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Introduction

The topic of consumer credit/consumer debt was chosen because of the implications it has on consumer spending.  I work in a field that is directly impacted by consumer credit because of a potential decrease in investment selection or opportunities.  Within my field of a financial planner, I encounter people that typically have some type of financial debt.  Evaluating the trend over time will help me to become more in tune with my clients needs.  The amount and type of consumer debt a person has does influence purchasing decisions.  There a two distinct type of debt that people generally have which I refer to as good debt and bad debt.  The term good debt is debt that is classified tax advantaged collateralized debt.  The term bad debt is used to refer to debt that is unsecured and contains no tax advantages.
This topic is important for me to study because of the implications mentioned above.  Understanding what the trend or direction the data for consumer credit data moving towards may allow me to recommend different products or services to my clients.  Also, the implications from an investment perspective must be evaluated with trended data to create a realistic assumption of the consumer credit variable.  Corporate earning may be increasing for many segments of the economy but with this increase is a rise in consumer debt.  Today, more than ever, consumers are making more and more purchased on credit.  

Many consumers are recklessly using credit cards to purchase products or services that they most likely should not be purchasing.  This is causing many potential problems to surface within the economy such as bankruptcy and foreclosure.  Visa credit card is considering increasing the minimum monthly payment from 2% to 4% of the outstanding balance in an effort to help consumer pay off their balances sooner.  This proposed action has taken place because many credit card issuing companies are being scrutinized for giving too much credit to consumers.  Also, the interest rates that apply to many credit cards are so high that it is potentially impossible to pay off the debt with any reasonable certainty.

Within this study the six considerations for basic successful forecasting are evaluated.  

1. Decision Environment and Loss Function – The decision environment for the study contains many variables.  Taxes, spending, taxes, propensity to consume, inflation, and many more areas affect total Consumer Credit.

2. Forecast Object – The goal of this study to project the future value of the time series “Total Consumer Credit”.   Using historical data will allow for the projection of a future series containing an upper and lower range.
3. Forecast Statement – The forecast that is used in this study is an interval forecast.  An upper and lower bounds with a confidence interval will be utilized to examine the predictability of the forecast.

4. Forecast Horizon – The horizon selected is the h-step-ahead extrapolation forecast.  The horizon is a fixed value of h.  For every forecast the forecast horizon is 1-step-shead to h-steps ahead.  The value h represents the number of future forecasts.  For this study the number of steps select is h = 21.
5. Information Set – Within the forecast, the accuracy of the forecast is dependant on the quality and quantity of the information that is available at the time of a forecast.  The information set of this sample contains data from January 1943 through March 2005. 

6. Methods and Complexity, Parsimony Principle, and the Shrinkage Principle - The shrinkage principle applies to this data forecast because of the restrictions imposed on the forecast making for an improved forecast.  Within the model that was chosen as the best model the data was lagged to improve the forecasting reliability.
Plan


The plan of this research paper is to evaluate the data for total consumer credit from January 1943 through March 2005.  The data will be evaluated in statistical modeling software called Eviews in order to obtain certain statistical information and to test the model.  The goal of this research is to obtain forecast a trend for the data and evaluate how well the model’s predictions are for the future.

Also, within the model it is necessary to test for seasonality within the data.  It is very important to check a data series for seasonality to determine how seasonality affects the trend.  In order to test for seasonality within the model it is necessary to add dummy variables that represent monthly variables since the series contains monthly data.

The Federal Reserve met in early June 2005 to discuss the state of the economy and make a decision regarding interest rate decisions.  Over the last 10 years beginning in 1995 consumer has doubled from roughly 1 trillion to over 2 trillion dollars in 2005.  It is increasingly troubling to create monetary policy that can help foster growth in the economy and institute fiduciary policies.  

In April 2005 Philip Coggan of the Financial Times commented on the current rate of consumer credit.  In early 1992 individual household liabilities were roughly 80-90% of disposable income.  Today, the individual household liabilities are roughly 120% of disposable income.  This figure is staggering and reiterates the points mentioned above regarding the increasing level of consumer credit.


The figures are growing at an astounding rate and with no slowing down.  Creating a forecast for this data will allow for a better understanding of where this figure will be on the future.  This information coupled with many statistical tests should help to validate the model.    Although no model is 100% Predictable, the plan of this research is create a reliable estimate of the trend.

Analysis


The data for this series was obtained from www.economagic.com for the dates ranging form January 1943 through March 2005.  The dataset is compiled monthly and reflects a cumulative total of consumer credit outstanding for a give period.  The graph in figure 1a shows a line graph of the data during the selected period.  The slow increase is evident in the early years of the data, but from 1980 though the present the curve grows exponentially.

Unit Root

Once data was graphed the unit root test was performed using 12 lags each representing 1 year of data.  The best unit root test selected contained 12 lags.  This test contained the lowest Akaike when compared to all of the 12 lags.  The Akiake for this model is 6.879881 and the Schwartz variable is 7.390151.  The test statistic for this test is –2.12 and the t-critical value at the 5% level is –3.48.  We reject the unit root test that the data is non stationary hence we have a stationary series.  The results of the unit root test are located in table 1 in the appendix.

The log of consumer debt (cdebt) seen in figure 1b below is taken to help scale the graph into smaller scale for evaluation purpose.  This is illustrated by figure 1b listed in the appendix.

Regression

A regression was performed on the series to determine whether the series was linear, quadratic, or exponential.  The results for the linear regression and residual graph on (cdebt) time yielded an observed Akaike of 14.1 and a 14.2 Schwartz value (figure 1c and table 3). The results for the quadratic regression and residual graph on (cdebt) time time^2 yielded an observed Akaike of 11.96 and an 11.98 Schwartz value (figure 1d and table 4).  The results for the quadratic regression and residual graph on log (cdebt) time yielded an observed Akaike of 3.150 and a 3.156 Schwartz value (figure 1e and table 5).  Since the exponential model yielded the best (lowest) Akiake I have chosen the exponential model as the best model for this series.

Dummy Variable


To find if there is seasonality in the series dummy variables are added to the model.  Variables notated as m1, m2, m3, …, m12 are used to give a value to each month in series.  The month of January begins with 1 and follows on to December represented by 12.  Again the least squares regression is repeated including the dummy variables.

Regression with Dummy’s


The results for the linear regression and residual graph on (cdebt) time yielded an observed Akaike of 14.13 and a 14.21 Schwartz value (figure 1f and table 6). The results for the quadratic regression and residual graph on (cdebt)time time^2 yielded an observed Akaike of 11.99 and a 12.07 Schwartz value(figure 1g and table 7).  The results for the quadratic regression and residual graph on log(cdebt) time yielded an observed Akaike of      –0.15 and a –0.07 Schwartz value (figure 1h and table 8).  Since the exponential model yielded the best(lowest) Akiake I have chosen the exponential model as the best model.

ARMA


All combinations of ARMA were performed though ARMA(3,3) in order to select the lowest Akiake and Schwartz of the best model.  After comparing the ARMA’s the lowest value yielded an observed Akaike of –5.06 and a –4.42 Schwartz value (table 9).  

Also, the R^2 value of the model is very high at .997589 or 99.7589%.  Approximately 99.7% of the variation in the independent variable is explained by the variation in the dependant variable (cdebt).

Forecasts


The Eviews software was used to create a forecast using abovementioned information to evaluate the predictability of the model.  The entire forecast models are generated using the exponential model with ARMA (3,3), which contained the best Akiake and Schwartz.  Both an in sample and an out-of-sample forecast are created.  The results for the in sample forecast are show in figure 1i illustrating dates from 2000:1 through 2005:3, and with forecasted region from 2004:1 through 2005:3.  The out-sample forecast was generated using dates from 2000:1 through 2006:12, and with forecasted region from 2005:4 through 2006:12 which can be seen in figure 1j.  The residuals of the regression and a fitted line are graphed in figure 1k representing the Regression output of LS log(cdebt) time with residuals graphed with dummy variables and ARMA(3,3).
Conclusions:  

I learned a great deal from this study.  There were many areas or topics that I could have chosen, but my series is very large factor I have to deal with when I work with my clients.  Understanding how to create a forecast and which model fits the best can assist me in my career.

The reader should come out the paper with an understanding of what information was evaluated in the decision making process.  Also, the reader should be able to have a good idea where the data series is anticipated to move based upon the forecast model.  I would like to monitor the new data as it is released from the Federal Reserve and plot how my forecast actually performed.  There are some business implications that I am able to utilize in my profession that I may evaluate for different areas of interest.  Overall, I believe that the forecast made is very accurate and reliable.
Appendix
Figure 1.a “Data Series graphed from Jan 1943 – Mar 2005
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Figure 1.b “Log(debt)= ldebt graphed from Jan 1943 – Mar 2005
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Table 1: Augmented Dickie and Fuller Unit Root Test On variable debt.

	ADF Test Statistic
	-2.126892
	    1%   Critical Value*
	-4.1083

	
	
	    5%   Critical Value
	-3.4812

	
	
	    10% Critical Value
	-3.1682

	*MacKinnon critical values for rejection of hypothesis of a unit root.

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller Test Equation

	Dependent Variable: D(CDEBT)

	Method: Least Squares

	Date: 06/22/05   Time: 23:52

	Sample: 2000:01 2005:03

	Included observations: 63

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	CDEBT(-1)
	-0.078444
	0.036882
	-2.126892
	0.0386

	D(CDEBT(-1))
	0.212178
	0.112216
	1.890801
	0.0647

	D(CDEBT(-2))
	-0.060355
	0.115970
	-0.520430
	0.6052

	D(CDEBT(-3))
	-0.003153
	0.117878
	-0.026745
	0.9788

	D(CDEBT(-4))
	0.155423
	0.128986
	1.204957
	0.2341

	D(CDEBT(-5))
	-0.160052
	0.132386
	-1.208985
	0.2326

	D(CDEBT(-6))
	0.011304
	0.133741
	0.084520
	0.9330

	D(CDEBT(-7))
	-0.073829
	0.134249
	-0.549943
	0.5849

	D(CDEBT(-8))
	-0.047466
	0.129926
	-0.365331
	0.7165

	D(CDEBT(-9))
	-0.059214
	0.128208
	-0.461856
	0.6463

	D(CDEBT(-10))
	-0.020235
	0.128783
	-0.157122
	0.8758

	D(CDEBT(-11))
	-0.002395
	0.126542
	-0.018930
	0.9850

	D(CDEBT(-12))
	0.715509
	0.119738
	5.975625
	0.0000

	C
	129.5953
	55.03097
	2.354952
	0.0227

	@TREND(2000:01)
	0.639515
	0.376458
	1.698768
	0.0958

	R-squared
	0.723922
	    Mean dependent var
	8.915873

	Adjusted R-squared
	0.643399
	    S.D. dependent var
	11.40946

	S.E. of regression
	6.813281
	    Akaike info criterion
	6.879881

	Sum squared resid
	2228.198
	    Schwarz criterion
	7.390151

	Log likelihood
	-201.7163
	    F-statistic
	8.990285

	Durbin-Watson stat
	1.916574
	    Prob(F-statistic)
	0.000000


Table 2: Correlogram of (cdebt)

	Date: 06/23/05   Time: 00:17

	Sample: 1943:01 2006:12

	Included observations: 747

	Autocorrelation
	Partial Correlation
	
	AC 
	 PAC
	 Q-Stat
	 Prob

	       .|********
	       .|********
	1
	0.994
	0.994
	741.01
	0.000

	       .|********
	       .|.      |
	2
	0.988
	-0.014
	1473.9
	0.000

	       .|********
	       .|.      |
	3
	0.982
	-0.014
	2198.4
	0.000

	       .|*******|
	       .|.      |
	4
	0.975
	-0.011
	2914.5
	0.000

	       .|*******|
	       .|.      |
	5
	0.969
	0.008
	3622.5
	0.000

	       .|*******|
	       .|.      |
	6
	0.963
	-0.002
	4322.4
	0.000

	       .|*******|
	       .|.      |
	7
	0.957
	0.001
	5014.2
	0.000

	       .|*******|
	       .|.      |
	8
	0.950
	0.004
	5698.2
	0.000

	       .|*******|
	       .|.      |
	9
	0.944
	0.001
	6374.5
	0.000

	       .|*******|
	       .|.      |
	10
	0.938
	-0.004
	7043.1
	0.000

	       .|*******|
	       .|.      |
	11
	0.932
	-0.005
	7704.0
	0.000

	       .|*******|
	       .|.      |
	12
	0.926
	-0.005
	8357.2
	0.000

	       .|*******|
	       .|.      |
	13
	0.920
	-0.012
	9002.6
	0.000

	       .|*******|
	       .|.      |
	14
	0.914
	-0.010
	9640.1
	0.000

	       .|*******|
	       .|.      |
	15
	0.907
	-0.015
	10270.
	0.000

	       .|*******|
	       .|.      |
	16
	0.901
	-0.006
	10891.
	0.000

	       .|*******|
	       .|.      |
	17
	0.895
	0.008
	11504.
	0.000

	       .|*******|
	       .|.      |
	18
	0.888
	-0.003
	12110.
	0.000

	       .|*******|
	       .|.      |
	19
	0.882
	-0.003
	12708.
	0.000

	       .|*******|
	       .|.      |
	20
	0.876
	0.002
	13299.
	0.000

	       .|*******|
	       .|.      |
	21
	0.870
	0.004
	13881.
	0.000

	       .|*******|
	       .|.      |
	22
	0.864
	-0.006
	14457.
	0.000

	       .|*******|
	       .|.      |
	23
	0.857
	-0.007
	15025.
	0.000

	       .|*******|
	       .|.      |
	24
	0.851
	0.001
	15586.
	0.000

	       .|*******|
	       .|.      |
	25
	0.845
	-0.004
	16139.
	0.000

	       .|****** |
	       .|.      |
	26
	0.839
	-0.015
	16685.
	0.000

	       .|****** |
	       .|.      |
	27
	0.832
	-0.013
	17223.
	0.000

	       .|****** |
	       .|.      |
	28
	0.826
	-0.004
	17754.
	0.000

	       .|****** |
	       .|.      |
	29
	0.820
	0.006
	18277.
	0.000

	       .|****** |
	       .|.      |
	30
	0.813
	-0.002
	18793.
	0.000

	       .|****** |
	       .|.      |
	31
	0.807
	-0.003
	19302.
	0.000

	       .|****** |
	       .|.      |
	32
	0.801
	-0.001
	19804.
	0.000

	       .|****** |
	       .|.      |
	33
	0.794
	0.002
	20299.
	0.000

	       .|****** |
	       .|.      |
	34
	0.788
	-0.003
	20786.
	0.000

	       .|****** |
	       .|.      |
	35
	0.782
	-0.001
	21267.
	0.000

	       .|****** |
	       .|.      |
	36
	0.776
	-0.002
	21741.
	0.000


Figure 1c: Regression output of LS cdebt  time with residuals graphed
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Table 3: Regression output of LS cdebt  time. 
	Dependent Variable: CDEBT

	Method: Least Squares

	Date: 06/23/05   Time: 00:01

	Sample(adjusted): 1943:01 2005:03

	Included observations: 747 after adjusting endpoints

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	C
	-397.7513
	20.45447
	-19.44569
	0.0000

	TIME
	2.322653
	0.047475
	48.92375
	0.0000

	R-squared
	0.762628
	    Mean dependent var
	468.5981

	Adjusted R-squared
	0.762309
	    S.D. dependent var
	573.9161

	S.E. of regression
	279.8043
	    Akaike info criterion
	14.10873

	Sum squared resid
	58326402
	    Schwarz criterion
	14.12109

	Log likelihood
	-5267.611
	    F-statistic
	2393.533

	Durbin-Watson stat
	0.000479
	    Prob(F-statistic)
	0.000000


Figure 1d: Regression output of LS cdebt  time time^2 with residuals graphed.
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Table 4: Regression output of LS cdebt time time^2.
	Dependent Variable: CDEBT

	Method: Least Squares

	Date: 06/22/05   Time: 23:59

	Sample(adjusted): 1943:01 2005:03

	Included observations: 747 after adjusting endpoints

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	C
	187.0268
	10.48470
	17.83808
	0.0000

	TIME
	-2.386970
	0.064921
	-36.76750
	0.0000

	TIME^2
	0.006313
	8.43E-05
	74.92969
	0.0000

	R-squared
	0.972225
	    Mean dependent var
	468.5981

	Adjusted R-squared
	0.972151
	    S.D. dependent var
	573.9161

	S.E. of regression
	95.77600
	    Akaike info criterion
	11.96591

	Sum squared resid
	6824743.
	    Schwarz criterion
	11.98445

	Log likelihood
	-4466.267
	    F-statistic
	13021.44

	Durbin-Watson stat
	0.003267
	    Prob(F-statistic)
	0.000000


Figure 1e: Regression output of LS log(cdebt)  time with residuals graphed.
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Table 5: Regression output of LS log(cdebt)  time with residuals graphed.
	Dependent Variable: LOG(CDEBT)

	Method: Least Squares

	Date: 06/22/05   Time: 23:58

	Sample(adjusted): 1943:01 2005:03

	Included observations: 747 after adjusting endpoints

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	TIME
	0.012222
	9.92E-05
	123.1952
	0.0000

	R-squared
	0.503947
	    Mean dependent var
	5.132642

	Adjusted R-squared
	0.503947
	    S.D. dependent var
	1.658696

	S.E. of regression
	1.168237
	    Akaike info criterion
	3.150206

	Sum squared resid
	1018.124
	    Schwarz criterion
	3.156385

	Log likelihood
	-1175.602
	    Durbin-Watson stat
	0.000137


Figure 1f: 

Regression output of LS cdebt  time with residuals graphed with dummy variables
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Table 6: Regression output of LS cdebt time with dummy variables. 
	Dependent Variable: CDEBT

	Method: Least Squares

	Date: 06/23/05   Time: 00:10

	Sample(adjusted): 1943:01 2005:03

	Included observations: 747 after adjusting endpoints

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	TIME
	2.322477
	0.047822
	48.56475
	0.0000

	M1
	-387.8979
	39.71518
	-9.766993
	0.0000

	M2
	-392.2252
	39.73663
	-9.870620
	0.0000

	M3
	-394.1476
	39.75812
	-9.913639
	0.0000

	M4
	-405.4666
	39.90674
	-10.16035
	0.0000

	M5
	-404.6826
	39.92790
	-10.13533
	0.0000

	M6
	-403.3518
	39.94912
	-10.09664
	0.0000

	M7
	-403.0985
	39.97038
	-10.08493
	0.0000

	M8
	-399.9371
	39.99169
	-10.00051
	0.0000

	M9
	-398.1596
	40.01304
	-9.950745
	0.0000

	M10
	-397.6337
	40.03444
	-9.932290
	0.0000

	M11
	-396.2965
	40.05589
	-9.893589
	0.0000

	M12
	-389.6351
	40.07738
	-9.722070
	0.0000

	R-squared
	0.762725
	    Mean dependent var
	468.5981

	Adjusted R-squared
	0.758846
	    S.D. dependent var
	573.9161

	S.E. of regression
	281.8357
	    Akaike info criterion
	14.13778

	Sum squared resid
	58302638
	    Schwarz criterion
	14.21811

	Log likelihood
	-5267.459
	    Durbin-Watson stat
	0.000575


Figure 1g: 

Regression output of LS cdebt time time^2 with residuals graphed with dummy variables.
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Table 7: Regression output of LS cdebt time time^2 with dummy variables.
	Dependent Variable: CDEBT

	Method: Least Squares

	Date: 06/23/05   Time: 00:12

	Sample(adjusted): 1943:01 2005:03

	Included observations: 747 after adjusting endpoints

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	TIME
	-2.387272
	0.065347
	-36.53237
	0.0000

	TIME^2
	0.006313
	8.48E-05
	74.44278
	0.0000

	M1
	189.8481
	15.64416
	12.13539
	0.0000

	M2
	185.5272
	15.65057
	11.85434
	0.0000

	M3
	183.5984
	15.65691
	11.72634
	0.0000

	M4
	181.6548
	15.76371
	11.52360
	0.0000

	M5
	182.4829
	15.77028
	11.57132
	0.0000

	M6
	183.8452
	15.77677
	11.65290
	0.0000

	M7
	184.1175
	15.78320
	11.66541
	0.0000

	M8
	187.2852
	15.78956
	11.86134
	0.0000

	M9
	189.0564
	15.79584
	11.96875
	0.0000

	M10
	189.5634
	15.80205
	11.99612
	0.0000

	M11
	190.8690
	15.80820
	12.07405
	0.0000

	M12
	197.4862
	15.81427
	12.48785
	0.0000

	R-squared
	0.972282
	    Mean dependent var
	468.5981

	Adjusted R-squared
	0.971790
	    S.D. dependent var
	573.9161

	S.E. of regression
	96.39326
	    Akaike info criterion
	11.99331

	Sum squared resid
	6810788.
	    Schwarz criterion
	12.07983

	Log likelihood
	-4465.503
	    Durbin-Watson stat
	0.002465


Figure 1h: 

Regression output of LS log(cdebt) time with residuals graphed with dummy 

Variables.
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Table 8: Regression output of LS log(cdebt) time with dummy variables.
	Dependent Variable: LOG(CDEBT)

	Method: Least Squares

	Date: 06/23/05   Time: 00:13

	Sample(adjusted): 1943:01 2005:03

	Included observations: 747 after adjusting endpoints

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	TIME
	0.007619
	3.76E-05
	202.6133
	0.0000

	M1
	2.290144
	0.031227
	73.33840
	0.0000

	M2
	2.276209
	0.031244
	72.85282
	0.0000

	M3
	2.272946
	0.031261
	72.70907
	0.0000

	M4
	2.282144
	0.031378
	72.73143
	0.0000

	M5
	2.288112
	0.031394
	72.88297
	0.0000

	M6
	2.291831
	0.031411
	72.96266
	0.0000

	M7
	2.288975
	0.031428
	72.83296
	0.0000

	M8
	2.293155
	0.031444
	72.92711
	0.0000

	M9
	2.295607
	0.031461
	72.96611
	0.0000

	M10
	2.297769
	0.031478
	72.99580
	0.0000

	M11
	2.300462
	0.031495
	73.04223
	0.0000

	M12
	2.314209
	0.031512
	73.43931
	0.0000

	R-squared
	0.982438
	    Mean dependent var
	5.132642

	Adjusted R-squared
	0.982151
	    S.D. dependent var
	1.658696

	S.E. of regression
	0.221601
	    Akaike info criterion
	-0.158631

	Sum squared resid
	36.04438
	    Schwarz criterion
	-0.078298

	Log likelihood
	72.24873
	    Durbin-Watson stat
	0.002157


Correlogram of log(cdebt)time with dummy variables.

	Date: 06/23/05   Time: 00:50

	Sample: 1943:01 2005:03

	Included observations: 747

	Autocorrelation
	Partial Correlation
	
	AC 
	 PAC
	 Q-Stat
	 Prob

	       .|********
	       .|********
	1
	0.995
	0.995
	743.15
	0.000

	       .|********
	       *|.      |
	2
	0.989
	-0.157
	1478.4
	0.000

	       .|********
	       *|.      |
	3
	0.982
	-0.116
	2203.9
	0.000

	       .|*******|
	       *|.      |
	4
	0.974
	-0.058
	2918.5
	0.000

	       .|*******|
	       *|.      |
	5
	0.965
	-0.077
	3621.0
	0.000

	       .|*******|
	       *|.      |
	6
	0.955
	-0.098
	4309.8
	0.000

	       .|*******|
	       *|.      |
	7
	0.944
	-0.117
	4982.8
	0.000

	       .|*******|
	       *|.      |
	8
	0.931
	-0.064
	5638.9
	0.000

	       .|*******|
	       .|.      |
	9
	0.918
	0.002
	6277.5
	0.000

	       .|*******|
	       .|.      |
	10
	0.904
	0.019
	6898.5
	0.000

	       .|*******|
	       .|.      |
	11
	0.891
	-0.004
	7501.8
	0.000

	       .|*******|
	       .|.      |
	12
	0.876
	-0.049
	8086.6
	0.000

	       .|*******|
	       *|.      |
	13
	0.861
	-0.090
	8651.7
	0.000

	       .|*******|
	       .|.      |
	14
	0.845
	-0.041
	9196.5
	0.000

	       .|****** |
	       .|.      |
	15
	0.829
	0.046
	9721.4
	0.000

	       .|****** |
	       .|.      |
	16
	0.812
	-0.025
	10226.
	0.000

	       .|****** |
	       .|.      |
	17
	0.796
	0.053
	10712.
	0.000

	       .|****** |
	       .|.      |
	18
	0.780
	-0.032
	11178.
	0.000

	       .|****** |
	       .|.      |
	19
	0.763
	-0.015
	11625.
	0.000

	       .|****** |
	       .|.      |
	20
	0.745
	-0.028
	12053.
	0.000

	       .|****** |
	       .|.      |
	21
	0.728
	-0.003
	12461.
	0.000

	       .|*****  |
	       .|.      |
	22
	0.711
	0.019
	12851.
	0.000

	       .|*****  |
	       .|.      |
	23
	0.694
	0.016
	13223.
	0.000

	       .|*****  |
	       .|.      |
	24
	0.677
	-0.039
	13578.
	0.000

	       .|*****  |
	       *|.      |
	25
	0.659
	-0.065
	13914.
	0.000

	       .|*****  |
	       .|.      |
	26
	0.641
	-0.035
	14233.
	0.000

	       .|*****  |
	       .|.      |
	27
	0.623
	0.049
	14534.
	0.000

	       .|*****  |
	       .|.      |
	28
	0.605
	-0.051
	14819.
	0.000

	       .|****   |
	       .|.      |
	29
	0.587
	0.015
	15088.
	0.000

	       .|****   |
	       .|.      |
	30
	0.570
	0.022
	15341.
	0.000

	       .|****   |
	       .|.      |
	31
	0.552
	-0.037
	15579.
	0.000

	       .|****   |
	       .|.      |
	32
	0.533
	-0.009
	15801.
	0.000

	       .|****   |
	       .|.      |
	33
	0.516
	0.009
	16010.
	0.000

	       .|****   |
	       .|*      |
	34
	0.499
	0.075
	16205.
	0.000

	       .|****   |
	       .|.      |
	35
	0.482
	0.020
	16387.
	0.000

	       .|****   |
	       .|*      |
	36
	0.466
	0.073
	16558.
	0.000


Table 9: Regression output of LS log(cdebt) time with dummy variables and ARMA(3,3)
	Dependent Variable: LOG(CDEBT)

	Method: Least Squares

	Date: 06/23/05   Time: 00:58

	Sample: 2000:01 2005:03

	Included observations: 63

	Convergence achieved after 29 iterations

	Backcast: 1999:10 1999:12

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	TIME
	0.030929
	0.009308
	3.323023
	0.0018

	M1
	-20.50342
	6.998023
	-2.929888
	0.0054

	M2
	-20.53157
	6.998701
	-2.933626
	0.0053

	M3
	-20.51675
	6.999601
	-2.931132
	0.0053

	M4
	-20.51213
	6.999996
	-2.930305
	0.0054

	M5
	-20.49697
	6.999887
	-2.928186
	0.0054

	M6
	-20.49448
	6.999452
	-2.928012
	0.0054

	M7
	-20.51132
	6.998961
	-2.930624
	0.0053

	M8
	-20.51608
	6.998598
	-2.931455
	0.0053

	M9
	-20.51438
	6.998236
	-2.931365
	0.0053

	M10
	-20.49354
	6.997966
	-2.928500
	0.0054

	M11
	-20.48160
	6.997786
	-2.926869
	0.0054

	M12
	-20.45935
	6.997718
	-2.923717
	0.0054

	AR(1)
	0.317705
	0.033856
	9.384072
	0.0000

	AR(2)
	0.430456
	0.025742
	16.72192
	0.0000

	AR(3)
	0.158423
	0.019837
	7.986122
	0.0000

	MA(1)
	0.860185
	0.084245
	10.21057
	0.0000

	MA(2)
	0.944067
	0.028221
	33.45240
	0.0000

	MA(3)
	0.486308
	0.074280
	6.546928
	0.0000

	R-squared
	0.997859
	    Mean dependent var
	1.974670

	Adjusted R-squared
	0.996983
	    S.D. dependent var
	0.309526

	S.E. of regression
	0.017003
	    Akaike info criterion
	-5.066653

	Sum squared resid
	0.012720
	    Schwarz criterion
	-4.420311

	Log likelihood
	178.5996
	    Durbin-Watson stat
	2.317746

	Inverted AR Roots
	       .95
	  -.32+.26i
	  -.32 -.26i

	Inverted MA Roots
	  -.12+.88i
	  -.12 -.88i
	      -.61


Figure 1i: In-sample forecast from 2000:1 through 2005:3, and with forecasted region from 2004:1 through 2005:3.
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Figure 1j: Out-sample forecast from 2000:1 through 2006:12, and with forecasted region from 2005:4 through 2006:12.
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Figure 1k: Regression output of LS log(cdebt) time with residuals graphed with dummy variables and ARMA(3,3).
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Source:

1.) www.economagic.com. Data series “Total Consumer Credit”, March 2005.

2.) Diebold, Francis, “Elements of Forecasting”, 3rd Ed.  2004

