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ABSTRACT 
A previous paper of the authors presented a pure markov chain model to 
forecast New York State public welfare cases. The model is comprised of 
three major components: transferred cases, closed cases, and opened 
cases. It was found that the opening and closing portions of the model 
contributed the majority of the forecasting error. This report compares 
the previous approach to a modified markov model with opening and 
closings determined by measures of policy change (version 1) or by 
linear regression on socio-economic and demographic factors (version 2). 
In this model, intercase transfer rates are conditional upon openings and 
closings. A validation procedure selected the modified model (version 1 ) 
to forecast total caseloads. The forecasts indicated mean absolute per 
cent errors for individual welfare categories and total caseloads of: 1.9 
and 0.65 (1972), 1.3 and 1.0 (1973), respectively. The errors are well 
below the five per cent level required for departmental budget 
preparations. The model may be implemented with internally generated 
data. 

Introduction 

The New York State Department of Social Services prepares a 
forecast of the total welfare caseload for the purpose of submitting 
its budget request for the coming fiscal year which begins in April. 
These requests are normally prepared in September of the prior 
fiscal year. Although no documentation of the techniques 
employed were prepared by the department, it was revealed that 
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none of the many variables influencing caseload dynamics were 
taken into account other than a straight forward extrapolation of 
past caseload historical trends. Of prime importance were the 
forecasting errors of the total caseload which were found to be in 
the order of ten per cent. Officials stated that a five per cent error 
on total caseload forecasts would provide a marked improvement 
and be considered an acceptable level of error for their purposes. 
As such, it was decided to develop a forecasting model which 
included flows of cases into, out of, and between welfare caseload 
categories on a statewide level. This resulted in the markov chain 
model discussed in Part 1 of this study [1] . The model was 
comprised of three major components: opened cases, closed cases 
and intercategory transfers. These three components were combined 
to provide a projection of caseload dynamics on a quarterly basis. 
A preliminary forecast was prepared ex post facto for the fiscal 
year 1972. This forecast revealed a .2 per cent, four quarter mean 
absolute value error between observed and estimated welfare case
load totals. However, this error must be attributed totally to the 
transfer and closing portions of the model as actual observed 
opening data were used in the projection. Closed cases were 
roughly estimated on the basis of average closing rates and revealed 
a mean average absolute value error for total closed cases of 2.45 
per cent. As total closings are approximately ten per cent of the 
total caseload this accounts for almost all of the total caseload 
error of .2 per cent. As total openings are also approximately ten 
per cent of the total caseload it was decided to devote further 
effort to the improvement of the opening and closing portions of 
the model. 

Three alternative techniques were evaluated for forecasting 
caseload openings and closings. The first technique is based on the 
use of past opening and closing rates as a function of cases under 
care by each category. When combined with markov intercase 
transition rates it is termed the pure markov chain model (PMC). 
This model is the one investigated in part 1, and essentially 
represents a closed system. The second technique employs 
regression analysis to predict opened and closed cases as a function 
of socio-economic, demographic, and administrative policy factors. 
As implementation of this technique involves an appreciable 
amount of work in the collection and projection of these factors, 
it was decided to evaluate a simplified opening-closing model based 
only upon the anticipated effects of administrative policy decisions. 
As all administrative policy decisions for the coming fiscal year 
must be included in the budget proposal, the information required 
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for the implementation of this model is readily available from 
internal sources. The last two versions when combined with the 
intercase transition component requires a modification of the 
intercase transition rates, and are, therefore, referred to as modified 
markov chain models (MMC). To distinguish between the two 
methods of predicting openings and closings in the MMC model, 
we designate MMC1 and MMC2 as those using anticipatory policy 
change and linear regression, respectively. 

In the next section of the paper, the mathematical basis of the 
MMC model is developed. This is followed by a description of the 
caseload opening and closing submodels. These submodels are then 
calibrated, using 1972 data, and the best predictive technique 
selected by a validation procedure. The last two sections of the 
paper provide projections for the years 1972 and 1973, and a 
summary and conclusion. 

The Modified Markov Chain Model 

As the PMC model has been previously described in [1] , it will 
not be repeated here. In that model it was determined that the 
intercase transition rates, q^, between all five caseload categories 
were found to be relatively stable. This finding will be also applied 
to the MMC model. In the MMC model the actual number of 
openings and closings are determined by either linear regression 
equations or estimates of anticipatory policy effectiveness. 
Equivalent closing rates may then be computed. It is then 
necessary to readjust the intercase transition rates to balance the 
system. The procedure is as follows: 

Let s* be the estimated number of cases closed from category i 
in the interval of time (t, t + 1), and p* the total category i caseload 
at time t. Then the closing rates q*6 may be computed as: 

QÎ6 =sf / p j , i = l 5 (1) 
Let q°j be the original PMC intercase transition rates, and q^ the 

relative intercase transition rates which preserves the original inter-
case relationships within the system. Then, 

q u = q 3 / S q 8 , i = l , . . . , 5 (2) 
j = i 

such that, 
5 _ 
Σ qjj = 1, i = 1, . . . , 5 

i = i 
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Let q[j be the intercase transition rates adjusted for the 
prevailing closing rates in the MMC model. The MMC transition 
equations, where nf represents the openings in category j over the 
interval (t, t + 1), are: 

P j
t + 1 = Σ qî,pî + n i , j = 1 5 (3) 

i = l 

To insure that the intercase transition rates are balanced, the 
following identity must hold: 

I qîi = 1 - <^6 , i= l 5 (4) 
i = i 

Selecting 

qfi = Oui ( 1 - q*6) (5) 
satisfies the required identity (4) and after substitution in (3) yields: 

ρί+ 1 = Σ ^ ( ρ ϊ - 8 ϊ ) + ηί,ί = 1 , . . . , 5 (6) 
i = l 

Thus, to operate the model, one need not actually calculate the 
closing rates q i 6 but may use the projected openings, Sj* directly in 
(6). The qjj are determined from the PMC stable rates as in (2). An 
interpretation of (6) is that if an individual leaves the system in 
period (t, t + 1) he does so from the state he is in at time t. (Thus, 
predicting situations where an individual transfers within the 
system and then leaves during the interval (t, t + 1).) The first term 
in (6) represents the nonclosed cases (after subtracting out a 
prediction of closings s[) that either remain in category j or are 
transferred from the other four categories within the system to j . 
To these remaining cases are added a prediction of the number of 
new case openings nj. Openings and closings are predicted by either 
of two methods in the MMC equation. These are version 1: 
anticipatory policy change; and version 2: linear regression 
designated MMC1 and MMC2, respectively. 

Caseload Openings and Closings 

In the PMC model, opening and closing rates are determined as 
an average of past history. In MMC1 the effects of internal policy 
decisions on opened and closed case ratios are estimated on a 
judgemental basis by concensus of departmental officials. In MMC2 
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linear multiple regression functions are constructed for newly 
opened and closed cases by category as the dependent variable. 
The independent variables are those which influence or explain the 
change in caseload behavior. They are classified into the following 
four major groupings: cases under care, administrative policy, 
economic influences, and demographic factors. The considerations 
taken into account in the selection of the independent variables 
are based on availability of numerical data and reasonable 
theoretical hypothesis on caseload behavior. These considerations 
are discussed in turn for each grouping. 

Cases under care was selected under the attraction theory, 
whereby, it is hypothesized that increased case size tends to 
encourage applications resulting in increased levels of newly opened 
cases. 

It is also hypothesized that administrative policy exerts a strong 
influence on the public welfare caseload. As this influence is 
difficult to assess in quantitative terms, for the purpose of this 
study, administrative policy is measured from available data 
collected monthly by the Department of Social Services [2] on 
reasons for opening and closing public assistance cases. These 
reasons are listed under the categories of: family, health, financial 
and legal reasons. The legal reason category is most reflective of 
administrative policy as it includes: changes in state law or agency 
policy, refusal after acceptance to comply with eligibility 
requirements, determination of no eligible child in the home, etc. 
The trend to legal reasons shows a strong and increasing influence 
of policy on closings. For example, over a ten year span in ADC 
there was an increase from 31.1 to 74.2 per cent of closings due to 
legal reasons [3] . To a lesser degree, although still significant, the 
per cent of cases opened for legal reasons has also increased for 
each form of assistance. Acceptance rate has also been selected as a 
potentially influencial measure of public policy in that it is 
believed to be a measure of how strictly eligibility criteria are being 
applied. 

The economic factors which were assumed to influence the 
behavior of caseload openings and closings are: unemployment, 
unemployment insurance claims, business index, average weekly 
hours, average weekly earnings and working days in the month. 
Unemployment was hypothesized to increase openings and 
decrease closings. Unemployment insurance claims, lagged six 
months, allows us to capture the potential welfare population not 
included in the unemployment variable. The index of business 
activity is expected to have the reverse effect as unemployment. 
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Increases in the remaining three economic factors, reflecting 
increased income, should reduce the number of people meeting 
the financial criteria for assistance and have the reverse effect of 
increased unemployment. 

Births and deaths were the only demographic factors selected to 
represent changes in the population characteristics of the state as 
data on family composition and migration are not readily available 
for short term periods. Births and deaths are expected to effect 
caseload, especially in ADC. An additional child may bring a two 
parent family into eligibility for aid to families with dependent 
children. Death of an individual recipient should close his case, but 
death of a breadwinner or parent might be reason for opening a 
case due to reduced family income. 

Data Calibration 

The data calibration for the three predictive techniques used in 
this study: PMC, MMCl and MMC2 are discussed in this section. 
Each technique is calibrated on quarterly data for each of the five 
public assistance categories from the period 1969 to 1971. The 
main differences between the three techniques are based on the 
method of estimating openings and closings. In the PMC and 
MMCl models, caseload openings and closings are predicted through 
the use of caseload opening and closing rates. In the MMC2 model, 
openings and closings are predicted directly. 

Table 1 of reference [1] provides the mean data used in the 
PMC model for all but the opening rates. Average mean quarterly 
opening rates for the PMC model were computed for OAA, AB, 
AD, HR, ADC as .073, .056, .185, .264, .116, respectively. 

Data calibration for the MMCl model are based on adjusting the 
opening and closing rates of the last year according to anticipatory 

Table 1. Actual 1971 and Adjusted 1972 Opening and Closing 
Rates for MMC1 

Category 

OAA 
AB 
AD 
ADC 
HR 

Opening rates 

Actual 

.063 

.056 

.181 

.103 

.312 

Adjusted 

.050 

.050 

.142 

.088 

.312 

Closing rates 

Actual 

.056 

.047 

.122 

.084 

.245 

Adjusted 

.067 

.047 

.122 

.084 

.282 
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Table 2. MMC1 Transition Rates for 1972 Forecasting 

Toj 
from i 

OAA 
AB 
AD 
HR 
ADC 
Open 

7 
OAA 

.933 

.003 

.007 

.007 
— 

.050 

2 
AB 

.945 
— 
— 
— 

.050 

3 
AD 

.001 

.856 

.041 

.001 

.142 

4 
HR 

.003 

.002 

.644 

.008 

.312 

5 
ADC 

.001 

.013 

.026 

.907 

.088 

6 
Close 

.067 

.047 

.122 

.282 

.084 
-

policy changes for the forecasted year. The actual 1971 mean 
opening and closing rates are shown in Table 1 along with the 
adjusted rates for 1972. Administrative policy decisions planned 
for 1972 were substantial and included: a work reform policy, 
requirement of photo-identification cards, clarification and 
expansion of the definition of essential person, and a twenty per 
cent increase in social security and railroad retirement benefits. It 
is estimated that opening rates will be reduced by twenty per cent 
for the OAA, AB, AD, and ADC categories due to these policy 
changes. In addition, a fifteen per cent increase in closing rates for 
OAA and HR was estimated. On the basis of these rates, the 
original intercase transition rates q*j of the PMC model are adjusted 
according to equation (5) and shown in Table 2. Technically, it is 
not necessary to actually calculate these rates as calculating s* from 
the closing rates via (1) and q'j from q°j found in Table 1 of 
reference [1] will suffice (see equation (6)). 

Calibration of the MMC2 model requires the determination of 
the degree of association between caseload openings (closings) and 
the selected independent variables discussed previously. Data on 
the independent and dependent variables were collected monthly 
and aggregated into quarterly data. Cases opened, closed and under 
care along with legal reasons and acceptance rate were obtained 
from the records of the N.Y.S. Department of Social Services [2]. 
Demographic and economic data were obtained from N.Y.S. 
Departments of Health [4] , Labor [5] , and Commerce [6] . The 
step-wise multiple linear regression routine employed in this 
analysis was that of SPSS [7] . Regression equations were examined 
on the basis of the most recent two years of data (weaker 
relationships were found for data trends reaching farther back in 
time). The per cent of variation, R2, ranged from 93 to 99 for the 
categories of ADC, AD, and HR as shown in Table 3. It was found 
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that R2 for both OAA and AB varied from .24 to .72. As such, it 
was decided to use the method of PMC or MMC1 for estimating 
openings and closings for these cases. These findings are not 
unusual for AB as the eligibility criteria is blindness. It is surprising 
for closings of OAA as one would expect a correlation with deaths. 
A summary of the most contributing independent variables is also 
shown in Table 3, where Seq. represents the step in which the 
variable was added to the regression equation. A brief analysis of 
the results may be found in the Appendix. For further details, 
including the actual regression equations, see [3] . 

Validation Process 

The validation process for the three proposed models consists of 
two steps. Initially, a determination of the best forecasting 
technique is made on the basis of the best opening and closing tool 
as the relative intercase rates are assumed to be stable in all three 
models. Once this selection is made, projections of total cases 
under care are compared to observed data to assess the validity of 
the selected model. As the data used in the calibration are derived 
from the years 1969 to 1971, these years cannot be used to test 
the model as a forecasting tool. Observed caseload quarterly data 
for 1972 are used as an ex post facto test of the opened and 
closed cases. The best method was then used to project 1972 and 
1973 total cases under care as if the observed data were not known 
in advance. 

Tables 4 and 5 present an error analysis for each of the proposed 
opening and closing models for the year 1972. Upon examination 
of these results, it is found that MMC1 in general provides the 
best forecast of openings and closings. This model exhibited an 
average absolute value error of 7 per cent in forecasting total 
opened cases, while the remaining models gave almost an equal 
error of 18 per cent. On the single category level MMC1 performed 
better than the other two models in forecasting openings except 
for ADC where MMC2 was 2 per cent better. In forecasting 
closings, MMC1 exhibited the least absolute value error of 2.75 
per cent although PMC and MMC2 had 5.25 and 4.0 per cent, 
respectively. On the single category level, MMC2 performed better 
than MMC1 for AD only. These results indicate that MMC1 is 
superior on the basis of predicting total caseload openings and 
closings. In addition, the projection errors are underestimated as 
known values for the independent variables were used. In any real 
projection, these values would not be known in advance, and 
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Table 4. Comparison Between Quarterly Forecasting Errors of Opened and 
Closed Cases by Category Using Pure Markov Chain, 

Modified Markov Chain, Version I and Version II , 1972 

Category 

AD 

ADC 

HR 

Total 

Pure 
Markov 
Chain 

6 
29 
51 
62 

21 
42 
35 
54 

-25 
-21 
- 13 
+ 1 

- 1 
13 
20 
35 

Opened Cases 

Modified Markov Chain 
Version 1 Version II 

- 19 
- 0 4 
+ 8 
+13 

- 8 
+ 6 
- 1 
+11 

-11 
- 8 
- 2 
+11 

- 1 2 
- 2 
+ 1 
+11 

8 
29 
38 
50 

3 
5 
4 
7 

13 
18 
20 
39 

08 
16 
21 
25 

Pure 
Markov 
Chain 

- 5 
+ 4 

21 
28 

- 2 7 
- 2 4 
- 1 7 
-13 

+10 
12 
17 
6 

- 8 
- 4 
+ 5 
+ 4 

Closed Cases 

Modified Markov Chain 
Version 1 

- ■ 

-
+ 
+ 

+ 
+ 
+ 
-
-
-
+ 
+ 

-
-
+ 
+ 

12 
7 
4 
7 

3 
4 
6 
6 

6 
5 
1 
4 

4 
2 
4 
1 

Version II 

1 
2 

- 5 
+10 

- 4 
3 
4 
9 

- 4 
3 
9 

11 

- 3 
3 
4 
6 

involve additional expense to project them. Since it was found that 
internal policy effects the major change in total openings and 
closings (as indicated by an analysis of the regression results in the 
Appendix), and operationally speaking, MMCl is easier and cheaper 
to implement; it was selected over MMC2 in lieu of MMC2's 
seemingly superiority in predicting ADC openings and AD closings. 

Table 5. Comparison Between the Mean Absolute Value Forecasting Errors of 
Pure Markov, Modified Markov Chain Version I and Version II , 1972 

Category 

AD 
ADC 
HR 

Pure 
Markov 
Chain 

37 
38 
15 

Opened Cases 

Modified Markov Chain 
Version 1 Version II 

11 
7 
8 

31 
5 

23 

Pure 
Markov 
Chain 

15 
20 
11 

Closed Cases 

Modified Markov Chain 
Version 1 Version II 

7.5 
4.75 
4.0 

4.5 
5.0 
6.75 

Total 17 18 5.25 2.75 4.0 
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Table 6. Quarterly 1972 Projections and Error Analysis of Caseload by Category 
Using Modified Markov Chain Model (Version I) 

Category 

OAA 

AB 

AD 

ADC 

HR 

Total 

Quarter 

1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

Estimated 

111592 
111361 
111153 
110970 
3990 
3971 
3952 
3933 

135456 
139668 
143818 
147909 
345805 
348470 
351140 
353818 
100836 
99440 
98135 
96918 
697679 
702910 
708198 
713548 

Observed3 

111584 
112392 
111917 
108617 
4011 
4085 
4164 
4213 

137055 
143401 
147333 
149993 
347376 
349551 
352620 
352577 
101522 
102091 
101366 
99308 
701548 
711520 
717400 
714708 

Residual 

+ 8 
-1031 
- 764 
+2353 
- 21 
- 114 
- 212 
- 280 
-1599 
-3733 
-3515 
-2084 
-1571 
-1081 
-1480 
+1241 
- 686 
-2651 
-3231 
-2390 
-3869 
-8610 
-9202 
-1160 

Per cent 
error 

0.0 
-0.9 
-0.7 
+2.2 
-0.5 
-2.8 
-5.4 
-7.1 
-1.2 
-2.7 
-2.4 
-1.2 
-0.4 
-0.3 
-0.4 
+0.4 
-0.6 
-2.7 
-3.3 
-2.5 
-0.5 
-1.2 
-1.3 
-0.1 

These figures were adjusted f rom those of Table 4 in reference [1 ] after corrections of 
faulty reporting. 

Using MMC1, a forecast of total caseload by category for the 
year 1972 was attempted. This forecast is based on the adjusted 
opening and closing rates shown in Table 1, and the use of 
equations (1), (2) and (6). Table 6 presents the resultant errors for 
each category over the four quarters of 1972. The caseload errors 
by category fluctuate between -7.0 and +2.0 per cent with an 
average absolute error of 1.9 per cent. It is also of interest to 
observe that the total caseload projection (the sum of all 
categories) exhibited an error of at most 1.0 per cent below the 
observed values. The mean absolute value of the total caseload 
projection for 1972 is .65 per cent. 
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Table 7. Quarterly 1973 Projections and Error Analysis of Caseload by Category 
Using Modified Markov Chain Model (Version I) 

Category Quarter Estimated Observed Residual 
Per cent 

error 

OAA 

AB 

AD 

HR 

ADC 

Total 

1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

108527 
108406 
108257 
108081 
4192 
4171 
4151 
4131 

151021 
151882 
152365 
152729 
93792 
88742 
84119 
77109 

350675 
348681 
346608 
344465 
708207 
701882 
695500 
686515 

108070 
106680 
106381 
106326 
4202 
4186 
4184 
4165 

152014 
149441 
151111 
155520 
98119 
88295 
81774 
75059 

350832 
345776 
342472 
339310 
713237 
694378 
685922 
680380 

+ 457 
+1726 
+ 1876 
+1755 
- 10 
- 15 
- 33 
- 34 
- 993 
+2441 
+1254 
-2791 
-4327 
+ 447 
+2345 
+2050 
- 157 
+2905 
+4136 
+5155 
-5030 
+7504 
+9578 
+6135 

+0.4 
+1.6 
+1.8 
+1.6 
-0.2 
-0.3 
-0.8 
-0.8 
-0.6 
+1.6 
+0.8 
-1.8 
-4.4 
+0.5 
+2.8 
+2.7 
0.0 

+0.8 
+ 1.2 
+1.5 
0.7 
+ 1.0 
+ 1.4 
+0.9 

The MMC1 model was again used to provide a forecast of total 
caseloads for 1973. These forecasts were made in January, 1974 
when actual 1973 caseload statistics were still in the process of 
being compiled. Actual 1973 observed data became available in 
April, 1974 after which the projections were compared and 
resulted in the forecast errors documented in Table 7. These 
projections are based on 1972 closing and opening rates modified 
according to expected administrative policy changes for the year 
1973. The adjusted rates are shown in Table 8 and reflect the 
anticipated impact of administrative actions. This impact was 
judged to decrease opening rates of AD, ADC and HR categories 
by ten per cent, and increase closing rates by five per cent for all 
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Table 8. Actual 1972 and Adjusted 1973 Openings and 
Closings Rates 

Opening Closing 

Category 

OAA 
AB 
AD 
HR 
ADC 

Actual 

. 05 

. 05 

.142 

.312 

.088 

Adjusted 

. 05 

. 05 

.128 

.281 

.079 

Actual 

. 06 

.047 

.122 

.282 

.084 

Adjusted 

.067 

.047 

.128 

.296 

.088 

categories. The analysis leading to these judgements is based on a 
restrictive administrative policy plan to control the growth of the 
1973 caseload. This plan included the actions of: introducing on 
February 1, 1973 a detailed welfare application form to replace 
the old "declaration" method of eligibility, the introduction on 
July 1, 1973 of periodic, face-to-face recertification interviews to 
replace the old "mail-order" procedure which contributed heavily 
to the error rates state auditors were finding, the implementation 
of a new intake screening and track down of missing fathers which 
resulted from the fact that more than four in every ten ineligibihty 
errors involved the absence of a father actually residing at home, 
the deployment, beginning in December, 1973, of up to 200 
members of the state audit staff to take up residence in local 
welfare agencies. The resulting 1973 forecasting errors by category 
ranged from -4.4 to +2.8 per cent with an average absolute value 
error of 1.3 per cent. It is also of interest to observe that the total 
caseload forecasts for 1973 varied between - .7 and +1.4 per cent 
with an average absolute error of 1.0 per cent. Figure 1 provides a 
plot of total caseloads over time by quarter for fiscal years 1972 
and 1973 contrasting the actual caseload history with the forecast. 
Basically, we underestimated the trend by 1.0 per cent for 1972 
and overestimated it by 1.4 per cent for 1973. 

Summary and Conclusions 

Modeling the public welfare system is approached in parts 1 and 
2 of this study by developing a mathematical model to explain and 
forecast the potential New York State Public Assistance caseload 
changes. Public assistance is disaggregated into five major categories: 
Old Age Assistance, Aid to the Blind, Aid to the Disabled, Aid to 
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Figure 1. Prediction of quarterly caseload by Modified Markov Chain 
Model (Version I) compared wi th the actual caseload for 1972 and 1973. 

the Dependent Children and Home Relief. The caseload is 
composed of three major components: case openings, case closings, 
and case transfers. These components represent the dynamic 
behavior of public assistance case movements over a particular 
period of time. 

Analysis and forecasting of caseload components are approached 
through two models: a PMC model with stationary transition rates 
and opening and closing rates as a function of the number of cases 
under care. The second model is a MMC model with intercase 
transitions conditional upon closings, and opening and closing rates 
determined by anticipatory policy changes (version I) or linear 
regression analysis (version II). MMC1 is based on the assumption 
that public assistance is a "closed system" where opened and closed 
cases are a function of administrative policy actions only. MMC2 is 
based on the assumption that public assistance is a "partially open 
system" where opened and closed cases are a function of socio-
economic factors, demographic changes as well as administrative 
policy effects. 

The PMC model and MMC1 have been calibrated on three years 
of quarterly data from 1969 to 1971. MMC2 was examined on the 
basis of four years and two years of data. It was found that 
stronger relationships were obtained (i.e., better fits) by using the 
most recent two years of data in lieu of four years of data. 
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The exogenous variables which are assumed to influence the 
public assistance newly opened and closed cases are: number of 
cases under care at the end of the previous period, opening rates of 
each category, number of cases opened or closed for legal reasons, 
number of working days in the month, number of unemployed 
persons, unemployment insurance claims, total activity index, 
average weekly hours (mfg.), average weekly earnings (mfg.), 
number of births and number of deaths. 

The regression analysis technique was employed in the MMC2 
model to explain and predict the number of newly opened and 
closed cases by reference to the values of one or more of the 
associated variables. The prediction was based on the degree of 
association between newly opened and closed cases, and the 
influencing factors. The regression technique was used in a step-
wise process to provide a means of choosing the fewest number of 
the influencing variables which will provide the best prediction 
possible of the newly opened and closed cases. 

The data analysis and data calibration reveal the following 
findings: 

a. Both the OAA and AB categories are independent of inter-
case movement. Therefore, we may assume that the major 
increase in their caseloads is attributed mostly to newly 
opened cases rather than to transfers from other categories. 

b. There is significant interchange between AD and HR while 
ADC receives most of its transfer cases from the HR category 
and does not contribute to any other category in the system. 

c. Public assistance categories may be grouped into the three 
independent subgroups of (OAA), (AB), and (AD, HR, ADC). 
According to this structure, OAA and AB can be forecasted 
independently without any effect on AD, HR and ADC 
categories. 

d. Administrative actions, as determined by the number of 
closed and opened cases for legal reasons, were found the 
most common influencing factor in determining opening and 
closing cases. 

e. The analysis showed that the economic and demographic 
factors did not reflect much influence on the caseload changes 
in spite of the strong associations obtained between these 
variables as shown by R2 in the regression equations. 

The models used in the study have been tested ex post facto on 
actual opened and closed cases for 1972 and 1973 data. It was 
found that the MMC1 model gives better results than the other 
two models in forecasting total openings and closings. As such, 
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MMC1 is selected to forecast the public assistance caseload by 
category level. The findings of the analysis and the chbice of the 
MMC1 model in forecasting the potential caseload affirmed the 
hypothesis that public assistance is primarily a "closed system." 
Caseload changes seem to be more a function of welfare 
administrative policy changes rather than a function of a socio-
economic and demographic factors. 

The validation procedure of the MMC1 model for forecasting the 
caseload of 1972 indicated mean absolute errors of 1.9 and .65 
per cent for individual categories and total welfare caseloads, 
respectively. The testing procedure of 1973 projections indicated 
mean absolute errors of 1.3 and 1.0 per cent for individual 
categories and total welfare caseloads, respectively. The accuracy of 
forecasting the caseload by using MMC1 depends on the accuracy 
of estimating the impact of the anticipatory policy changes on case 
openings and closings. This might seem to be a difficult factor to 
estimate, but it is the choice of the policy maker to determine a 
range of rates for openings and closings. Then the function of the 
model is to evaluate the impact of each decision on the future total 
caseload changes by category. Based on this assumption, the model 
can be used as an administrative tool in evaluating a set of options 
before making a course of action. With the recursive structure of 
the MMC1 model, it is much more convenient to be able to use 
the outputs of the current time period, with the anticipatory policy 
changes, to generate the size of potential caseload for the 
subsequent intervals. 

When implementing MMC1, it is suggested to use the most 
recent time series data for calibration of the intercase transitions. 
When internal factors (policy decisions) change they seemingly 
overshadow the effects of the outside environments and MMC1 
should be used. Since MMC2 showed very good associations between 
opening and closings and socio-economic factors, it may be worth 
pursuing when it is believed that the internal policy environment 
has not changed drastically as it should pick up some of the effects 
of the outside environment on the caseload. On the other hand, 
although the regression equations provided good correlations 
between internal and outside factors with caseload openings and 
closings it cannot be used in the causal sense when the internal 
environment changes drastically as the caseload is particularly 
sensitive to new forms of internal policy decisions. 

The model is able to answer and justify a much broader range of 
questions than can be answered from the existing stationary status. 
Pre-knowledge of the answers to these questions will help in welfare 
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administrations and program planning. For example, does the 
distribution of opened and closed cases rates vary from period to 
period, and how are these variations related to changes in the 
categorical eligibility provisions, welfare policy changes and 
administrative procedures? What is the interrelationship among the 
five public assistance categories, and also between public assistance 
categories and other social services programs within and outside 
the welfare system? The model is designed to be flexible and to be 
employed in any welfare jurisdiction at any period in time. It is 
also flexible enough to include or delete any variable without 
major changes in the total structure of the model. The model will 
help create and organize a permanent data base which will identify 
the data elements required to be collected, retrieved and processed 
continuously and regularly. This will help increase the accuracy 
level of management reporting system, eliminate redundancy in 
data acquisition, and standardize the definition of data elements. 
Also, the output of the model will interface with other depart
mental activities such as: program planning, coordination, 
evaluation, administration, and budgeting. The modeling approach 
seems to be presently and potentially feasible to be applied to 
different functions of public welfare systems such as: public 
assistance expenditure, medical assistance and social services 
delivery systems. This approach is recommended as a management 
tool for better program planning and administration. 
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APPENDIX 

Summary of the Linear Regression Results 

a. Public policy changes, as determined by the number of closed and opened 
cases for legal reasons are the most common influencing factor in determining 
opened and closed cases in most public assistance categories. 

b. The opening rates are the second strongest factor influencing the case
load. It is associated positively with openings except for ADC, and negatively 
with closed cases for all categories in the system. This result was expected and 
the study verifies it. The opening rate is another measure of policy change. 

c. Average weekly hours is the next variable in sequence associated with 
all opened and closed cases except for HR closed cases where there is no 
association. The association was unexpectedly positive for both opened and 
closed AD cases while negative for ADC cases. It showed positive relationship 
with HR openings while it has no effect on HR closings. 

d. Cases under care is associated positively with ADC and negatively with 
AD openings. Unexpectedly, no association has been found with the other 
variables. Also the positive association with ADC closings is unexplained. 

e. Demographic factors are the least influencing factors associated with 
opened and closed cases. Births are only associated positively with opened 
cases and negatively with closed cases for ADC, as was expected. Although 
mortality was hypothesized to result in increased openings in ADC and 
increased closings in all programs, this was not verified by the regression 
results. 

f. Economic factors are less associated as influencing factors on the 
caseload component. Unemployment insurance claims associated positively 
with opened cases of ADC and HR and negatively with opened cases of AD. 
This relationship was expected. Unemployment is associated negatively with 
ADC closings and positively with AD opened cases. No association was found 
with the other independent variables, which was unexpected. Business Index 
associated positively with AD openings, which was unexpected, negatively with 
HR opening, which was expected and had no association with the other 
variables. Average weekly earnings associated positively with closed cases of 
AD and HR which was expected and had no association with the other 
variables. 
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g. In summary, the regression analysis reveals different percentage variations 
in caseloads explained by different independent variables as shown in the last 
row of Table 3. Ninety-three per cent of the variation of ADC openings was 
explained by five variables: cases under care, legal openings, unemployment, 
unemployment insurance claims, average weekly hours, and opening rate. 
Ninety-nine per cent of the variation of AD was explained by six variables: 
cases under care, legal closings, working days in month, average weekly 
earnings, average weekly hours, and opening rates. Ninety-seven per cent of 
the variation of HR openings was explained by five variables: legal openings, 
unemployment insurance claims, business index, average weekly hours, and 
opening rates. Ninety-nine per cent of the variation of HR closings was 
explained by three variables: legal closings, average weekly earnings, and 
opening rate. 
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