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I   Introduction 

The following discussion examines data analysis with time-series data.  Time-series data produces an interesting 

challenge for researchers who are more familiar with multiple regression, students t test and ANOVA than they are 

with econometrics.  However social workers are often faced with data that is time-series in nature, therefore 

autocorrelation among the data is a problem.  One of the major assumptions of statistical methods taught to social 

workers is that the data observations are independent of each other, an assumption that is obviously violated with 

time-series data.  For example the unemployment rates for any given time length of observation are not independent 

from the previous observations, the current unemployment rate is somewhat correlated to the number of unemployed 

from the previous observation(s).  Not each person observed in the unemployment rate is a different person from the 

previous unemployment observation.   

 In this paper an example of measuring time-series data related to changes in welfare delivery and the results 

of those changes on caseload totals is presented.  This analysis was designed around developing a child poverty 

report card in Saskatchewan for the year 20001, and the government of Saskatchewan’s response to the child poverty 

report card, the level of child poverty and welfare caseload totals.  This method of data analysis would be useful to a 

researcher interested in examining if changes to policy or treatment produced a sustained and desired change over a 

period of time.  It is important to remember that the interrupted time-series model in this example is not intended to 

provide a complete explanation of time-series data analysis or provide all the indicators of poverty, rather the design 

is utilized to examine the effects of the particular intervention.  

In 1989 the House of Commons of Canada passed a unanimous resolution to seek to achieve the goal of 

eliminating child poverty among Canadian children by the year 2000.  In an effort to examine the progress made 

toward that goal, this paper has two main purposes.  One purpose is an examination of the progress made up to 1998 

of achieving the goal of the elimination of child poverty in Canada.  The second purpose is to examine whether the 

claims of the Saskatchewan government that restructuring of welfare resulted in a dramatic decrease in welfare 

caseload totals. 

As mentioned, the year 2000 marks the 11th anniversary of the House of Commons unanimous resolution to 

achieve the goal of eliminating child poverty by the year 2000.  As the data1 indicates, by 1998 the federal and 

provincial governments had still failed to achieve that goal.  In 1998 almost one in five children in the province of 

Saskatchewan were still living in poverty according to Statistics Canada Low Income Cut-Off (LICO).  As such: 
  
The LICOs represent levels of gross income where people spend disproportionate amounts of 
money for food, shelter and clothing.  Statistics Canada has decided over the years - somewhat 
arbitrarily - that 20 percentage points is a reasonable measure of additional burden.1   

 

Most income data from Statistics Canada contains two base years, the 1986 base or 1992 base.  In 

determining low-income statistics Canada determines what the average family spent on necessary items.  Using the 

1986 base year, the average Canadian family spent 36.2 percent of gross income on food, shelter and clothing in 

their spending patterns. Therefore it was judged that if a family spent 56.2 percent (36.2 + 20 additional percentage 



points = 56.2%) or more on these necessary items, then the family would have low-income compared to the average 

Canadian family.  For 1992, the average Canadian family spent 34.7 percent of gross income on food, shelter and 

clothing in their spending patterns, therefore a low-income Canadian spent 54.7 (34.7 + 20) percent or more on these 

necessary items.1  The following table lists the LICOs for 1998:2 

 

TABLE 1   Low Income Cut-Offs for 1998 Using the 1992 Year Base  

 

 
Size of  family 
unit 

Urban areas    Rural areas 

 500,000 and 
over 

100,000 to 
499,000 

30,000 to 
99,999 

Less than 
30,000* 

 

     
    1 person 

 
17,571 

 
15,070 

 
14,965 

 
13,924 

 
12,142 

 
    2 persons 

 
21,962 

 
18,837 

 
18,706 

 
17,405 

 
15,178 

     
    3 persons 

 
27,315 

 
23,429 

 
23,264 

 
21,647 

 
18,877 

     
    4 persons 

 
33,063 

 
28,359 

 
28,162 

 
26,205 

 
22,849 

     
    5 persons 

 
36,958 

 
31,701 

 
31,481 

 
29,293 

 
25,542 

     
    6 persons 

 
40,855 

 
35,043 

 
34,798 

 
32,379 

 
28,235 

 
    7 persons 

 
44,751 

 
38,385 

 
38,117 

 
35,467 

 
30,928 

 

* Includes cities with a population between 15,000 and 30,000 and small urban areas (under 15,000). 

 

Statistics Canada does not consider its LICOs to be a poverty line.  Rather, if the income is below a 

particular LICO, Statistics Canada considers that economic situation to be “straitened circumstances1, ” meaning 

those who are below a particular LICO are substantially worse off than the average Canadian.  Canada actually has 

no official poverty line and there is no general agreement in Canada on what constitutes poverty. The SPR 

submission paper to the Canadian Council on Social Development Task Force on Poverty noted as much when the 

author stated: 
 
We have come to understand, for example, that even the concept of poverty is elusive.  It is 
difficult to define, hard to measure and it is seemingly impossible to obtain a level of agreement 
on what it means to be poor in Canada.1 

 

The most commonly used measure of poverty in Canada is the LICO measure produced by Statistics 

Canada although there are other measures of poverty such as the Low Income Measure from Statistics Canada, the 

 



Toronto Social Planning Council measure, the Canadian Council on Social Development measure, the measure 

devised by the 1971 Senate, the Montreal Diet Dispensary and the Fraser Institute’s Sarlo poverty line.   Using 

Statistics Canada LICO measure1, high levels of child poverty have persisted through 1998 in the province of 

Saskatchewan.  Policy and program measures such as the federal Child Tax Benefit (replaced in 1997 by the Canada 

Child Tax Benefit), and the provincial restructuring of the Saskatchewan social assistance program (Building 

Independence) have not made a meaningful reduction in the intensity of child poverty in Saskatchewan.  Child 

poverty has not appreciably altered in the province of Saskatchewan between 1989 and 1998.  The following figure 

indicates the number of children living in poverty in Saskatchewan in 1989 and 1998 based upon Statistics Canada 

Low Income Cut-Offs (most commonly used poverty measure in Canada) and total family income from all sources 

before tax. 

 

FIGURE 1  Child Poverty In Saskatchewan 
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Note:   Data prepared by the Centre for International Statistics, Canadian Council on Social Development (CCSD), 
using Statistics Canada’s Survey of Labour & Income Dynamics, 1996-1998.   

 

 



 When using LICO to measure the child poverty rate, the Statistics Canada measure takes into account 

family size and differing costs of living in larger urban areas.   There is some suggestion that poverty should be 

measured on the after tax income of families rather than the total tax, since the figures would include income 

benefits received by families through the tax system.  The National Council Of Welfare (NCW) has resisted this 

approach: 
 
Some people argue that the post-tax LICOs are a better measure because they feature income that 
is closer to disposable income than pre-tax LICOs.  That may be true at the upper end of the 
income spectrum, but it is certainly not true at the lower end.  According to the latest data from 
Statistics Canada, only 32 percent of poor families and 27 percent of poor unattached individuals 
paid income taxes for 1997.1 

 

Research from the Canadian Centre for Policy Alternatives (CCPA) appears to support the position of the NCW as 

their research indicated that for the 40 percent of households that earned less than $35,111 for 1998, income taxes 

were the smallest share of major expenditures.1  In fact the CCSD reported that when income is grouped into deciles, 

only for the top two income groups are taxes are the major household expenditure.2  

 The clear and disturbing outcome of the data is the continuing high level of child poverty in Saskatchewan. 

However the major print media for Regina, Saskatchewan, upon the release of the Child Poverty report card, ran the 

headline “Child poverty drops in Saskatchewan.”3  The decrease in child poverty in Saskatchewan from 20 percent 

in 1989 to 18.7 percent in 1998 prompted the Social Services Minister to comment that Saskatchewan was the only 

province to reduce the rate of child poverty for two years in a row.4 The Minister stated that government income 

support programs prevented child poverty from being 35 percent higher, and cited the welfare reform program 

Building Independence as a program responsible for preventing and reducing child poverty in Saskatchewan.  The 

Minister stated that the rate of child poverty is dropping as more families move from welfare into the workforce.5 

 An examination of welfare caseload totals in Saskatchewan before and after the introduction of the 

Building Independence program demonstrates however, that there is no statistical evidence to support the Social 

Services Minister’s claim that welfare reform has reduced child poverty and moved people from the welfare rolls to 

the workforce. 

During the summer of 1998, Saskatchewan introduced its version of welfare reform under the program Building 

Independence - Investing in Families initiative.  This policy initiative includes six programs, with three programs 

designed to address the problem of child poverty in poor working families. The first program is the Saskatchewan 

Employment Supplement (SES)6 which is a monthly payment to supplement income earned by lower income 

parents, the second program is the Saskatchewan Child Benefit (SCB)7 a monthly allowance provided for all 

children of lower income families, and the third is the Family Health Benefits (FHB) program which provides 

limited supplementary health benefits to lower income working families.  The FHB program provides some dental 

and drug expense relief.  

 



 The other initiatives are changes to established programs such as the Provincial Training Allowance, which 

is a monthly allowance for students enrolled in adult basic education or related courses. Eligibility is based upon 

financial need including consideration of family resources. This program is now administered through Saskatchewan 

Post-Secondary Education rather than social assistance, therefore these people no longer appear as social assistance 

recipients.  Why is the program now available through the post-secondary system rather than the provincial welfare 

system?  Although only speculation, with the demise of the Canada Assistance Plan (CAP) and its 50/50 costs 

sharing arrangement with the provinces and its replacement with the block funded Canadian Health and Social 

Transfer program, the costs of these recipients is no longer shared on a dollar by dollar basis by the federal 

government.  By moving them to the post-secondary education program, the province can appear to have reduced 

the welfare caseload totals as well as having increased the provincial contribution to post-secondary education in the 

province.  The Youth Futures pilot project targets recipients 18-21 who would have received social assistance under 

the same eligibility requirements as any other recipients of welfare under the previous CAP program.  The Youth 

Futures program set requirements for assistance on youth that did not apply to other recipients under the CAP 

program, such as verifiably involved in productive activities as negotiated with the Department of Social Services 

and to remain connected with their families.  Families are expected to make financial contributions were possible.  

The premise of the program is developed around the thesis that young people become dependent upon social 

assistance and do not learn to be independent.  It is worth noting that there are no research studies that support the 

thesis that welfare creates dependency among recipients, but it is a politically useful argument when restricting and 

tightening welfare programs. The other initiative consists of enhancements to the Department of Social Services 

accountability measures. 

  

II  Analysis 

This paper presents a harmonic analysis method,8 and a  piecewise regression analysis method of analyzing time-

series data.  Harmonic analysis is useful where the cycle length is known (in this example monthly data), if the cycle 

length is not known then the researcher would use periodogram or spectral analysis before proceeding to harmonic 

analysis.  Warner advises that the use of time-series analysis requires at least N = 50 observations in the time-series9.  

When the number of observations is small another methods such as log-linear models for repeated observations are 

available to the researcher10. Piecewise regression is useful for analyzing effects of change in time-series data due, 

for example, a different form of intervention, a policy initiative or legislative changes.  The data are analyzed using 

the SPSS Trends 10  software.  Monthly Total Welfare Caseload data from the Quarterly Statistical Report, 

Saskatchewan Social Services are analyzed over a 54 month period covering April 95 – September 1999.  This time 

span includes the introduction of the Building Independence program in July 1998 and the expected  

caseload decline in the ensuing months.  Monthly data on numbers of open caseloads were reported (in 1,000's) for a 

total of N = 54 observations.  A plot of these raw time series data is shown in Figure 2, with the fitted linear trend 

 



component superimposed on it. 

 

FIGURE 2  Linear Trend of Welfare Caseload Totals  
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Source: Government of Saskatchewan Welfare Caseload Quarterly Statistical Reports. 

 

 

Visual examination of this graph suggests several descriptions.  First, there is evidence of a strong linear trend 

towards a decrease in the total number of welfare files per month.  It also appears that there is an approximately a 

12-month cycle of amplitude in the trend if one starts at one of the peaks and counts the data points to the next peak.  

The visual examination of the graph suggests a strong negative linear trend, with the total number of caseload files 

decreasing monthly over this period of time.  Further, the trend does not appear to be curvilinear.  Curvilinear fit of 

the data was examined using quadratic regression on the dependent variable (total welfare caseloads), the logic of 

using a quadratic being that rapid slowdowns in the economy might affect the total welfare caseload.  However the 

results of the quadratic model did not produce a significant improvement over the results of the linear model, 

therefore it was decided that a linear model would give an adequate fit.  The trend in the data will be described and 

removed before the 12-month cycle is analyzed. 



 The observation numbers ranging from 1-54 (coded as 0-53) were included as a variable labelled OBS 

(OBS represents the observation number) in the regression equation.  The information  in Table 2 shows the results 

of the regression analysis to predict the raw time-series data Πt (total number of caseload files per month, in 1,000's) 

from the observation number of  t. 

 

TABLE 2   Results of Linear Trend Fitting Using Regression (for Welfare Caseload Data) 

 

Analysis of Variance 

 

Multiple R   .941 

R Square   .885 

Adjusted R Square  .883 

Standard Error         796.2752 

 

   df  Sum of Squares  Mean Square 

Regression  1  254923916  254923916 

Residual   52  32970814.8  634054.13   

 

F = 402.054  Signif F < .001 

 

-----------------------------------------Variables in the Equation ------------------------------------------ 

Variable     B  SE B  Beta  t  Sig. t 

OBS  -139.405  6.952  -.941  -20.051  .000 

Constant  41177.319 213.743    192.649  .000 

 

  

The regression results indicated that the linear trend accounted for 88.3% of the variance in the time series.  The 

equation that describes this trend in welfare total welfare caseloads during the 54 month period in Saskatchewan is 

ΠtΝ = 41177.319 - 139.405 . t.   

 The residuals from this trend analysis were saved as a new variable.  Next, lagged autocorrelation analyses 

were run on the residuals from the trend analysis.  The resulting lagged autocorrelation function (ACF) for the trend 

residuals of the monthly total welfare caseload numbers are graphed in Figure 3. 

 The lagged autocorrelation function indicated that there were significant correlations among a few of  the 

residuals, mostly at the beginning time lags.  The presence of significant  autocorrelations at lag 1 and 2 indicates 

 



that there was some pattern that was present in the data11.  The Box-Ljung Q statistic was significant at all lags 

ranging from 1 to 16 indicating that the assumption of independence among the residuals was violated with this 

time-series data. 

The two consequences of this finding are that first, along with the liner trend in the total welfare caseloads that has 

been identified there is an additional pattern in the data.  Secondly, the F ratio provided in Table 2 to assess the 

significance of the fitted trend model can not be used with this data.     

     

FIGURE 3  Lagged Autocorrelation Function for Residuals from Linear Trend 
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To address the consequences of lack of independence among the residuals the possibility of a 12-month (yearly) 

cycle in the caseload data was explored.  Harmonic analysis was performed on the residuals from the regression 

equation to calculate the amount of variance accounted for by a 12-month cycle.    

 

III  Harmonic Analysis 

Preliminary analysis of the welfare caseload totals indicated that a cycle analysis with a period of 12 months might 

be a good fit.  Cosine and sine functions with periods of 12 months are calculated using the SPSS 10 transform 

statements to create the two predictor sinusoid variables that represented the sine and cosine functions that 

corresponded to a period of 12 months.  To perform the harmonic analysis, the SPSS regression feature was used 

with the cosine and sine variables as predictors of caseload totals residuals. The regression results of predicting the 

 



Total Welfare Caseload Time-Series residuals from the 12-Month sine and cosine functions are presented in Table 3. 

 
TABLE 3   Regression Results, Predicting Total Welfare Caseload Time-Series Residuals from the 12-Month Sine 
and Cosine Functions 

 

Analysis of Variance 

 
Multiple R   .603 
R Square   .363 
Adjusted R Square  .339 
Standard Error   641.479 

 

  df    Sum of Squares  Mean Square 

Regression 2       11984551    5992275.3 

Residual  51       20986264    411495.38 

 

F = 14.562    Signif  F <  .001 

 

-------------------------------------Variables in the Equation-----------------------------------------------  

Variable  B  SE  B              Beta           t  Sig.  t 
 
COS12              614.695  123.471  .556  4.978         .000  

SIN12               260.141  124.071  .234      2.097        .041 

Constant  -29.139  87.744     -.332  .741 

 

The regression results are statistically significant at the p =.05 level.  The conclusions from the harmonic analysis 

are as follows: 

 

The equation that describes the cyclic pattern in the residuals is: 

predicted total caseload residuals, month t =  µ + A cos (Τt) + B sin (Τt) 

                                                                    =   -29.139 + 614.695 cos (Τt) + 260.141 sin (Τt) 

with the value of Τ set at 2Β/12.  The overall mean of the time-series is the intercept, which in this equation is -

29.139.  A 12-month cycle accounts for 33.9 percent of the variance in the residual time-series (the amount of 

variance in the welfare total caseload residuals accounted for by the sinusoid). The estimated amplitude (R) of this 

cycle is calculated by taking  

(A2 +B2) ½  = 716.609.  This amplitude estimate indicates that the Total Welfare Caseload residual cycles have peaks 

and troughs about 717 points above and below the overall mean caseload total of -29.139. 

 



 To examine what features of the time-series data were captured by the harmonic analysis, values for the 

predicted total caseload residuals  were generated by substituting the observation variable (t = 0,1,2,..., 53) into this 

regression equation.  The predicted residuals that are based on this 12-month sinusoidal cycle were computed from 

this equation: 

-29.139 + 614.695 cos ( 2Β/12 . observation) + 260.141 sin (2Β/12 . observation) 

These predicted values of the total caseload residuals are shown in Figure 4, with the fitted sinusoid (the dashed 

line) superimposed on the total caseload residual data (the solid line).  
 

FIGURE 4  Predicted Values of the Residuals 
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Note:   the fitted sinusoid (the dashed line) is superimposed on the residual data (the solid line). 

 

The residuals were then subtracted from the cycle variable.  If the 12-month cycle accounted for all the 

pattern in the residual time-series data, then these calculated differences should not show any serial dependence or 

patterning.  The lagged autocorrelations and the Box-Ljung Q statistic were statistically significant.  Therefore the 

differences are not just white noise in the data.  Therefore another pattern seems to be present in this welfare 

caseload time series data. 

  Examination of the data indicates that the data indicated that the welfare caseload cycle did not 

exhibit an exact 12-month seasonal cycle. The data indicated that the highest yearly caseload totals occurred on May 

 



1995, May 1996, April-May 1997, April 1998 and March 1999.   

This could explain the additional pattern in the data. 

 

IV  Piecewise Regression  

To further analyze the data, a piecewise regression model that incorporates different linear models over 

different ranges was performed.  This model allows an examination of two different intervals, the number of cases 

before the program initiatives and the number of cases after the introduction of the program changes.  Based upon 

the Minister of Social Services comments it is hypothesized that the case rates before the changes to the social 

assistance programs would be relatively flat with a gradual decline in the long term trend, and it was further 

hypothesized that the introduction of the Building Independence program would significantly decrease the caseload 

numbers.  In other words there would be a line of minimal negative slope before July 1998 and an increased  line of 

negative slope after July 1998 indicating a significant decrease in the number of cases relative to the projected trend 

prior to the initiative.. For this study, the model would have two pieces t < July 1998 and t > July 1998. The model 

is then: 

E(yt) = β1 +β2t +β3(t-40)Q 

where t is equal to the time period 

Q is a dummy variable which is equal to 1 if t >40, and 0 if t # 40. 

The data covers the number of cases reported on social assistance in Saskatchewan from April 1995 till 

September 1999.  As time series data analysis violates the assumption of independence among the observations, the 

data results are interpreted cautiously. 

 The data was analyzed to examine whether the two pieces of the model, the time before the introduction of 

the Building Independence program in July 1998 and the period after the introduction of the program supported the 

research hypothesis. The dependent variable was the monthly provincial Cases and the predictor variables are Time 

(the month and year), and the dummy variable Q1 (used to examine the two timepieces).  The results of the 

piecewise regression model are listed in the following Table 4: 

 

 



TABLE 4  Piecewise Regression Results 

 

Analysis of Variance 

 
Multiple R .945     
R Square .893     
Adjusted R Square .888     
Standard Error   778.416     
      

 df Sum of Squares Mean Square 
 

Regression 
 

2 
 

256992204 
 

128496102 
 

Residual 
 

51 
 

30902527 
 

605931.9 
    

F = 212.064    Signif  F <  .001 

 

-------------------------------------Variables in the Equation------------------------------------------------ 

Variable            B  SE  B  Beta  t  Sig.  t 

Q1  -686.111  371.365  -.130       -1.848         .070 

Observation    -124.760  371.365  -.842     -11.948         .000 

Constant          41091.856 246.917    166.420         .000 

 

 

With a value of  F (2, 51) and p <  .01, we reject the null hypothesis.  There is strong evidence to support that the 

model is adequate.  The adjusted R2  score is .888, therefore we can say that 88.8 percent  of the variance in cases on 

social assistance is accounted for by the model. The model includes 2 independent variables, Observation and Q1.  

From the t scores at 95% confidence, we can state that the variable Observation in the model works, however the 

variable Q1 does not work.  The number of cases on social assistance decrease on average 125 cases per month.  

Since the slope is negative, the greater the period of time we examine in this data the smaller the number of cases on 

social assistance.  This model also indicates that from July 1998 the slope is not different from zero, therefore we 

can conclude that the introduction of the Building Independence program in July 1998 has not statistically changed 

the social assistance caseload total in Saskatchewan.  From the above results we can conclude that the model is 

useful in predicting cases on social assistance in Saskatchewan.  

 What is of interest here, is if the intervention has changed the slope of the line.  There are two pieces, t < 

July 1998 and t > July 1998.  In the hypothesized model depicted in Figure 5, there is a negative line of slope before 

July 1998 indicating an ongoing decrease in Total Welfare Caseloads over time.  If the program did not have a 

significant impact then the slope should continue similar to what it was before the program was introduced.  In 

 



Figure 5 this is depicted by the dashed line 

 

FIGURE 5 
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Hypothesized model depicting change in slope if intervention is significant, and slope if intervention is not 
significant.  
 
 

after July 1998.  If the program had a significant impact on the Total Welfare Caseload, there would be a change in 

reporting with a greater line of negative slope after July 1998 as indicated by the solid line.  The results indicate that 

the rate of change after July 1998 is not significantly different from the rate of change before July 1998. 

 There has been a long-term trend of lower numbers of case files on social assistance in Saskatchewan from 

April 1995 – September 1999.  An examination of the data indicates that the long-term trend of lower numbers of 

cases is evident among Fully Employable cases, Not Fully Employable cases and the provincial Total caseload.  

However there is no evidence to support the conclusion that the Building Independence initiative has had any 

significant impact on the rate of the long-term trend towards lower caseload numbers.  Rather the trend to lower 

levels of people on welfare appears to be attributable to the economic growth that occurs during the business cycle, 

especially after a recessionary period such as the early 1990s in Canada.  Periods of economic growth produce lower 

unemployment levels, whereas recessionary periods result in higher levels of unemployment and greater need for 

social income programs. 
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	TABLE 1   Low Income Cut-Offs for 1998 Using the 1992 Year Base
	-------------------------------------Variables in the Equation-----------------------------------------------
	VariableBSE  B             Beta          tSig.  t
	SIN12              260.141124.071.234    2.097      .041
	Constant-29.13987.744 -.332.741
	The regression results are statistically significant at the p =.05 level.  The conclusions from the harmonic analysis are as follows:
	The equation that describes the cyclic pattern in the residuals is:
	predicted total caseload residuals, month t =  µ�
	=   -29.139 + 614.695 cos (?t) + 260.141 sin (?t)
	with the value of ? set at 2?/12.  The overall mean of the time-series is the intercept, which in this equation is -29.139.  A 12-month cycle accounts for 33.9 percent of the variance in the residual time-series (the amount of variance in the welfare to
	\(A2 +B2\) ½  = 716.609.  This amplitude estim
	To examine what features of the time-series data were captured by the harmonic analysis, values for the predicted total caseload residuals  were generated by substituting the observation variable (t = 0,1,2,..., 53) into this regression equation.  The 
	-29.139 + 614.695 cos ( 2?/12 . observation) + 260.141 sin (2?/12 . observation)
	These predicted values of the total caseload residuals are shown in Figure 4, with the fitted sinusoid (the dashed line) superimposed on the total caseload residual data (the solid line).
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	-------------------------------------Variables in the Equation------------------------------------------------
	Variable           BSE  BBetatSig.  t
	Q1-686.111371.365-.130     -1.848       .070
	Observation   -124.760371.365-.842   -11.948       .000
	Constant         41091.856246.917166.420       .000
	With a value of  F (2, 51) and p ?  .01, we reject the null hypothesis.  There is strong evidence to support that the model is adequate.  The adjusted R2  score is .888, therefore we can say that 88.8 percent  of the variance in cases on social assista
	What is of interest here, is if the intervention has changed the slope of the line.  There are two pieces, t < July 1998 and t > July 1998.  In the hypothesized model depicted in Figure 5, there is a negative line of slope before July 1998 indicating an
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