 145 573 81 105 145

Manitoba       374 381 422 134 138 432 73 94 138

Nova Scotia    258 260 288 75 80 260 43 53 80

Saskatchewan   359 367 409 130 134 380 69 89 134

New Brunswick  242 247 271 75 78 216 41 51 78

Newfoundland   248 255 299 71 79 195 38 48 79

P.E.I.         273 278 316 91 96 261 48 61 96

All            350 358 395 116 118 353 63 81 118


Table 11 shows the use of these units as the denominator in calculating the average credit claimed. There is a wide disparity in the results. For example, if claimants are used as the denominator the average credit amount claimed for Ontario would be $438; if income earners are used as the denominator the average credit amount claimed for Ontario would be $106.  In addition, simply by looking at the average amount one might think that Ontarians and Albertans make similar claims. That’s true in average terms. But in total, Ontarians claim four times more than Albertans, as shown in Table 2.
Table 12: Average Tax Saved by Possible Units of Analysis
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Ontario        404 412 450 139 139 420 75 98 139

Quebec         111 113 126 35 36 106 19 25 36

B.C.           368 381 429 122 122 318 65 82 122

Alberta        410 423 458 136 136 536 76 98 136

Manitoba       343 349 387 123 126 396 67 86 126

Nova Scotia    241 243 269 70 75 243 40 50 75

Saskatchewan   325 332 370 118 121 344 63 80 121

New Brunswick  228 233 255 71 73 203 38 48 73

Newfoundland   208 213 250 60 66 164 31 40 66

P.E.I.         247 252 286 82 87 237 44 55 87

All            317 324 358 105 107 320 57 74 107


Table 12 shows the average federal income tax saved by using different units of analysis as the denominator. The differences, for example, between claimants and income earners, are as apparent as those shown in Table 11. Ontarians receive four times more total benefits than Albertans, even though their average benefits look similar.
Paying Attention to Interaction Effects
When changes are made to the tax and benefit system certain variables change. The changes come in two forms. The first one is genuine, and it involves changes in the number of taxpayers, non-taxable tax filers, income earners and total income. The second one is technical. As the modeling induces changes in total income, people who are in income decile A may move to income decile B. As of now it’s not feasible to track the impact of modeled changes on an individual level easily, the modeling will yield such movement of people between income brackets. Here the first form of changes is the focus here.

Taxpayers and Non-taxable Tax Filers
In modeling charitable donation tax credit, the number of taxpayers in the alternate scenario is more than that in the base scenario, while the number of non-taxable tax filers in the alternate scenario is less than that in the base scenario. Taxpayers by and large refer to taxable tax filers here. The changes are due to the fact that more people are required to pay taxes without the charitable donation tax credit so in the alternate scenario when the credit is removed the above changes occur.
Table 13: Change in Number of Taxpayers by Province
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Table 14: Change in Number of Taxpayers by Income Decile
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Tables 13 and 14 show that the number of taxpayers increases by 86,558 or 0.5% from 17,448,960 to 17,535,518. Table 13 shows that the change concentrates in Ontario, while Table 14 shows that the change concentrates on the fourth and fifth deciles. Even though the magnitude is relatively small here, it is a good practice to identify such changes and determine the extent of the changes as such changes that can yield material results not intended by the program designer/s and if the modeling is not done to find out a potential piece of information will be undetected. 
Table 15: Change in Number of Nontaxable Filers by Province
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Table 16: Change in Number of Nontaxable Filers by Income Decile 
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Tables 15 and 16 echo the changes shown in Tables 13 and 14, showing that the changes mainly happen in Ontario and in the fourth and fifth deciles. Again, the magnitude is small here, but it’s worthwhile to find out that such a change is small rather than ignore the change in modeling.
Income Earners and Total Income
The modeling of the charitable donation tax credit shows that the number of income earners in the alternate scenario is more than that in the base scenario. With the elimination of the credit in the alternate scenario, the number of income earners rises by 853 women, with 425 from Ontario, 422 from Quebec and 6 from Alberta. The change only happens in the bottom 1% income group. The number of male income earners remains unchanged. 

The increase appears to be illogical at first glance as income earners refer to those who earn total income and the credit is applied after total income is computed so there seems to be no way the credit would affect total income. The key lies with the permission of pension income splitting in Canada in 2007. A side effect of the pension income splitting is that without the charitable donation tax credit more income from pensioners is shifted to the lower income spouse, more often than not women, and thus the number of income earners rise. As the number of income earners increases in the alternate scenario without charitable donation tax credit, the existence of the charitable donation tax credit can be interpreted to have actually led to a lower count of income earners in the base scenario, even though in this case the magnitude is small.
The amount of total income actually changes in the modeling process too, and it mainly has to do with the Old Age Security (OAS) clawback. The OAS is paid to those who are 65 or older by the government, but for those who have income of over $65,311 in 2007 they will have to repay 15% of the amount above the threshold to the government as the clawback. 

In the alternate scenario the total income falls by $46,251, mainly in Ontario and Quebec. It is a miniscule amount compared to the total income of $962 billion. The OAS clawback effect happens mainly in Ontario and Quebec. There is no change in the OAS recipients in the alternate scenario, compared to the base scenario. Again, the best practice should be not to miss such an effect in modeling as at times such nuances may have material impact in program evaluation and design. 

5 HARD TO COMPRESS ALL INTERESTING INFORMATION IN ONE NUMBER
As shown in the exploration in SPSD/M modeling above, the suggested modeling practice is to look beyond the basic analysis and find out what’s happening beneath the information uncovered in the basic analysis in expanded analysis. Along the way attention should be paid to the interaction effects, which may yield nuances that could be useful in evaluating the program being modeled. 

Determining the cost of a program is always important, but other effects of the program such as the interaction effects are also worthwhile pursuits in microsimulation as unless the effects are determined one will not know whether the size of such effects is important. 
In summarizing a view on SPSD/M modeling from a user’s perspective two analogies and one observation come to mind. The analogies and observation may not be applicable only to SPSD/M modeling, but they capture the spirit of the best practice in SPSD/M modeling quite neatly. First, the modeling process is like peeling an onion as there could be something under the current layer, so one should not stop until one is through with all the layers. Second, as SPSD/M is a very powerful tool in the sense that it can generate lots of data in different scenarios quickly, one needs to find interesting and useful information amidst the sea of data efficiently and effectively. That process is like trying to sift through sand to find rice as both are mixed together. Following up on that my observation is that in pursing the previous two objectives, the willingness to make a sufficient effort is the key, just like what Wolfson and his team had in mind two decades ago. No matter how fast the computer is and how advanced the SPSD/M version is, that requirement of the modeling process will remain.
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