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EVALUATION OF ALTERNATIVE LOAN VOLUME FORECASTING MODELS FOR THE 
FEDERAL INTERMEDIATE CREDIT BANK OF ST. LOUIS 

Kim Harris, William McD. Herr and Dominique Njinkeu 

There is a keen interest in and resource commitment to generating 
forecasts of agricultural time series, particularly prices (e.g., Bessler 
and Brandt; Brandt and Bessler; Harris and Leuthold; Just and 
Rausser; Kulshreshtha et al.). Many business forecasters use simple 
extrapolative models, while academic forecasters seem to prefer 
statistical forecasting techniques, such as econometric or time series 
analysis. The demand for agricultural forecasts does not solely lie in 
the realm of agricultural commodity prices, however. For instance, being 
able to predict future levels of debt can be useful to institutions 
involved in providing credit to farmers and agribusi- 
nesses. One such institution is the St. Louis Federal Intermediate 
Credit Bank (Bank). The Bank serves the Farm Credit System's Sixth 
District, which is comprised of Illinois, Missouri and Arkansas. 

This study examines the performance of forecasting models used to 
forecast Sixth District change in outstanding non-real estate loan volume 
relative to a model currently used by the Bank. Models are chosen for 
their simplicity and economy. This approach is taken because efforts to 
improve the accuracy of forecasts with more sophisticated, expensive 
models has not been shown to produce forecasts that are superior to 
simpler models (e.g., Brandt and Bessler, Farmbank Research Service, 
Harris and Leuthold). Therefore, three forecasting techniques are 
examined: two individual methods--single equation econometric and 
univariate Box-Jenkins analysis--and a composite forecast approach. 

A survey conducted by Farmbank Research Service (FRS) to ascertain 
the specific needs of Bank officers for projections of loan volume 
indicated that most Bank personnel would benefit from predictions of 
monthly loan volume over at least a 12 month planning horizon. There was 
a revealed need for point forecasts and forecasts of turning points and 
trend. Given these user needs, forecast performance is judged by 
comparing predicted to actual monthly change in outstanding loan volume 
using the following criteria: absolute and average absolute error, mean 
square percentage error (MSPE), and a measure of directional accuracy, 
turning point and trend prediction. 

The authors are, respectively, Assistant Professor and Professor, 
Department of Agribusiness Economics, Southern Illinois University, 
Carbondale, and Graduate Student, Department of Economics, who was 
partially supported by the Agency for International Development and the 
Government of the Republic of Cameroon. The authors wish to thank Ken 
Obrecht and Lois Smith for their assistance in data collection and 
specification of the FICB's forecasting model. This research was made 
possible by a grant from the Federal Intermediate Credit Bank of St. 
Louis. Senior authorship is not assigned. 
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Forecasting regional loan volume outstanding has received little 
attention, although econometric analysis of the U.S. demand for farm 
loans has been done by several agricultural economists (Herr, 1967 and 
1975, Njinkeu, Lins). In the literature reviewed, only a study conducted 
by FRS for the St. Louis Federal Intermediate Credit Bank analyzed 
alternative regional loan volume forecasting models; that research 
examined three techniques for forecasting monthly loan volume in the 
Sixth District: uni- and multivariate auto-regressive integrated moving 
average (ARIMA and MARIMA, respectively) and an averaging technique. 
Regression methods were not analyzed. Statistics used to measure 
forecast performance were average absolute error, variance of forecast 
and incorrect turning point accuracy. The model that exhibited the best 
ability to project gross Bank loans outstanding for monthly intervals was 
an averaging model, which calculated average changes in loan volume over 
time. The averaging model also exceeded uni-and multivariate ARIMA 
models in turning point tracking. A conclusion drawn from the study was 
that a series of forecasts averaged together over time produced a 
combined forecast which was suyerior, in terms of accuracy and stability, 
to any one forecast by itself. 

Forecasting Techniques  

Econometric 

Equations 1 and 2 are loan volume dependent, monthly demand models.2 

Equation 1 is a serially corrected regression equation with current 
observations. Using generalized least squares (GLS) regression over the 
84-month period from January, 1976 (7601) through December, 1982 (8212), 
results are: 

LVO = -48.24 	-.32CR 	-.009FLB 	+85.71FCR 
t 

 

	

(-1.77)** 	(-2.40) 	(-2.80)*t 	(5.54)* t  

-30.93JAN 	-5.40E-1 	+37.58MAR 	+39.89APR 

	

(-2.73)*t 	(-.520)
t 

	

(3.57)*t 	(3.65)*t 	(1) 

+47.34MAY 	+74.85JUN 	+58.25JUL 	+51.48AUG 

	

(4.27)*t 	(6.87)* t 	(5.37)*t 	(4.64)*t  

+40.41SEP 	-24.650CT 	-43.74N0V 

	

(3.75)*t 	(-1.87)**t 	(-4.21)*t  

*significant at the 5 percent level 

**significant a' the 10 percent level 

where R2  = .89, F = 32.42 and Durbin Watson = 1.97. LVO is the monthly 
change in loan volume outstanding and is measured in millions of dollars 
(nominal). Its value is the difference in loans outstanding at the end 
of any month and the corresponding value at the beginning of that month. 
The regressor set is comprised of cash receipts from farm marketings in 
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the Sixth District, CR, refinancings from the Sixth District Federal Land 
Bank, FLB, the cost of funds obtained from Sixth District commercial 
banks relative to the cost of funds from the Sixth District FICB, FCR, 
and monthly seasonal dummy variables, JAN . . . NOV. CR  and FLB are 
expressed in millions of dollars and their hypothesized sign is negative. 
FCR is given by the ratio of the average monthly commercial bank prime 
interest rate for the Sixth District to the average monthly interest rate 
charged by the Sixth District FICB. Relative cost of funds and change in 
loan outstandings are hypothesized to be positively related. The 
introduction of a time component is explained by the seasonality that 
dominates Sixth District farming activities. It is hypothesized that a 
dummy variable's coefficient is negative during harvest and immediately 
thereafter; farmers traditionally pay their debt at this time, thus loan 
outstandings decrease. The t-values in parentheses indicate that the 
relationships of the explanatory variables to change in loan volume 
outstanding are reliable at the five or ten percent significance level 
except for the February dummy variable. Signs are as expected. Data 
used (throughout the research) were provided by the Economic Research 
Service (USDA) and Sixth District FICB. 

Equation 2 is a serially corrected regression equation that 
expresses monthly change in loan volume outstanding as a function of the 
monthly dummy variables only. Again, the period of fit is January, 1976 
through December, 1982. Using a GLS estimator, the estimated model is: 

LVO
t 
= 	1 .94 	-43.39JAN 	-11.85FEB 	+29.37MAR 

(.22) 	(-4.79)*t 	(-1.09)t 	(2.53)*t  

33.15APR
t 

+36.50MAY
t 

+49.57JUN
t 

+34.74JUL 

(2.77)* 	(3.01)* 	(4.07)* 	(2.87)*t  
(2) 

31.55AUG 
(2.64)*t  

+17.22SEP 
(1.49) t  

-58.330CT 	-65.34N0V . 
(-5.47)*t 	(-7.52* 

*significant at the 5 percent level 

R
2 
= .75, F = 13.65 and DW = 2.01. T-values indicate that all 

coefficient values are significant at the five percent level except 
February and September. Signs are as anticipated. 

ARIMA 

An alternative forecasting technique is Box-Jenkins univariate time 
series analysis. It takes into account past behavior of the time series 
and current and past errors. 

Using the methods of Box and Jenkins, the following purely 
autoregressive ARIMA model (i.e., MA = 0) was specified for monthly 
change in loan volume outstanding: 

(1 + .30B13)(1-B)(1-B 12)LVO = a 
t 	t 

(-2.15) 
(3) 
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where B is the backward operator (B
i
LVO

t 
= LVO

t-i
) and a is a random 

disturbance. The model was estimated over the period 7681 to 8212. The 
chi-square statistic associated with the estimated residuals was under 
the critical value at the five percent level of significance as is the 
t-ratio associated with the autoregressive component. 

Composite Model  

Forecasters and managers often want to determine which particular 
prediction method or model is best in terms of selected performance 
criteria. In this regard one model may be chosen and the others 
discarded. Very often the discarded models contain information not 
included in the "best" forecast model. Bates and Granger have suggested 
that a composite method is preferred where forecasts given by several 
individual models or techniques are combined. Researchers (Bessler and 
Brandt), using empirical data, have demonstrated that composite forecasts 
are likely to outperfona forecasts from individual models. 

In this study, a composite forecasting approach that combines the 
forecasts of the individual models described above is considered: 
equally weighted econometric and ARIMA forecasts are combined to predict 
monthly change in loan volume outstanding. Equal weights are chosen 
because no information is available on the historical performance of each 
individual model. 

Projections of Loan Volume by FICB  

An averaging model is currently used by the FICB to forecast monthly 
loan volume; its predictive ability is compared to the forecast 
performance of the models mentioned above. 

FICB Averaging Model  

This model uses an historic;',  data series of the average historical 
percentage change in loans outstanding for monthly data from 1973 to the 
current month to project monthly loans outstanding. Forecasts are 
generated in the following manner. A 12-month ahead forecast is made 
each month; that is, each month a forecast is made for end-of-month loan 
volume outstanding for each of thL next 12 months. By multiplying the 
historical average percentage change in loans outstanding between the 
prior month and the forecast month times the prior month's loans 
outstanding and adding this value to the prior month's actual loans 
outstanding, the first-month forecast is determined. The two-to-12-month 
ahead forecasts are generated in a similar manner. All calculations are 
based on end-of-mon, values. 

Forecast Results and Evaluation 

After initially estimating and examining the statistical fit of each 
alternative forecasting model, forecasts for Sixth District loans 
outstanding are generated. Then, performance measures of each model's 



200 

forecasting ability are computed and compared among forecast models. 
Actually, equations 1, 2 and 3 predict monthly change in loans 
outstanding; monthly change is added to or subtracted from the preceding 
month's volume of loans outstanding to yield a forecast of end-of-month 
loans outstanding. In total, a dozen 12-month ahead ex post forecasts 
are generated by each model. Therefore, the particular performance 
measures used here indicate how well each model predicts over a period of 
23 months: January 1983 through November 1984. 

The first 12-month ahead ex post forecast sequence covers the time 
period 8301-8312. Upon addition of new monthly data, each forecasting 
model is reestimated and a new, updated 12-month ahead forecast series is 
generated. As new monthly data are added, oldest monthly data are 
dropped. In this manner, the number of months a model is estimated over 
remains constant. Therefore, the second 12-month ahead ex post forecast 
sequence (8302-8401) results from models that are estimated over the 
84-month period 7602-8301. Similar procedures are followed until the 
last 12-month forecast series (8312-8411) is made. Econometric models 
are respecified and the ARIMA3model is reidentified each time a new 

forecast series is generated. 

Forecast results reported as percent difference between actual and 
forecasted values and associated summary statistics for Sixth District 
FICB loans outstanding are presented in tables 1-6. Actual and 
forecasted loan volumes outstanding are reported in tables 1A-6A (see 
Appendix). Loan volumes are end of month values and are expressed in 

nominal dollars. 

MSPE comparisons among models for each 12-month ahead forecast do 
not give a clear picture of model performance. Therefore, to facilitate 
comparisons, average MSPEs are computed for all forecast models. These 
results indicate that the composite models perform equally well and best 
over the entire range of forecast intervals. The DUM model performs 
third best, while the ECON, ARIMA, and AVG models perform fourth, fifth, 

and last, respectively. 

Examination of average absolute errors in tables 1-6 indicate that 
the Bank's AVG model is the only model that exhibits increasing forecast 
error over the entire 12-month ahead forecast horizon. The AVG model's 
projections are on average accurate to within 7.1 percent six months out 
and 10.5 percent a year out. Three of the five alternative models--DUM, 
DUM-ARIMA and ECON-ARIMA--show an average absolute error 12-months ahead 
that is no greater than, if not less than, the one-month ahead average 
absolute error. At no time do the two econometric and two composite 
models have an average absolute error greater than four percent. 

Table 7 summarizes forecasting performance with respect to 
directional accuracy; that is, the ability of the forecast models to 
anticipate turning points and trends. A turning point (change in 
direction) occurs if actual loan volume increases one month, then 
decreases the next (a peak) or if actual loan volume decreases one month, 
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then increases the next (a trough). Loan volume increases two 
consecutive months or more indicate an uptrend, while decreases two 
consecutive months or more signal a downtrend. 

Each forecast model's turning point and trend accuracy is determined 
for each 12-month ahead forecast. To aid comparison among models, total 
correct and incorrect turn forecasts and correct and incorrect trend 
forecasts are computed for each model and then forecast performance is 
reported as total correct (correct turn and trend forecast) as a 
percentage of total correct plus total incorrect correct turn and trend 
forecast plus incorrect turn and trend forecast). 	Consequently, at a 
maximum, correct turn and trend movement can be forecast 11 times within 
a 12-month ahead forecast interval or 132 times over all 12 12-month 
ahead forecast sequences. 

Examination of table 7 reveals that the AVG model predicts turning 
points and trends exceptionally well and substantially better than all 
other models. The DUM, ECON-ARIMA composite, and ECON models perform 
nearly equal, while the DUM-ARIMA composite and ARIMA models are the 
poorest predictors. These latter five models are able to correctly 
predict 47 to 60 percent of all turning points and trends compared to 99 
percent correct prediciton for the AVG model. 

Summary and Conclusions  

The conclusions that follow are specific to the data used, the 
models examined, and the time period studied. Therefore, generalization 
of the conclusions to other data, models, time periods, and forecast 
horizons is cautioned. The purpose of the study was to compare the 
performance of various models for forecasting Sixth District FICB loan 
volume outstanding, in particular, to compare the performance of an 
averaging (AVG) model used by Bank personnel to forecast monthly loan 
volume to the predictive ability of two econometric models, an ARIMA 
model, and two composite models. 

With respect to average MSPEs and average absolute errors, the dummy 
(DUM) model and both composite models (ECON-ARIMA and DUM-ARIMA) 
outperformed the other forecast models. Of these three, both composite 
models were slightly better predictors than the DUM model when 
comparisons were only based on average MSPEs. When individual MSPEs and 
average absolute errors were examined, the DUM-ARIMA composite model 
slightly outperformed the ECON-ARIMA model. The FICB's AVG model 
performed the poorest under all comparisons. 

The models that showed the lowest MSPEs did not necessarily predict 
directional accuracy best. The AVG model substantially outperformed all 
other forecast models with respect to turning points and trends. Among 
the other models, no model clearly stood out as second best. 
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In conclusion, the results suggest the following recommendations. 
For predictive accuracy, the DUM model or either composite model would be 
preferred to the AVG model currently used by the Bank. The DUM and 
DUM-ARIMA models are preferred to the ECON-ARIMA model because the latter 
requires that the forecaster first forecast current exogenous variable 
values before predicting the dependent variable. Such a procedure is 
likely to increase forecast error. The DUM-ARIMA composite model and DUM 
model avoid this ex ante criticism since neither model contains 
structural variables. Consequently, the two former models are likely to 
outperform the latter over an ex ante time frame. The structural 
econometric (ECON) model's value may lie in its ability to aid Bank 
personnel whose task is to anticipate how changes in structural variables 
would affect loan volume outstanding. 

The choice between the DUM model or DUN-ARIMA composite model is a 
moot point. The models compare favorably when their summary statistics 
are evaluated. Model selection may come down to the amount of resources 
the Bank wants to commit to generating point forecasts; the DUM model is 
simpler and less costly and time consuming, but the DUM-ARIMA model may 
hold a slight edge in forecast performance. 

When turning point and trend accuracy is desired, as it might be for 
strategic planning purposes, model choice is clear. The AVG model is 
far superior to all other models evaluated. The fact that the AVG model 
did not show the lowest MSPEs and average absolute errors, and for that 
matter, exhibited the poorest summary statistics among the models 
evaluated, suggests that Bank personnel may want to use the DUM model or the 
DUM-ARIMA composite model to forecast monthly loan volume outstanding and 
use the AVG model to predict turning points and trends. 

Further research might involve exploring several forecasting 
alternatives not evaluated here. One possibility is to experiment with 
combining forecasts made for the same month but that were generated at 
different times. Another alternative to explore is combining the AVG and 
DUM model forecasts and the AVG, DUM, and ARIMA model predictions. These 
composite model forecasts could then be compared to models evaluated in 
this study. The Sixth District FICB recently began forecasting monthly 
loan volume outstanding with a model that uses the average historical 
percentage change in loans outstanding from 1982 to the current month. 
When more forecasts become available from this model, one might want to 
compare the forecast performance of this model to the AVG model evaluated 
in this study which uses average historical percentages change in loans 
outstanding from 1973 to the current period to project monthly loans 
outstanding. The more current model might more adequately reflect the 
slow down in loan volume growth that began in mid- 1982. 

A final comment: Due to the economic crisis agriculture currently 
is going through, and the structural changes occurring at the farm level 
and within the organization and operation of the Sixth District FICB in 
response to the farm crisis, it is plausible that the performance of the 
models examined in this study may be better or worse at another point in 

time. 
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NOTES  

1
An example of a combined forecast as defined by FRS is the following: 

Suppose a forecast made in July, 1984, predicts that loan volume will be $1.1 
billion on January 1, 1985, while another forecast produced in October 
predicts January loan volume will be $900 million. The combined forecast for 
January 1, 1985, would be $1 billion. 

2
A study by Njinkeu evaluated the statistical and forecasting properties 

of 10 analytical models--one ARIMA and nine econometric--in order to determine 
which models were best with respect to predictive ability. Equations 1, 2 and 
3 are drawn from his research. Model 1 (Equation 1) exhibited the lowest 
forecast error and had the second lowest number of turning point errors over 
the time period analyzed. Model 2 (Equation 2) is included here because it 
was the only econometric model analyzed that was capable of generating ex ante 
forecasts without the need to first forecast current exogenous variable values 
before predicting the dependent variable--an important consideration for any 
serious forecaster constrained by time and funds. Although it did not perform 
best based on forecast accuracy and ability to predict turning points, model 2 
did exhibit acceptable statistical properties. 

3
Space limitations prohibit reporting the estimated updated models; the 

coefficient values of the econometric models differed only slightly from those 
reported in equations 15and 2. A frequTLItly used updated ARIMA model was of 
the form (1 + cp1B + (1)5B ) (1 - B)(1 - B ')LVOt  = at. 

4
A correct turn forecast occurs when forecasted and actual loan volume 

increases one month, then decreases the next or decreases one month, then 
increases the next. A correct trend forecast is made when forecasted and 
actual loan volume move in the same direction two months in a row. Each 
observed turn and trend in loan volume that is correctly forecast adds an 
increment to total correct. An incorrect turn forecast occurs when forecasted 
loan volume indicates a peak or trough, while actual loan volume shows no 
turn. An incorrect turn forecast may also occur when forecasted loan volume 
indicates a peak turn, while actual loc.,' volume shows a trough, and vise 
versa, when forecasted loan volume indicates a trough when in fact actual loan 
volume peaks. An incorrect trend forecast occurs when forecasted directional 
movement of loan volume is opposite the actual direction of trend. Each 
incorrectly forecast turn and trend in loan volume adds an increment to total 
incorrect. 



204 

REFERENCES 

Bates, J. S. and C. W. J. Granger. "The Combination of Forecasts." 
Operations Research Quarterly. 6(1969): 451-468. 

Bessler, D.A. and J.A. Brandt. "Forecasting Livestock Prices with Individual 
and Composite Methods." Applied Economics. 13(1981):513-522. 

Brandt, J.A. and D.A. Bessler. "Forecasting with Vector Autoregressions Versus 
a Univariate ARIMA Process: An Empirical Example with U.S. Hog Prices." 
North Central Journal of Agricultural Economics. 6(1984): 29-35. 

Farmbank Research Service. "Examination of Alternative Loan Volume 
Forecasting Models for the Federal Intermediate Credit Bank of St. 
Louis." Project Report 538, August 1982. 

Harris, K.S. and R.M. Leuthold. "Comparison of Alternative Forecasting 
Techniques for Livestock Prices: A Case Study." North Central Journal of  
Agricultural Economics. 7(1985): 40-50. 

Herr, W. McD. "Understanding Changes in Non-Real Estate Debt." Agricultural  
Finance Review. 28(1967): 23-31. 

. "Factors Affecting Annual Changes in Non-Real Estate Farm Debt." 
Farm Credit Administration Research Journal. 4(1975): 20-23. 

Just, R.E. and G.C. Rausser. "Commodity Price Forecasting with Large-Scale 
Econometric Models and the Futures Market." American Journal of  
Agricultural Economics. 63(1981): 197-208. 

Kulshreshtha, S.N., J.D. Spriggs and A. Akinfemiwa. "A Comparison of 
Alternative Approaches to Forecasting Cattle Prices in Canada." Dept. of 
Agr. Econ. Tech. Bull. 82-01, University of Saskatchewan, 1982. 

Lins, D. A. "An Analysis of Sources and Uses of Funds in the Farm Sector of 
the United States." Unpublished Ph.D. Thesis, University of Illinois, 
Urbana, 1972. 

Njinkeu, D. "Forecasting Loan Volume for the St. Louis Federal Intermediate 
Credit Bank." Unpublished M.S. Thesis, Southern Illinois University, 
Carbondale, 1985. 



04 
43 

r4 
0 

C 
0 

0 
W 

4

▪ 

 .4 
In 

c4 

1 
0 
0 

00 
C 
4-1 
10 
C 
V 

O 

U  
U 
F4 
04 

U 

44 
4.4 
cn 

4-4 

.0 
4.1 
X 

4-1 
C/1 

4-1 
0 

ca 

4. 
0 

.-4 

C 
0 
Z 

0 

U 
4-/ 

In 

4.1 

141 c4 
0 0.1 

1i 
>, 0 
IA 7. 

E 0 O 

.-1 

.0 
H 

0 

O 

H 

0 

P. 

crl 

U 
C9 :D 

(D 
CD <4 
Cr, 

• 10 
O M 
N 

"-'14 
0 

.0 
W 

44 • 0 
H Z 

In 
C 

 

OL 
P. 

00 

01 

C 
W 
U 
1. 

0. 

   

   

205 

e 

	

rA CD ri CD rA rA CD VD Ps CM 1....... CM 	CD 	mA 	11 	 ID 	..0 +.4 	U 
W 	1 4.1 '4  4.4';1 li '.1"; 

	

CD CV ri CO VD ...7 cl - .1 01 VD 01 	C. 	.4., 	,A 	W 	W 0 	M 

	

CD 0 CD CD CD CD C3 CD CD CD C) CD 	CD 	 C 	C13 ..0 	44 C.1 

	

1 1 1 1 1 1 1 	 0 	 Cl W 	44 	I+ 	2 1 4 .__J g 2 2 • 
• • • • • • • • • • 	0 	. 	. e 	.¢ 	a, 

”-4 	0 	--1 > 	0 	0 	1... 	0 0 
4.1 	0 	0 	. 	 1.1 	r-.1 0) .1.4 rA 

	

st Cl st CM CD CO .1 u1 CM st CV .1 	CA 	0 	•■••■ 	0 W 	4f § 	
M 
14 	cl) E. 

C-1 11 E 7 7 
L 7 0 E 

O N VA W Z 

	

1 C) CD e• rA ,A r4 CD vD Ps cm cs. 	0 	a' 	FA 	.0 In 	0 0 	0 	00 	rA 	,A 
M ,AI H 0 0) M 

	

CD CD CD CD CD CD CD CD CD C) CD cD 	CD 	01 	0 	W 6 ID 	.0 .0 	W 
• • • • • • • • • • • • 	 ..... 	„C 	..., al C 	w 	4./ 	E 

	

1 1 1 1 1 1 	 M U cl) 	61 	aJ 	0 	II 	o tn 
.-I 	a, 	a" a, 	.0 c 	 co 	0 1-1 0 
01 	1E1 	10 /0 	4-1 0 	01 	C.1 	0.1 	co 0 4., 

	

P. 	o > 0 •0 	... 	0 	C 	N 	4.1 	a.  

	

rA .1 CV Cl Ni C) Ps si. cl ...1. Al 01 	01 	0 	41 	0 C1) 01 	C -4 	0 E 	0.1 	Cf1 	._, . a 

	

44 14 	r-1 07 	ca. 	Z 

	

01 44 .-A CD .-4  ,-A ,A r4 CD VD r- Cl 	0 	El 	,A .4i 

	

CD CD CD CD CD CD CD CD C) 000 	0 	4..) 	4-,  C c", 	0 	0.0 	 ID M 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	 4.1 	M 	01 (11 CO 	01 ..0 	C11 4-1 	0.1 	 0.1 0 14-1 

I 	I 	I 	I 	I 	I 	I 	 ,..I 	10 	C 	01 	3.4 	..II 	1.4 	 .1.4 ■-/ 0 
4-1 	U 	.4'0I 	ID 01 	01 00 	M 	 03 
w 	111 	00 C 	.13 0 	C 	o 	a: .--I 1., 
W 	I-, 	". a) 1. 	0 .. 	al -,1 	cr 	U at a) 
e 0 	1-, 	ao aa 	cn 	a) 7 .0 
O 4-I 	0 cl „CI 	C ...., 	$403 ,.,ro 	C 	1.4 4./ la 
C 	 00 0 	 0 u O 4-. al 0 

	

01 0 	0 Ifl 	al CU 	10 O II) 

	

rA CD ri CD rA rA CD VD Ps CM 1....... CM 	CD 	mA 	11 	 ID 	..0 +.4 	U 
W 	1 4.1 '4  4.4';1 li '.1"; 

	

CD CV ri CO VD ...7 cl - .1 01 VD 01 	C. 	.4., 	,A 	W 	W 0 	M 

	

CD 0 CD CD CD CD C3 CD CD CD C) CD 	CD 	 C 	C13 ..0 	44 C.1 

	

1 1 1 1 1 1 1 	 0 	 Cl W 	44 	I+ 	2 1 4 .__J g 2 2 • 
• • • • • • • • • • 	0 	. 	. e 	.¢ 	a, 

”-4 	0 	--1 > 	0 	0 	1... 	0 0 
4.1 	0 	0 	. 	 1.1 	r-.1 0) .1.4 rA 

	

st Cl st CM CD CO .1 u1 CM st CV .1 	CA 	0 	•■••■ 	0 W 	4f § 	
M 
14 	cl) E. 

C-1 11 E 7 7 
L 7 0 E 

0 N VA W Z 

	

1 C) CD e• rA ,A r4 CD vD Ps cm cs. 	0 	a' 	FA 	.0 In 	0 0 	0 	00 	rA 	,A 
M ,AI H 0 0) M 

	

CD CD CD CD CD CD CD CD CD C) CD cD 	CD 	01 	0 	W 6 ID 	.0 .0 	W 
• • • • • • • • • • • • 	 ..... 	„C 	..., al C 	w 	4./ 	E 

	

1 1 1 1 1 1 	 M U cl) 	61 	aJ 	0 	II 	o tn 
.-I 	a, 	a" a, 	.0 c 	 co 	0 1-1 0 
01 	1E1 	10 /0 	4-1 0 	01 	C.1 	0.1 	co 0 4., 

	

P. 	o > 0 •0 	... 	0 	C 	N 	4.1 	a.  

	

rA .1 CV Cl Ni C) Ps si. cl ...1. Al 01 	01 	0 	41 	0 C1) 01 	C -4 	0 E 	0.1 	Cf1 	._, . a 

	

44 14 	r-1 07 	ca. 	Z 

	

01 44 .-A CD .-4  ,-A ,A r4 CD VD r- Cl 	0 	El 	,A .4i 

	

CD CD CD CD CD CD CD CD C) 000 	0 	4..) 	4-,  C c", 	0 	0.0 	 ID M 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	 4.1 	M 	01 (11 CO 	01 ..0 	C11 4-1 	0.1 	 0.1 0 14-1 

I 	I 	I 	I 	I 	I 	I 	 ,..I 	10 	C 	01 	3.4 	..II 	1.4 	 .1.4 ■-/ 0 
4-1 	U 	.4'0I 	ID 01 	01 00 	M 	 03 
w 	111 	00 C 	.13 0 	C 	o 	a: .--I 1., 
W 	I-, 	". a) 1. 	0 .. 	al -,1 	cr 	U at a) 
e 	0 	1-, 	ao aa 	cn 	a) 7 .0 
0 	4-I 	0 cl „CI 	C ...., 	$403 ,.,ro 	C 	1.4 4./ la 
C 	 00 0 	 0 u O 4-. al 0 

	

01 0 	0 Ifl 	al CU 	10 0 	II) ai 	> 	> 	a, 
61 	a) 	4.4 4) 	/14 	M 	Z 
0 	0 ,&.. 	ra 
(11 	0 .= 	0 w 	Y.. 

Cn CO ,CD lf1 CM CA CD c., 0 Ps C4 CV 	f4 	J 	2 	
0) W 	0 
c.1 .0 	.0 

O rA rA CD .D r, on r. en c, CA CV 	CD 	 0 	'M 4. 	1.4 4I 
CD CD CD CD CD 0 CD CD CD CD CD CD 	C) 	0 	 W

M  

	

1.4 	
W  

1.  I 	 al I I 	 I I I 	
S  a 

	

V -4 	 0 
441 

	

VA 	,-4 W 	a) 	4.1  
O X. 0 	0 10 	 "0 

	

0 0 	a. al 	.0 	 o •., 
1 r. r, st 1 CM st C. .1 CV MI •4 	A4 	 34 	V 113 	 Cl 	U 	 ,A 
•i CD r1 rA CD VD Ps ,1 r, on CD C4 	0 	e) 	x E 	al 0 	al 	 a. 
000000000000 	co 	.3 	cu 	....J 	al 	 al •r, 

	

. .
•

8 	1. 	MI t11 	 a 0 
1 1 1 1 1 	 i I 	 0 	1. M 	CJ 14 	3.1 	 .r4 

O F.c. 
0 r. 	". a1 	0 

4.4 	 e 
a) 3 

a)
4 

	

-,-1 	11  
O e 	0 10 	 4-1 04 

N. Al ,A Cl r,  VD ri r4 Cl CV Cl OD 	.i 	.0 	..-4 	•,-1 0) 	10 	 .141 
O rA e4 -4 rA 0 so r, cA r, r4 CD 	0 	 4.■ 	M 	 0 	W 	 W 
CD C) CD CD CD CD CD CD CD C) C) CD 	CD 	

4
CI ■-, 	41 	 CV 	00 E 

1 	1 	1 	1 	1 	1 	 1 	 X 	
01 /40. 	r-4 al 	ca 

	

co 	..c) > 	.--■ 	r---1 ,4 W 

	

M 	 0 4-1 

	

4.1 	0 CA 	7 	 4.4 	11 	..-.. 

	

M 	1-1 ,--I 	.1■1 ••■4 	C.) 	 <4 20  ',I 4JTJ Q m r4 

	

 ,--I 	.1■1 ••■4 	C.) 	 <4 20  ',I 4JTJ 

	

Q 	m r4 

 0.4u. 1Hr vP t. DC.C l0r AC1E -1.- 41 	C 	I^A'IT  

	

.mt. 	 a04 	AP 	0C1 0 lZ I 0 

'''' U .0 

	

.-4 u 	.0 
01 H rA cv PI st .1 VD Cl. CO Cl  0 r4 CA 	 CL1 	E. 

1--1 .--1 r4 	 10 	.C) 	CI 	̂ A 	'CI 
T.  
U. m 

	

t... 	 ra 0 

	

41 	 7 ,A 

	

P. 	 C 00 

	

C11 	 01 al 

	

Z 	 In .0 

'''' 

144
 

0
 

P.
 

i.
 C/1

 
W 

4.
 

00
 4  0 II

 

C. .4 H
 

al
 

w 
al

 
.=

 
)
 

th
e  

1
2
 fo

re
c

a
s
t  

se
q

u
en

ce
s 



206 

a) 

O 

O 

ro 
0 
t-1 
a) 
JJ 
ro 

U) 

ro 
a) 

0 z 
oc 

-0 

ca 
4.) 
U) 
4-I 

C 
cc 

4.4 

C.) 
•-1 

x 
CJ) 

44 
0 

U) 
4.) 
U) 
Ca 

a) 
$.4 
0 
•T•-■ 

ri 
iJ 

O 
Z 

1.4 
O 
W 

N 

a) 

ro 

,4 

a) a) a) 
oc A-)  14 
co G o 
1a ri 14 
CI) 0 $4 

cf) 4-1 
<4 an 

<4 

U 

C z 

H 
U 
C 

ol 
OD 
CA 
-I 

CO 

OD 
a) 

U) 

() 
a) 
14 
O 

.1) 
0 
0 
Z 

O 

z 
■-) 

cc 

  

0 

av 
0 al 
N 

< 
0 

VI 

1) 4-1 
5 
ri 0 

Z 

a) 
=LI cn 

on 0 N.. -...70■C r-I Of—i00 

	

ol M C.1 	CA 0-) on on on on cn 	114 (0) 
CD 0 0 O 0 C0 QC C O C O a J ciD 
• • • • • • • • • • • • re: • 

	

N. N cA n ON 	cn N. -1-  
O v) 	CA on cn 	 ul 
00000000000 0  

• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 
11111,11 

M CD 	N AD ,-I 01 CO N. u-) N ,♦ 	,4 
N. on r,  on CD cA cA 	cA cA 	ul 	CD 

	

CD C) CD CD CD CD CD CD CD CD CD C) 	CD

•• 1 	I 	1 	1 	I 	I 	1 

I 	-.1* ON cn on ol N V) CD CD .....7 CO u1 	CA 
I 	,4 ,7 CD CD un 1-1 c4 on cl ,1-  N N 	C) 

'10 	CD C) CD CD CD CD CD CD CD CD CD CD 	0 
co

•a) 	I 	 i 	i 	I 	i 	1 	i 

■T V) OD on Cn N vO 	cq ul co v) 

	

u1 C) u1 ,• N on on 7 N N 	CD 

	

11 0 C CD CD C) 0 CD CD C 0 0 CD 	CD 
a) 11 
U) 
Ca 

W 	ul CO '0 	CN CA VI 
}-4 	r,  CA ,4 on ,4 u1 	04 01 on 	N 	C) 
O 	C CD C CD CD CD CD CD 0 CD CD CD 	CD 
4,. . . . . . . . . . 	. 

1 	I 	I 	I 	1 	1 
rcl 

Ca 

	

ON \-0 -1' VD v0 on on N ul cD CA ri 	,4 
,4 	N CA ,4 	ul CD ul 	N on CA ,7 	CD 
M 	C CD CD CD CD C CD CD CD CD 0 CD 	CD

•1 1 1 	 1111 

0 	0 00 un 7 N. VD on on CA Lin 	C) 	,T 
a) 	-1" N N ,4 	ul C ul ,4 N on on 

	

a) oc000000 Coco 	CD 

a) 
a-■ 	I 	I 	I 	I 	 1 	1 	1 

W 	N N Ch vD -1-  VD AD on on N VD ,4 	,4 
W 	on ~7 N N ,4 ,S V) CD ul ,4 N on 	CD 

C CD 0 CD CD CD 0 0 CD CD CD CD 	CD 

14 	1 	1 	1 	1 	I 	 1 	1 
W 

44 
44 
•r..1 	On ,4 ,4 00 ul ,TN. vD 01 on ,4 qD 	•4 
••O 	oq on -1-  csi Cs.1 7-4 ,t Lin CD un ,4 oq 	CD 

CD CD CD CD CD CD CD CD CD CD CD CD 	CD

• 1 	1 	1 	1 	1 	 1 
a) 

1-4 
W vD CA N I-4 O' u1 t N. ul N N CD 
C. cA N on ,T N N .-1 	u1 CD u1 r1 	CD 
I 	CD C C CD CD CD CD CD CD 0 CD C) 	CD 
1 

VD CN cA CA CA vp ul ul CA on cA 
,4 cA cA on ,T cA cA ,4 	ul CD ,T 
CD 0 CD CD CD 0 CD 0 CD CD CD CD 	CD 

1111111 

	

In op N. 0 C..1 C',1 as ,C) in tr, (--) N 	,- 

	

Cl o N (--1 cn -a- N cV ,4 -1-  u1 0 	C 
000000000000 0 
• • 	• 	

• 
	• 	• 	• 	• 	

•  II 	II 	I
• 	

I
• 	

I• 
	

1 

,"1 N 01 	un vD r■ CO CA CD ,-4 cA 
1-4 

Cl) 
Z 

I 	I 	I 	I 	I 	I 	I 

v
a
r
i
a
b
l
e
)
 

 
m
o
d
e
l
 
(
e
q
u
a
t
i
o
n
  
2
)
  

e
x
p
l
a
n
a
t
i
o
n
.
  

O 
0 44 

4-4 	_c 
ti 	c0 

H 

o 	vs) 
U  00 

M 



T
a
b
l
e
  
1
 
f
o
r
  
e
x
p
l
a
n
a
t
i
o
n
.
  

a) 
ar 

Cr)
(NO 
1 

.1D 

207 

(I) 
E 

0 

O 

LJ 
co 

U) 
1.4.1 

H 

a) 
O4 
1 

0 
z 
00 

0 

ro 
4.1 
Cf) 
1.4 

0 
PP 
U 
H 
44 

4.1 

fa 
4-i 
U) 
•,4 
CD 

cn 

0 

U) 
4.1 
(/) 
CU 

a) 

O 

>, 

4-1 

0 
.:24" 

0 
W 

4-1 
U) 

4-4 a) 
(Ti 

	

4.J 	a) 
cn 
0 

aI 

	

E 	r-4 
4 

cn -4 

01 

H 
0 

Ca 
H 

	

(1) 	ara) 

	

RI 	C 

W 0 
C/) 
4D 

01 
GO 
CN 
,4 

U) 

CC 

GQ 

4J 
U) 
ro 
C.) 
a) 

0 
44 

LJ 

0 

JD 

0 
0 
N 

-r-1 
1-I 
0 

E 
•4 

40 

0 

/.4 

C 

0 
z 

H 
U 
0 

P-■ 

Cn 

z 
r.D 
■-) 

rz 
GL 

Gn 

z 

"CI 
0 

-0 
<-4 

w 

Z 

01 01 7 H 01 	OD 00 HI NO N 00 0
=LC  W CD 

,7 in in  7 7 7 in Cr) U1 Cr) -a -7 	3-1 P14 CD 
CD CD CD CD CD CD CD CD CD CD CD CD W 01 CD • . 	• 	• 	• 	. 	• 	• 	• 	• 	• 	• 	Z 	• 

VD VD Ch N 1/40 ul Cr) CD N. 01 CN r4 	CT 
CD H ul 1-4 N. r4 N r1 01 ,4 1-4 H 	CD 
C CD CD CD CD r--1 ,4 1-4 r4 H 1-4 r4 	CD

• 1 	1111111111 

01 CD -.7 CV VD 	01 00 N■ U1 CA ,4 	CM 
N. 01 N■ 01 CD CA CA -.7 CA C4 ,4 ul 	CD 
CD CD CD CD CD CD CD CD CD CD 0 CD 	CD 
• • 	• 	• 	

1• 
	

1• 
	

1• 
	

1• 
	

1• 
	

1• 
	

1• 
	• 

	

I 	-7 CO on N. N. CD C) in ol ,A in CD 	til 

	

I 	HI -.7 N N 0 N. c) 4r) ON ol C N 	0 

	

-0 	000000r-100000 	0 

	

U
• 
	• 	• 	• 	• 	• 

	

a) 	111111 	 1 	1 
0 
r-4 

Cu 
VD VD 00 CD ,4 N U1 N. Ch ul .7 1-1 
r4 CD 01 r4 N r-1 OD Ul VD H -4-  ,4 	CD 

	

ID 	CD CD CD CD CD CD CD r4 CD r-1 CD CD 	CD
•

a) 	
I 	ill: 

CU 

Ti)

U)  

 N. CD AD -7 CN -.7 N CN ,7 ul 	CD 	ul 
,t H 0 CD NI CD Hi N CD VO OD N 	CD 

	

0 	C000000 Or-iv-101-1 	CD

• 

	

1 	1 

ro 
H r4 Ch N. - 	N. VD N n N -t 0.1 
N. H4 ,7 H 0 CD N CD HI 	r4 N■ 

	

CO 	CD r-1 CD CD CD CD CD 0 CD C) ,4 r1 	CD

• 

	

1 	1 
C.) 
ro 

	

0 	VD H N N VD CD H U1 C) 00 ul N 	,7 

	

W 	CD N. N Cr) rl N. VD N. VD N ri r4 	CD 

	

Ti) 	1-4 ri rl ri ,i CD CD CD CD CD CD CD 	0

• 

	

1/ 	 1 	1 	1 
W 
.0 

	

Ti) 	CA 01 01 CD N. op 01 111 ,4 Cr) Cr) 0' 

	

U 	1-4 CD r■ 	Ul 00 -4-  C CD HI -47 CD 	CD 
CD CD CD CD CD CD CD CD CD CD CD CD 	CD

• 1 	 1 	1 	1 
a) 

4.4 

	

N. 01 ul CN ,4 01 N 01 CN CD -.t VD 	N 

	

IJ 	VD -.7 N CD -4-  AD 01 VD H ^1 CD N 	CD 

	

CD CD CD CD CD CD CD CD CD 'L., 0 CD 	CD 4-)
• 	1111 	 1 	1 

U 

	

W 	,7 01 r,  CA U1 CD CN VD C•1 CA CD 01 	N 

	

0. 
	

N. N VD .7 N r-1 	 Cs1 
I 
	

0 0 0 O 0 0 0 0 0 0 0 0 
• • 	• 	• 	

• 
	• 	• 	• 	• 	̂ 	• 	• 

I 	•III 	I 

	

OD CN N. 1"-- N. r1 VD 01 in -.7 -.7 H 	N 

	

C ul --7 - 	co LT) .7 C,) t-1 (,) r-4 N 	0 
0 0 0 0 0 0 0 0 0 0 0 0 	0

•i 	i 	I 	I 	i 	i 	1 	 i 

	

1) -.7 --7 N N r1 0 C1 CD 00 ,.0 N 	N 

	

CA ri VD U1 Ul CN ,,JJ u1 -.7 CD CA C4 	C 

	

000000000000 	0 
• 1 • 	I 

• 	
1 • 
	

1 • 
	

1 • 
	

1 • 
	

1 • 
	

1 • 
	

1 • 
	• 	

I• 

	

Hi N 01 ,t ul AD 	00 )04., cD H N 
1-4 r1 

L4-4 

a4 

01 

0 

ro 
0 
C.  

H 

0 

00 
Ct 

0,3 

Cd 

tle 

> 
O 
E 

al 
4.1 
CC 

OD 
0) 
1-1 

CU 

U) 
U) 

00 
aJ 

0 
11 

<4 
0 



o
f
 
S
i
x
t
h
 D
i
s
t
r
i
c
t
  
F
I
C
B
 O
u
t
s
t
a
n
d
i
n
g
  
N
o
n
-
R
e
a
l
 
E
s
t
a
t
e
  
L
o
a
n
  
V
o
l
u
m
e
  
b
y
  

U) 
4-1 
U) 
ro 
U 
a) 
)•+ 
0 

co 

1-4 
(24 

o • IP 
:21 

ro 
Y+ 
O Z 

O 
CJ 

aJ 
77 
0 

)-1 
0 
E 

C 0 
C_) 

S
t
a
t
i
s
t
i
c
s
  

208 

a) 
WOO C 

N 1/40 CD 01 I,- CD YD CD CO 0,  01 N M W 
CA N C1 01 01 7 ol 7 N 01N N S-4 0- CD 
CD CD CD C) CD CD CD C) CD CD CD CD W U)0 

SJ 
a) CD W 

ro C 0 
1.4 
<1.1 0 L. 
• u) 4.1 

.J3 

	

N -1 7 C) 7 -1- it C' ,H 01 YD 00 	01 
C.) 	C Cl cv cY L• N. ca ■c) CO qD c'n c■1 	o 
W CD 0 0 0 0 0 0 0 0 0 0 0 	C 

• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 
1 	1 	1 	I 	I 	I 	I 	1 	I 	I 	I 

	

,• 00 ul '.0 CO 01 ,H on CD -Zr 01 CD 	,-4 

	

 
N CD YD 0,  ,-1 Cl CD C1 01 N 01 ,H 	0 

	

C 	C C C D 0 0 D D D C C D 
 

0
•

Z 	 • • • • • 	
I 1 1 1 

 

 1 	 0 
0 

LJ 
I 	,T ,-1 c- N 01 ,-.1 7 01 ,H CD y0 01 	,H 	a) 

	

E-4 	i 	,4 cD r-4 r-i N -Zr ul ,H 01 (N ,-.1 N 	CD 
C.) IC 	CD CD CD CD CD CD CD CD CD CD CD CD 	CD 
0 0 W

• a) 	I 	 I 	 I 	I 	I 	 00 
ai 

,-.1 	 $4 
CI 	 a) 
> Li-) cy ,H N N Ch OD 01 01 CD qn N- 	CD 	P' 

	

P. 	—1 N —1 CD N CD N ul ,H N CD ,H 	C) 	M 

	

W 	IC 	CD CD CD CD CD CD CD CD CD CD CD CD 	CD 

	

co W• • • • • • • • • • • • 	 a) 
.1..) 	I 	 i 	• 

	

1 	 ,H 
U) 	 0.. 
M 	 E 
U 	 •-• 

U 	a) 	Ul N 00 CO 0 -4-  .7-  IN• r.... AD ,-I CD 	,H 	U) 

	

.---. C 	J•4 	,H CD N on CD 01 CD NJ 7 -Zr ,-1 CD 	CD 	I 

	

ol :-.0 0 CD 0 0 0 0 CD 0 0 0 0 0 0 	C 	I 

	

Op ..‹ 	4-1
• 

	

ON 	 1 	 ,-1 

	

,H 	nc 	 W 

	

....., 	G 	 "0 
M 	 0 

	

u) 	 Lrl r- ,H oo u") CO -Zr N-  ul CD ul N 	,H 	E 
,H 	N -Zr cy 01 •1 .- N ,H CD ,H ‹T .40 	CD 

	

••4 .• 70 	M 	CD CD CD CD CD CD CD CD CD CD CD CD 	o 	.--, 

	

OD 1.--) 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	 01 

	

a) 	4.) 

	

CO 	U 	 0 
M 	 0 

	

L.) 	 • ,I 

	

U) 	G 	CO r- 01 ol 0. ,H QC -Zr. N In ,--I CD 	,H 	4-) 

	

M Z 	W 	-Zr 1.-,  u1 Cs. co r, -Zr os r--I N 01 01 	CD 	M 
U :=D 	W 	CD CD CD CD CD CD CD CD CD CD CD CD 	CD 	0 

	

a) ■--) 	3 cr
• 

	

1..4 	4..i 	 I 	I 	I 	 a) 
O W 	 ......, 

	

G.1+ 	g] 

	

.0 	a) 	04 CT r-4 N 01 r- N ,H r-- Co CO ,-4 	N 	''.fi. 

	

LJ 	u 	N ,H N (N r-. y0 In CD N ,JD 01 ,-I 	CD 	1--i 
G <.1 	C 	CD CD CD CD CD CD CD CD CD CD CD CD 	CD 	104 
O .c. 	W 	 ., 

• I 	I 	I 	I 	 1 
W In 

4.4 	 0 
4.4 	 M 
.r-i 	r,  Co r... --T N clo VD r- -Zr ,--4 N■ ON 	r-4 

	

1014 	-0 	01 cy ,H ,H ,H CA -Zr AD N N ,-4 CD 	CD 	..--. 

	

CL, 
< 	

DD
• 
 C D C D D D D C C D 

 
0 I- 

- 	 • 	• 	• 	• 	• 	• 	•
• O 1 	1 	1 	1 	i 

 

 0 
a) 	 o 
U 	 •• 

1.1 

W 

• 	

CO 01  CN IN ,-.1 N OD IN•  -1 CO CO CA 	,--i 	01 

	

oe. 	0. 	CD ,H 01 cY csi ,H ,H 'C ,H ...4- ,H 7 	CD 	C 	0 

	

,;,. 	
1 
1 	

CD CD CD CD C CD CD CD 0 0 0 CD 
• • • • • • • • • • • • 	

CD 
w ,4 

	

C) 	0 

111111 	I 	I 	 ,-...0' 	4../ 
W 

0 

	

-,-4 	cli 

	

,--i N CO Co -Zr CD AD -Zr CD AD CO ,-1 	.--1 	• 	r-I 

	

CO 	 CD -Zr 01 01 ,AD -Zr 01 N (N 7 cD 01 	CD 	Li 	CL 
W 0 0 0 C CD C 0 0 C CD C C 	CD a) X 

	

P,, 	 E 	a) 
i 	I 	I 	I 	1 	I 	i 	I 	 o 

O )4 
O 0 
O 4-4 

	

OD ,AD AD I-- N CD CO -Zr CA AD .--.1 ul 	,-4 	W 

	

..-. 	 Lr, r-1 c--) N cn IN c•-.) c•-) N c•-) IN 0 	CD 	,H 

	

<1 	CD CD CD CD C CD CD CD CD CD CD CD 	C 	w 
.7 0 	a)

• 	1111111 	 .--1 
W JD 

	

4--) 	M 

	

.0 	 -,1 	H 

	

,--, 	 cn 

	

-O 	 0 W 

	

(a 	 P.. 	W 

	

W 	 E co 

	

..= 	 0 00 

	

< 	,•4 N 01 -Zr V) '0 N- CO CN CD ,-4  

	

,--4 r...4 ,-4 	 M 	gn 

(4-1 

0. 

H 0,4 

T
i
m
e
  
H
o
r
i
z
o
n
  

U) 

4-) 

0 



CC 
O 

a) 

U) 

(
e
qu
a
t
i
o
n
  
3
)
  
m
o
d
e
l
-
-
s
i
m
p
l
e
  
a
v
e
r
a
g
e
  
m
e
t
h
o
d
 

o
f
 
e
co
n
o
m
e
t
r
i
c
  
(
e
q
u
a
t
i
o
n
  
2
)
  
a
n
d 

T
a
b
l
e
  
1
 f
o
r
  
e
x
p
l
a
n
a
t
i
o
n
.
  

209 
0= CD 

N N. CO CA01■0 N CA001', C00 COWe--1 
N N N 01 c) 01 01 01 N 01 N N $-1 0. C) 
CD C) C) CD CD CD CD CD CD CD CD CD W CO CD 
• • • • • • • • • • • • E • 

N .7 CA 0 .4- 	Ul CA ri 01 VD OD 	01 

	

CD 01 r. CA Ul r- co QD 00 VD 01 CA 	CD 

	

CD CD CD C CD C) 0 CD CD CD CD CD 	CD 

	

I 	1 	1 	1 	I 	I 	I 	I 	1 	1 	1 

N Ul 	r. 00 Co Ul N r. Ul 	r, 	r. 

	

ri CD Ul r- CD N 0 01 01 N 01 0 	CD 

	

CD CD C) CD CD CD CD CD C) CD CD CD 	CD 

I 	 1 	I 	I 	I 	1 

r. 	 I 	7 r. N. N Co r-4 .7 01 r. VD VD 01 	CD 
CC 	 F. 	I 	r4 CD r. r4 N .7 U1 ri m CD ri N 	0 

0) 
	 CD 11 	C CD CD C CD CD CD CD CD CD CD CD 	CD 

04 	 C) u)
•1 	 U 1 	1 	 1 1 1 

7 	 7 
O .--f 

.2; 
 

CC 
• Oh in N 4--1 r. -4" CT Co Ch N r-I N. 	CD 

00 	 Pa 	 r. 4-4 CD r-1 r--1 C r. .1-  CD N CD r.-1 	C) 
O W 	11 	CD CD CD CD CD CD CD CD CD CD CD CD 	CD 
r. 	 Cf) W 	• • • • • • • • • • • • 
17 	 .1-I 	i 	I 	 i 	i 

O (f) 

CC 	 CC 
4.1 	 U 
m 	0 	W 	,--1 N ,-I CD U1 .<1 vD CA N. N. 0 ,AD 	,-.4 
4.) 	 /*, CD 	$• 	,--1 CD N 01 u1 N r. CD 01 VD CA .1. 	CD 
O D 	0 	CD CD CD CD CD CD CD CD CD CD CD CD 	C 
c 	Clcia <4 	4-4 	. . . • . . . . . . . 

	

CT 	 I 	 I 
PO 	 r. 	71 
CD 	 ...... 	0 
H M 
44 	 U) 	 CD 0/ 0,. N Ul u-) -1 CO CD qD in r4 	r. 

O i-4 	r. 	N .7 r. 01 N CD r. C1 ri ri CD N 	C) 
4-, 	 .1-4 :=D 	CC 	CD CD CD CD CD CD CD CD CD CD CD CD 	c 
ci 	 to 1—) 

--I 	 a) 	,..1 	 1 
$•4 	 ma 	c.) 

I 	 M 
U) 	 4.1 
•1-4 	 U) 	C 	N CA CM CM r. 01 N .1-  r. N. 01 CA 	CD 
A 	 CC Z 	W 	01 N. .1' VD Co VD 01 VD N N N CD 	CD 

U  
4= 	 W D  U 

C 0 0 0 0 0 0 0 0 0 0 0 	0 
• • • • . . • . • 

C C I.  C IJ 	 Sr 	4J  
X 	 0 	U 
•-1 	 P4 	-0 

	

41 	W N CM N N 04 N. N 1-4 N. N ul CD 	r. 
144 	 4J >4 	C.) 	N r-i N 01 N VD Ul CD N ,..0 ol N 	CD 
O C <4 	0 	CD CD CD CD CD CD CD CD CD CD CD CD 	CD 

O E 	0)
•CO 

	

 Z 	$.4 	I 	I 	 I 	I 	I 	I 
W 

U) 	 4-. 
CC 	 4-4 
C.) 	 •-4 	00 N. 01 CM CO Ul 0'. CM r-i r-.4 N CD 	r. 
W 04 	1/ 	-4-  01 01 r. CD CA C') U1 1--I r-i ri CD 	CD 

0 	 0 
	C C C C C C 	C C C C C 	C 

• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 
FT O IIII 

CC 	 W 
›,. U 

.0 r. 	 C) 

• 	

'O VD CM N N. 00 N VD .1 N VD N 	,-I 
4J c54 	 04 	0. 	C4 N ....T ....t N r--1 1-1 ul 1-  01 01 CD 	CD 
C< 	 <4 	I 	CD CD CD CD CD CD CD CD CD CD CD C 	CD 

• E. 	 111111 • 
	• 	• 	• 	• 	• 	

I• 

}-I 
0 
4-1 	 I-. N CO CT -4' 0 VD ...1' 0 01 CO tri 	,---i 

	

;0, 	0 7 Cn Cn O `NT cf) N rn 7 0 C') 	0 CA Q 	 44 	 0 0 0 0 0 0 0 0 0 0 0 0 	0 
U 1 	 44 	• • • • • • • • • • • 
•,-1 	 1 	• 1 	1 	• 1 	

• 

	

1 	• 

	

1 	1 	• 1 
4../ 
CO 

-,I 
4-J O 	 CM Co VD N C') CM Ul N. -7 ,--1 Ch N 	04 

U1 W 	 • • • • • • • • • • • • 

M 	 u1 CA 1---I r-1 .--1 01 r-4 CD CD 0--. CD 01 	CD 
L., 	 CD CD CD CD CD CD CD CD CD CD .---1 CD 	CD 

4-) 	 111111 
:',,, •,--4 
1-I (I) 
 (CO 	.0 
E 0- 	,--, 
E a 	7 '0 

0 	0 ca 
(1) 0 	N a.) 

•-4 .1= 

	

;-4 -.4 	 r4 C4 01 -Zr u-) QD N. o0 0' CD ,-.1 CA 
O r-I ,-1 1.--1 

Ul 	 x U) 
.0 

W W 4J 	 4-4 
,--4 	 H 7 	 W 
X) 	 •T-i 0 	 (14 
CC 	 F. E 	 U0 
H 	■_., 	 Z 

d
 



an 

a) 

O 
r-1 

Cd 
0 

a) 

ro 

U) 

ro 
a) 

O 
z 
00 

0 

ro 

O 
CD 

U 
PC1 

1-4 

4-1 
U) 

4-1 

Cf.) 

4-1 
O 

U) 

ro 
C.1 
a) 

0 
)-4 

•-•-■ 

0 

s-r 
O 

cn 

• r-i 
4-■ 
(/) 

ro 
/ ro  
(f) 

a) 

0 
M 

E 

Ul 

VD 

a) 

gD 
ro 
H 

O 
z 

H 
U 
0 

O 
t-) 

z 

O 
0 

0 
0 

O 
O 

O 
O 

O 
O 

If) 
O 
C 

4.11 
O 
O 

rn 
O 
O 

a) a)a) 
on .1-1  Ia 
03 	o 

;.4 
Q) o 1-1 

W fg-1 
g0 
<4 

U 

01 
00 
CA 
r-1 

V) 

a) 
CO 

PD 

4J 
to 
CL) 
(.1 
a) 

O 

O 
ti 

Pq 

gD 

G 
0 Q1 
N (1.1 

O 
U) 

CD 4-3 
E 
ri O 
E- 

a) 
tele 

00 	CD CD ri r-4 CA 1.11 CD t CO Ulro 1.44 r- 

	

01 -.7 141 VD r,  r,  co cr. CA CA CD 	a0 
C) CD CD C) CD CD CD CD CD CD CD r4 Cl) Ul CD 

	

CO Ul 03 r,  co r1 CD CD r1 CV C) T■ 	01 
CD r-4 	VD OD 40 t 01 t t r, 	CD 

	

CD CD CD CD C) CD C) CD CD CD CD CD 	CD 
• • 	• 
111

• 	
1• 
	

1• 
	

1• 
	

1• 
	

1• 
	

1• 
	

1• 
	

1• 

	

o 	r-- r-- 	0. 0 04-•1 
I 	v--1 0 CD CV CV LI1 n C)1/40 t ■1- Lt) 

•1 	CD CD CD CD CD C) C) CD CD C) CD CD 

a) 	I 	I 
• 	• 	• 	

• 
	
• 
	

• 
	• 	

• 
	
• 
	• 	• 	• 

it 

0 

	

01 ■1" 04 -3- 	CD CD 04 V1 t 01 -7 

	

CV C4 1--1 01 t r- 	0 co VD yl 
71 	CD CD C) CD C) CD CD CD r-1 0 CD CD 

• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 
4-1 	1 	• 

	

1 	• 

	

1 	• 

	

1 	• 

	

1 	• 

	

1 	• 

	

1 	• 

	

1 	• 1 	• 

	

1 	• 

	

1 	1 
W 
CO 

W 	QD r, 	q) CD 01 01 	h.,  VD VD 
S-4 	CD 1-1 CV CV 	 T■ Ch C) CO VD 
0 	CD CD CD CD CD CD CD C) CD r-1 CD CD

• 	111111111111 

ro 
CD CA 4D 1-■ t VD CD 01 01 Ul CO M■ 
rl ri N 01 Cl CA If) ir) CO O rl cr) 

m 	c) CD CD C) C) CD CD C) CD ri r C)

• 4.1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 	1 
C.1 
ro 

0 	0 0 CN1 	r- t VD CT re) M to CO 
Cl) 	O rl 1-1 CV Cc/ Cc) 04 t tn 

W 	CD CD CD CD CD CD CD CD 00 r4 11

• 4-1 	1 	1 	111111111 
a) 

W 	t t t M■ C) 04 CA r4 141 00 CA r-1 
CV CA 01 (.1 111 1/40 to L.r) n T■ 0 01 
000 000 00 0 0 r-i r1

•3.4 	1 1 1 1111i II 
a) 
Llg 
4-4 

0Q VD VD VD CM 01 ,7 CV 01 	r-1 CN 
"c) 	1-1 01 01 t ■1" 	r-- 	sO CO UN CV 

00000000000r-1 
aJ • • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

1111IIII■Ill 
a) 
C) 

W U1 1■■ CV CV CV U1 C 04 CM CD 1/1 CM 
01t r, r- a000Ori CD CD CA C4 
CD CD C) CD C) CD r-i r-1 r-1 r1 r-1 

1 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

	

1 	• 

	

1 	1 	• 

	

1 	• 

	

1 	• 

	

1 	• 

	

1 	• 

	

1 	• 1 	• 

	

1 	• 

	

1 	• 1 

	

40 CQ U1 r-1 r-1 r-1 ...1- CN r-4 CM CA VD 	u1 

	

01 r, co ,-.1 ,-.4 NJ cq ol tr) --.7 01 VD 	r-i 

	

CD CD CD r-1 r-i 41 1-1 r-i r-1 r-i r-1 r-4 	CD

• 	111111111111 

	

CD 00 40 CD r- r- Ch CV r- CD 00 00 	r-i 

	

CN M u-1 	CO CA 0 CNI ri O 	C,1 
0 CD I-1 r1 r-1 r1 1-1 4-1 CV CA CA CV 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 
111111111111 

	

CQ CD 04 VD Ul VD CO 00 00 C) C) 00 	CV 

	

C) r-1 r1 r-1 t VD h,  Ul 01 CQ 01 01 	CD 

	

CD C) CD CD CD CD CD CD C) CD CD CD 	CD 

I 	I 	I 	I 	I 	1 	1 	1 	1 	1 

r4 CV re) ■1- Ul 	r,  CO a.) 0 r-1 CV 
r-1 r-1 

OC 

"0 

ro 

U) 

0 

a) 
E 

O 

ro 
O 

4-1 

0 
E 
.L) 
O 
ro 

a) 

O 

O 

cc 
U 
4-4 

U) 
1-) 

••-r 

4.) 

• ri 
C/) 

a2 

Cl)
a)  

 

r-1 

a) 
s-r 

C.) 

a) 

O 

1 

a) 

Co

O  

oD 

 

Cl) 

< 1 
m ga 

T
a
b
l
e
  
1
 f
o
r
  
e
x
p
l
a
n
a
t
i
o
n
.
  



00 

'0 
G 

co) 

0 
CO 

•-■ 

44 

O 

X 

4-4 
0 

C.) 
V 

C 
0 

✓ 

▪ 

 4U 
01 CL 

>, 

CO
O  

 W 
C ":1 
N 0 
AJ 

7 • >, M
on

t
h

 F
o
re

c
a
s
t  

B
e
g

in
s
  
(

1
9

8
3

)  
b

 

C  
C 

C 

F
o
re

c
a

s
ts

  

F
o

re
c
a
s
ts

  

CO <I 
01 

G I 
C 
0 
Z 

O 
Z 

0 

a. 

0 
■-) 

a. 

as 

ti 

0 VI sO C•1 	0 	%.0 NJ 	O f 1 10 	 r..I CO 0 	N Cl VD 0 

f 0 0 0 	Fi 0 0 0 	0 1-1 	 0 NI 0 0 	0 	r-4 

0 01 N- 
	

O C1 N. 	 0 1-1 17■ 	
O 111 Ill 	 0 V) 

0 Cn 	 rn sO ••■ 	F CT) In NI 

0 	Ni 	0 -7 )r) 	 v•I V1 J 

0 ■.? Lf1 	 0 d V1 N 	0 CO .■4 

	

V1 NI 	0 	ul 	 stD cs1 C•1 

0-.1" 4,1 NI 	0 7  u1 	 t`•-• 

	

■1" Lel NJ 	0 	N1 	0 N1 N. NI 

0 C.', VD NI 	 C CO 0 	0 Ol C.) Ol 

	

csi 
	

0 -.7 ,f1 

	

0 an u.t •-■ 	0 tr) tin Ft 

211 

d.E Cl N 0 r■ C. 	N. NI CT 	 N. CO ON CO 0 
.4 SO NJ 	 ∎0 rl V) 	 in NI In 

0 -4 SO NI 	0 NI N. cv 
	 0 NI N. NJ 

0 NI sfj In 	N. CV ..0 CV 	0 -4' Ol -4' 	0 N1 V;) Ol 	r-I ..7 ...1" NI 
U C-I 

g 
c4 
< 
I 	 I MI 	 Z  

	

.-I 	 0 . ..O 	 C..) 	 0 

	

-0 	 .I..) 	 AJ 	 AJ 	4.1 	 .1.1 	 .1 
O U 	 C.) 	 (1 	 E.1 	 U 

	

E 	 a) 	 a) 	 a) 	 a, 	.. CU T) CI) 4-4 00 	3-1 	 if 	C) 	 $... 	 1.I 	I.-1 	 l.e >4) 	Ck 4+ I.4 P.. /4 	W W W W 54 	.6.4 W Cto Csf Is. I... 	N 4. Is. Is. Is. 1.4 	I, Cc. Is. Is. CL. I.. daZ E-.Halat 0 Cl HFC10 0 Z N N 0 al 0 pi 1-,  i. al a) 0 P. N N 0 0 0 0 

	

C.-) 
0 NI 0 /1 0 	E 0 I-I 0 I-1 0 	I-I C.) NI 0 NI 0 	Z U FI 0 FI 0 	= 0 1■•■ 0 I-f 0 (X 	 0 	 0 w a-t 	al 	 a-e 	.4 	 a-e 	0 	 d'..! 	L) 	 ,,,. 

1 
I 

0,  ON N 
1/1  

NI 00,  0 

NI 0 0,  

NI 

 

00 0 

N 0 0 0 
-4 

NA 00+ 0 

NI 001 0 

NJ 00' 0 

NA 0 CI,  0 

NJ 001 0 

F 0 0 0 

F 0 0 0 

0 crs 

H $.4 
V E. E. CI a) 0 
0 U " 4' 

•o•C 

CO  Cn N LO 
	.0.  ill Ill COO 

Cl N. NA VI 	Co') 

0 

0 
	0 Cs/ 	 C:) 	(..4 



d
e
c
r
e
a
s
e
s
  

0 

co 
0.) 
/-1 

 -CO 
4-.) ai 

0 

A.) 

O 

CU 

0 

0.) 
CI) E 

o 
> 

CU 0 
'0 Cl 

0 
t-4 

i
n
c
r
e
a
s
e
s
  

v
o
l
u
m
e
  
i
n
c
r
e
a
s
e
s
  

212 
u) 
cu 

co 	co u] .0 	-0 	ca 
0 	0) C1 4-1 	0 	G 
4-1 	1-1 U3 0 	al 	4.-■ 0 
C.J 	C.) CO 0 	 0 ;->. 
ca 	0 a) E 	rH 	co 4-1 

•v-I /-1 	 CO 

	

C-) 01 	0 	 a)  
cu cu 0 	I) 	 E,...-.. 

a) 	E v0 	
(a  
C.) 	a) 0 	4 

. 	.....- 	 .-al 
-,-1 	,-1 	,---. 	 ..-1 0 	I-I 

0 (11 U) 	.. 	> 
> W 01 	 ... 	+ 

0 	 W U) 	a) 	4.) 
o 	0 ca co 	 0 co 	4., 
•r-i 	01 cu cu 	•,--1 	a) o 	H 
4..) 	o s-I P 	 E ,--.1 	1--1 
o 	.--i 0 u 

0 
 

a) 	 0 	1-1 	> 0 	+ 
14 	,--1 •r-I .4-1  

	

...... 	CU 	E 	44 	U) 
.0 	G a) 	 E 	.--. 	al 	4.1 

44 e (.13 	a) 	01 (11 	U 	U) 
0 	0 0 w 	> 	E to 	 ai 
•,-1 	co ,--i co 	o 	a cc) 	+ 	u 

	

0 ca 	E 	,-. a) 	 a) 

CO 4-1 	 CU 	> C.) 	H 	
11-4
0 

0 X 	a) 0 u 	E 	 G 	(..)  
ca a) 	• co a) 	a 	0 •H 	•-, 

C:1 

	

r- . 	 " ..0 0 	•1-4 o "to 	I 	rd •.  
C.) 	r-I 	 0 	0 	A•) 	ca 

	

a) 	• - 	(1) 	> 	r-I  
1. ..0 	A.) ,--i a 	 (a 	a) 	.= 
0 4-1 	0 ca Z 	0 	t4-1 ca 	).4 	Cl 

•r4 G ,--1 	Cl 	0 a) 	14 
1) ,-.. 	o .)-) 0 	o 	 14 	o 	..0 
0 Ci) 	ta. c..) > 	,--i 	Co 	C.) 	4-) 
•r•i Q) 	01 	 0 W 	0 	0 
0 a) 	ol) 	0 	1.4-1 	•,-.1 '0 	•-I 	0 
G. co 	0 11 co 	o 	4..) 	 E 

	

0) 	•1-I 0 0 	 U CO 	r-4 	I 
te 4-I 	0 	v-1 	0 	0.1 4-c 	Cl 	C-`4 
0 U 	1-I 441 	 0 	4-I C-1 	4.41 	•-I 
•v-1 0 	0 0 U3 	.,-1 	•1-1 •r-I 	0 
0 ',I 	4-1 •1-I 0) 	44) 	 4-1 	CV 
$.4  v.-, 	0 4-, 	C.J 	

"C3 0 

	

a) 	 •-i 
a 	co a. ca 	a) 	u) 1-1 	u) 
441 CI) 	 0 	14 	4-1 G. 	G 	a) 

	

a) 	u CZ •ri 	•v-I 	C/3 	 1-1 	.0 
0 U3 	m 0 "ICI 	"0 	ca .-1 	a. 	1-1 

	

01 	ca •r•4 0 	 U CD 
U) W 	u 0 ',I 	(/) 3 	111 "0 	4..) 	1. 
4-1 14 	a 1-1 	4-1 0 	14 o 	u 	o 
co (..) 	Sa G 	 0 14 	o E 	(3) 	4-4 

	

'0 	 0 (1) 	o 4-1 m 	•v-I 	c4-I 	 34 

	

0 	 C..1 '0 	w 	ca 	'0 0 	a) 	14 	P. 

	

.•-■ a) 	 a) 	 ca u 	a) 	>,-, ,--4 	0 	C.1 

	

0 14 	 3-4 0 	>> 	a 	3-1 0 	r-I •1-1 	C.) 	I-I 
0 0 4-1 	 0 0) 	r- -I C/7 	 ca.. •,-1 	4-) .0 	

I-1 	
3 

7:1 0 CI vri 	 44 ,- 	1-1 a) 	 u 3 
o 4..) 3 	 4..) 	u .)-1 	 >-, co 	a) 	 ca 	0 )-.4 
-1 0 o 	 >, 	cu ca 	,-i ...0 	14 	.4.1 	0 

	

0.1 "0 	 v-4 	3-I C.J Q.1 	4-1 4-1 	1-1 3 	0 	01 
r--I 14 	 4-1 .0 	 C.) G 	0 0 	4-1 	•• ..0 
01 4-1 CC 	 C-) 4-1  0 ^0 ',1 	/11 0 	0 14 	 1,1 .1-) 
G '0 	 a) 0 	o 0 ..0 	1.4 E 	G 	 14-1 

	

1-1 	 0 	0 'H 	 v-1 	•H 01 	0 	C..) 0 
(..) G 0 	 1-1 a. 	•e-I 	 0 o 	 H 
01 •H 	 0 	 C..1 	r--I 0 	a) 

	

'0 	 C.) 0) 	,-I 	4-1 	 441 	a) •r-1 	i)11) 	T.,. CO 
1-61 Q.1 0 	 0 	11/ ca X 	r--I 	"0 	 CI 	H w 
•1-4 CO C.1 	 r--I 0 	"0 U C1 	01 .. 	0 	 4-1 	I--1 •••I 

	

0 /4 	 a) 	o 	0 	-0 CO 	E 	 0 	1. 

	

01 4-1 	 E 	 o a) 	 a) 	- (1J 

	

..= G., 	
'0 .--... 

	

0 U) 	 CO 	E (1) 	 C.) 	r-4-1 C/3 
.= U 0 	 0-) 	.0 	 Cl 	cn O 	14 	H 
u .-.. 	 Cl) 	m 	I-) 	1-1 a) 	ca E 	a) 	c..) 4-1  
G 	0 	 4-1 cn 	ro a) 	 CI) 1-1 	u 	 0, 	Cl) 
En .1.J En 	 co a) 	,.-4 ...--.. 	as 0 	 144 RS 

0 	 G 	al 14 	a •/-I CI3 • 	C.) cu 	1. 3 	co 	o u 
CD .1-1 CU 	 0 U 	1. ..= CU 4-' 	.3.1 "ti 	o u 	 a) 
ca o 4-) 	w 	Q1 0) 	o 3 CO >4 	l., •• 	rs, 	 C/3 	S-V S-I 

0 	0 	0 	v 	o ---- 	- a) 0 	P. 	 ,o 44 
Q1 	 E 

	

C11) •r-I 	 4-4 	 1-1 	 ..--.. 
G G 7:3 	 cn 	• 0 Ci (I) 	 4-1 	G 1-1 

.-4 •r-I G 	ca 	a 	a) 	a i 14 0 .0 	• ca 	m ca 	c=) 	0 co 
44 0 -,-4 	 u) 	cn 	•,--1 4-1 	4../ a 	ca a 	U 	0 
W f-i 	 01 	co ......• 	CB 	 •--1 "0 
'0 0 0) 	 0.1 	 .. 	ca U 	a u 	+ 	ca .H 

4-1 	 ..i 	a G m u) 	U G 	1, a 	 4-1 > 
Cl) 	0 	X 	1. 	0 0 	1, •,-■ a) a) 	a) 	 44 	0 •r-i 
-1-1 01 E 	a 	o 	a 0 	0 	C13 U) 	/4 	 H 	4-1 '0 

•r-I 	w U) 01 01 	0 0.) 	 U 	G 
4-1 •• 14 	1. 	 0 	 a) cu 	4-I E 	,a to 	......, 	V) .1-1 
G 4-1  0 	0 	O 	w a) 	0 4-1 14 14 	a 	0 a) 	 CU 
• el X 	w 	1 	E 	1. 0 CJ C.) 	'0 .---1 	W U) 	• 	4-1 	4-1 ..0 

U) al Co1 	 0 	as 0 0 a) a) 	 0 C 	Z 0 CU 0) 	 -I  
G... 0 ..= 	 14 ,--i 	4-1 E • 	'0 	0) > 	4-1 CU ..0 	a) 	0 ca 

	

I.) 	 a 0 	 ........ 	34 	 14 4...) 	)4 	•.-i CU 
CO 0.) G 	a 	a 	4-1 > 	4-1 0 0 	4-1 G 	41 C.) G 	14 	7, 

	

0 	 U .> w 	 (a 	u 0 o 	o 	0 
-,-, A-) E 	 .1-) 0 	a) +1  .0 a 	41  o 	CU •1-1 E 	U 	-H 

	

U ca 	1-1 	4_1 V1 	cJ r-i 	1-1 
1. .. a) 	H 	H 	CU 0 	14 ..---... 	ca 	a) 	1-4 0.) 0.) 	,--4 	■-1 
0 W > 	 14 r-i 	0 V) ^ a 	14 	0 E > 	ca 	ai 
,..1 C.I •r•i 	a) 	a) 	14 	C.) CU .0 1. 	1. a 	U 0 -I-I 	1•1 	4-/ 

	

v/3 4-1 	/1/ 	0) 	0 4-1 	G U3 1-1 U 	0 	0 r-1 4-1 	0 	0 
<4 cz G 	C/D 	Cl) 	0 d3 	I-1 0 0 G 	0 	I--, 0 C 	H 

4-1 	CO > 0 40 	',I 01 Cll 0 .0 	0 	'V Cl a) a) 0 

	

)4 a) 	 0 	/-4 	 a) 

	

0 V) 	 a) 	u 	G 	a 	0 co 

	

0 Z 	 14 	01 0.1 a 	1. 	01 G 

	

-I-I 0 	 0 	"c2; 0 C 	0 	0 0 

	

,-.... u 	 i4-1 	•..., 0 L 	w 	,-i 0 

I
t
  
i
s
  
f
o
u
n
d
 b
y
  
a
d
d
i
n
g
  

i
s
  
o
b
s
e
r
v
e
d
.
  

J 

r
 

t
h
e
  
v
a
l
u
e
s
  
f
o
r
  





213 

APPENDIX 





0  

O z 

ro 
rl 
a) 

0 

z 
0 
0 

a) 

ri 
0 

ro 
0 

a) 
44) 
cU 

U) 

ro 
a) 

a4 

0 z 
oo 

ro 

O 

v-4 

CI) 

0 

pa 
0 
M4 
44 
441 
• ri 
4-1 
U) 

•ri  

0 

U) 

U) 
ro 

a) 
sa 
0 

-4 

O 

H 
C 

Cr) 

O 

er-■ 

CO 

"0 
0 

a) 
(34 

a) 
E 

E-1 

z 

f. 

T
a
b
l
e
  
1
A
.
  

9)  

•—■ 

> 0 
.ri 

r—i r—I 
ro 1-4 
O •ri  
1-1 '74  
C) -CA

--

- 

CO- 

a) 
ri 
ro 

F
o
r
e
c
a
s
t
  

214 

	

\ID n Cl rA OD 	C) VD VD VD ■7 CN 

	

ul 	CA ri U1 U1 VD ul Ch --T Ch CN 
,T CV vD ,4 7 h■ CO r-1 ul U1 ri CN 

	

rl CD CD 	,4 0.1 01 01 01 CV C) 
1-1 

 

	

ri rH r-4 rH ,4 	1-1 	1-♦ f-♦ 

01 CT r4 00 r--1 Ch 7 ON 01 01 rl Ch 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

	

01 CO v0 VD VD C) 	aa 	ul cD 01 
CD ■T CV VD 1-4 Ul OD CO CA VD VD CV 

	

ri 4-V CD CD 	CV 01 01 01 CV 

	

,V ri ri rH ri ml 	mA 	MV 1-1 rH 

ul VD Lr) co CO co 	r- ul VD 01 1-1 01 01 Ch u, r-- M CV 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

1-1 O U1 7 ri 7 VD 	Ch O 7 co ri co f 7 01 VD Ni 01 ON 7 
co 7 7 r-- cr, 7 VD Ch CD 01 CN CO CD CD C) CA ul CA CO Cl 7 CO CM 
ri ri ri ri rV Ni Ni Ni 01 Ni 1-4 n, rV rV rV rV Ni Ni 01 01 Ni r-1 
rV ri ri m4 ,V mA rV ri ri rH ri ri ri ri ri ri 	ri ri ri ri mV v-V 

01 	 -.7 
CO 	 co 

4-1 	P,  <4 D 	D PI C.) CD P4 <4 G.4 <4 P. <4 D ) D co..) C) 
..-f 1-4 < 	'7 '7 <4 PI CD Z C n .z,., 	<4 	in n <4 co c) z 

CA CA Ch ON CV Ch 01 CD OD Ch ul 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

	

CO 7 f"--- 01 0 ■T 	 co 
,T r4 ON r- CA C■ 01 r-- ul 7 VD r,  
CV r-1 CD CD CD CD 1-4 f-1 CA 01 01 01 

	

1-1 rl ri 1-1 	 r-I r-I f-I 

CV CT 01 m4 00 CV C) r- op ul VD 

	

ol 01 	1"-- 	r•-• CV CA ON CA VD 

	

1-1 %CD O 7 CV VD 	ul CO 00 CV VD 

	

ri 	r.--1 0 0 4I 	CA 01 01 

	

r-4 ri 1-4 r-I r-4 -4 	r-V 	ri ,A 

4D VD 7 ul VD 7 Ch r- 7 U1 CV 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 
CD 7 01 7 C) C,  OD r, C4 01 CD 01 

r-i 	0 1/1 CA VD v-i ul CO ON CA 

	

01 01 1--1 	0 0 ri f-1 f--4 CA 01 

	

f--1 	r-4 ,4 ri 4-4 

	

co 0, un v3 	r4 111 CO VD CA VD 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

	

CV Ch 01 CV 01 Ch VD 	ri CV Ch 
v3 C) ,T CA 4) ri u1 CO CO 

CA 01011-I ,i 1-100f-I 1-i r-1 
r-i ri , 	r-4 	r4 ri rV mA ri , 

Ch VD CD 01 CD if r- 	c..1 CO 

U1 Ch 00 C4 01 7 00 C■ OD VD ri CD 

	

Ul 00 r-4 	VD 0 -.7 CV VD rV Ul 00 
CV CA 01 01 4-1 ri ri 0 CD ri ri ri 
ri 1-4 ri ri ri r i ri ri ri ri ri rV 

CO CO CV VD 03 CV CD on r- CO OD VD 

• Cl OD VD CD ri 01 r- un VD ■t C) 

	

CD lin OD 	rV ‘.0 CD 7 CV 	1.11 

CA CA rq c,1 C1 ri rA ri C) 0 ri 1-1 

	

rV r4 m♦ ri 	mi mA ri ri ri ri ri 

ul 01 01 r- Ch 01 C■ Ch ■7 01 VD 

CV CN CO r-4 Ch 01 ■T ul Ch 00 CA T., 
00 C) ul 0/ ri rV ∎0 CD ■T CA VD ri 
ri CV CA CV 01 01 ri m4 ri CD CD ri 

	

ri ri rV 	ri ri ri ri rV 

	

M 	 .c) n n ri M N. cr, 
• • 	- 	• 	• 	• 	• 	• 	• 	• 	• 	• 

	

01 r-. 	r•- f 0\ CD ri ul 01 
01 C■ CD Ul 00 ri CD VD CD ---.7 CA VD 
rV ri Ni Ni Ni 01 01 m4 ,V mV C) CD 
r-4 rH ri ri ri ri ri ri ,4 ri ri ri 

CA VD CM C∎  CD CV Cs. CO CN - r-- 

-4 

	ri

4 rV r4 ri 	.-4 	rV ri rl r♦ r-4 

r,  VD C∎  C■ 7 u1 CO 01 01 CN 0/ CO 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

01 Ch ri C∎  U1 VD r∎  VD CD cr, -4 Lc, 

	

N. CO C'n r•-• O ul co 	4-♦ Ill 0 
C) CD ri ri CA C4 CV 01 01 rV ri 
ri r4 ,V ri ,-4 rV -4 rV mA rV ri ri 

a
E
c
o
n
o
m
e
t
r
i
c
  
m
o
d
e
l
 

(
e
qu
a
t
i
o
n
  
1
)
  

a) 

a) 

c-
a) 
U) 

4.1 

a) 
)4. 
O 
4-i 

U) 
0 

O 
ri 	ro 

7 	cu 

• 0 
0 

cf-f 
0 

73 vv 

C) 

  



f
o
r
e
c
a
s
t
  
s
e
q
u
e
n
c
e
  

m
o
d
e
l
 
(
e
q
u
a
t
i
o
n
  
2
)
  

U 

O z 

JO 
	

C_, 

0 

•-I CO 

>7: CA 

0 
CU 0 
• • H 

a- l a) 

E 

c 

0 
o 

E 
•r-i 	4-I 

▪ P. 

H 
U 
O '7) 

0 

a) 
E 

0 

0 

a) 

ca 

CU 
a) 
W 

0 z 

•)-4 
7J 

U) 
JJ 

O 

pci 
U 
1-1 
1.4-4 

U) 

4.• 4 

U) 

0 

CI) 
4-1 
U) 
cU 
CJ 
CU 
F. 
0 

›, 

0 
f, 

O 

z 
O 

F
o
r
e
c
a
s
t
  

H 

215 
OA ■7 CO 01 N cD aD h■ CD h■ C CD 

CA rA CA 00 01 CA AD 0/ r,  ri 00 CD 
00 in 00 of ∎I0 CT C0 CA s.0 	SI 01 
rl 0 0 r..♦ 	rA CA r1 01 on NI rl 
rl r-1 )-) r-1 	rA 	rA rA rA r1 r-1 

01 CA 1--1 CO rA CA 7 CA 01 01 rA CA 

01 00 AD AD AD CD rA 00 rA Ul CD 01 
CD 7  cy ∎ID ri ul op op CA AD AD CA 
rA rA CD CD rA rA 1-4 CA 01 on 01 CA 
rA r4 r-A rA rA eA rA 1-4 rA rA rA rA 

rA CA rA CM CD 00 AD qD ul 7 01 ul 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

h. cA 00 7 01 U1 Ul CA VD 01 CA r,  

	

in 01 ,-I CD 	CA Ul CO AD 7 VD r,  
CA rA rA r--I CD CD rA rA CA 01 01  °1  

	

rA ,A rA ,H 	rA ri 1-4 rA rA rA 

.--■ 	U) 	4-4 
›, 0 0 
E 
E r-1 	co 
G ca 	4.J 

-0 	> 	03 
s....., 	 'Ci 

..0 
C.) 	4.J 
•1-1 	C 	0 
S. 	0 	-,-1 
4.J 	E 	4-4 
CU 	I 	CSI 
E LI-I 
O 0 	-r-4 
.-• 	I 	60 
O 1i 	,-1 
O G 	/4 
44 	4.1 	0 

0 co 	JD 

CA CD VD CA CA CA VD AD 7 CA CA CT 

• N 	CD op r,  N rA Ul N Ul 
N 00 N OD ul 00 01 ∎0 ON 00 N AD 

	

01 r-4 rA rA CD CD rA 	rA N 01 01 

	

f-I 1-4 r-I t--I 	T-1 1-1 1-1 1-,4 v-4 ri 1-1 

ul AD CA ul CA AD AD 01 CA 00 01 r,  

If) CA h■ r,  -4 CD OD r,  CA CD 

	

CD r- 	CD ul 00 c' AD CA 00 N 
N N N rA N CD CD ri rA rA N 01 
rA rA rA ,A rA ,A rA rA rA rA r4 rA 

	

YD 	CD 7 00 AD CD N in 

01 rA -4-  N 7 C) cr,  OD AD C) 00 CD 
CD 01 N 00 N CO 7 00 01 VD 00 00 

	

01 01 01 	1.--♦ CD CD 	 N 

	

rA rA rA rA ,A rA rA rA 	rA rA rA 

h■ 01 CA OD VD 01 CM 00 7 CM ,J0 

7 CA CD 01 rA ,t CD CT 00 AD 1A CD 
Ch CD 01 N 00 N 00 -.T.  00 01 ,JD CT 
(NI 01 on on ri 1-4 ,A CD CD r4 rA rA 
rA rA ,4 ri rA rA rA rA rA rA rA ,A 

N N 01 CT C) CD ul rA CD AD N CD 

CD VD 01 CD 7 cq 7 rA CD OD h■ CA 
C Ch CD 01 N 00 N 00 ul OD 01 VD 

	

04 CA 01 01 01 1.--4 ,A 	CD CD rA rA 
rA rA rA rA v-I rA rA rA rA rA rA rA 

0,1 CD 7 OD AD rA CA AD 01 01 CA CD 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

OD CA ul N CD --T rA ■t rA CD CA 00 
CD CA CA CD 01 CA 00 CA OD ul 00 01 

	

N N N 01 01 01 )--) 	CD CD rA 
rA rA rA rA rA r--1 rA rA rA rA rA r4 

r. 00 7 r- CD CO 01 OD CD 00 rA 01 

,t OD CA u1 01 CD ,t rA in ,A rA CD 
r- CD N 0' CD 01 N C? CA CO ul CA 

	

rA N N N rn cry ol 	 CD CD 

	

rA rA rA rA rA 	rA rA rA rA rA rA 

CM ul CD CA CA VD AD 7 rA 01 OD ,A 

h■ 7 CA CT yp ol U1 7  00 r,  N 

	

cs4 	CD CA CM CD 01 CA 00 CA OD AD 

	

r-♦ 1-1 N N N C`l M M r-i 	f-I 
rA 1-4 rA ,A ,A rA rA rA ,A ,4 ,A rA 

AD CD 01 rA :t ul h■ U1 CA AD VD CM 

CD 	yD CD CD VD 01 rA ul 01 r"... AD 
7 01 r, 	ci Ch CD ci N 00 04 00 

▪ 	

r-I rl 0,4 CA CA 01 01 01 rA rA rA 
rA rA rA rA rA ,A rA rA rA rA rA r4 

• CD in AD ul CO 00 OD VD OD 	ul VD CA rA CA 01 CA U1 h■ 01 CA 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

rA CD u1 7 r4 7 VD h■ ul CA CD ■T 00 rA 00 h, ,t CA AD CA 01 CA 
CO 7 7 h■ CT 7 VD CA CD 01 CA CO CD C CD N ul N CO 01 ■T OD CA 
• rA rA rA ,A N N N 01 N 	 N N 01 01 Cs4 

r-.4 

01 	 -4-  
co 	 OD 

Z CO o4 o4 	 CD fa) H 	 o4 04 	 CD 10L+ H 
PL. 	 GA Ci CD LO 	4.1 	 Z 	CD 

.1 4+ 	 1-1 e1', un CD Z. CD 	R. 	<C 	.1 0-1 -4 uo 0 z 



Cc) 
00 
CYN 

O 
O 

a) 
cx, 

a) 
E 

E-4 

E-4 
0 

e 

O 

z 
4-) 

C.) 

A 

0 z 
ro 
ri 

0 
x 

4-4 

a.) 

—4 
0 

COO  
 0 

a) 

CO 
A-) 
U) 

cz.z 

ro 
0) 

O 
0 
z 
00 
O 

O 
ro 

U) 

O 
0  

A-) 

4-) 

4-- 4 

C.) 

Cl)

iJ  
U) 

iJ 

 

O 

U) 

(1) 
CO 
C.) 
CI) 

0 

tri 

4-1 

0 

T
ab

le
  

3A
.  

0 

O 
0 

ri 
ro 

Fo
re

ca
st

  

CJ 

r-I 
ro G 
> 0 

r-4 r-4 
CO r-I 
O •r-4 

216 
.0 a\ o") c:;) 	.0 If 1--■ CO VD (r-)  Vl 
rA CD VD 01 01 T■ CD 00 -4-  U1 CA VD 
Ch Ch 1/40 CA rA 00 00 C4 rA Ch 	CA 
v-A CD rA r1 CA CA 01 	U1 	-4' 01 

rA rA rA rA r4 rA rA rA rA ri rA 

c•-r 	c0 r1 ON ~7 O. r") 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

cn c0 	VD 	■1 CO v-4 Lr) O cr) 
0 -7 CV CO 	Nil CO CO CN1 CO CO CV 

ri O 0 	e--I ri N Ccl Cc) CI CA 
r--♦ 	 r-4 r-4 	 r-4 

O 
0 
rl 

ro 
O 

4-1 

CS• 

aJ 
TJ 
O 

a) 
00 
ro 

O 

	

ro 	 (1) 

	

00 	0-4 

	

ri 	 cr) 

CO
E   

a) 

N1-4 
00 

	

a) 	(1) 

	

U 	a) 
O 

	

r 	r1 

• 	

ca 

• CO0) 	>  
-0 

	

u) 	41 
cn 
▪ o 

	

1-4 	

• 	

1-1 

	

al 	44.4 
O 

00 

	

4-4 	"0 

• C.4 

• 	

C Cj 
CO 	•G 

	

ol cp r-  M cq 	01 CD VD U1 CA U1 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

T■ 00 rA OD Ch rA r-  rA -4-  CO CN CD 

	

U1 	rA 01 CD 01 r■ Ch r-i :7 01 r- 
CA CA CA rA rA CD Ch CD rA CA 01 01 

	

rA r A r1 rA rA r1 	r-4 rA rA rA rA 

	

r CM r-4 r,  -4-  CD 01 CD CD 	Ul 01 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

	

∎0 	∎0 VD r-i CO 	Lr. r•• 0 I-- 
VD ~7 01 Ch 01 00 rA Ul r∎  00 01 rA 
01 CA CA r-i r-4 CD CD Ch CD CD NM 

	

rA rA rA r-4 rA rA rA 	r-4 rA rA rA 

0 CA CA ON V• CV ON c,-) r, 0 0 u1 

CA Lc) Lc) Ol c,") 00 .0 0\■..1-  1/40 CA 

	

Cn ON 	00 r-i 	oP r-- O CO CV Cc) 
Cs1 N r1 CA r-I 0 0 0 ON r-i  rl 

	

ri r-I e--1 	r1 r1 ri r--I 	r-i 

01 Ul CA CN T■ 00 CD rq rq -.4' ~7 01 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

T■ 01 CA 00 Ul AD r, CN CD Ch 01 

	

Ul 	r-4 Ch T■ 01 Ch Ch T∎  CA rA 
rA rA CA CA 1-A rA r-I CD CD CD CD CD 
r-4 rA rA rA r-i rA rA rA rA r4 rA r1 

Ul CO 01 N. CN Ch VD Ch r-i N 01 rA 

01 CN C' r■ ul n CA Ul rA CD -4' rA 

	

ri ■1" r-) 0 a) o r1 r.4 r-- 	■..1-  
rA CD ri rA CD r1 rA CD rA rA rA rA 
rA rA rA rA r•4 rA rA rA rA rA rA rA 

O1 0 0 0 ul 00 -1-  7 cn 

u") CD ~7 rA rA CD CA CD r■ ul Ch CO 
CD t r-  00 01 01 01 Ch CD 00 Ul 01 
CA CA rA rA CA r A rA rA rA CD rA r-4 
rA rA rl rA rA rA rA rA rA r-4 rA rA 

CA 00 ON C) ON ∎i" VI CO L•) c41  CO 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

	

cr) M tr) 	Li) c•I 0 Lc\ 

	

Ln 	 cs1 O r-1 CO -1' O1 r-- 

	

CA CV CV CV CA N csi 	r-i 0 0 

	

r-i r-4 	 r-i 

U1 -4-  Cr) 0 -4-  ON r■ ON NO 000 r". 
. 	. 	. 

	

1-.1 or/ 	CO 0 	1"--- N r-I NO 00 

	

0 N. ON ON I-1 U") 	—4 co CN 

	

r-I CV CV CV CV C.') 	.4 ri O 0 

	

r-4 	 r-1 	r-1 r-i 

	

CA CO 01 rA 01 U1 rA CN CO 	T■ r■ 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

CD CV ON r,  CA r-4 OD 00 CD CD CD Ul 

	

Lr) 	eq 	Ir) r4-) ir) -7 (NI u1 o 00 
CA CA CA 01 01 01 01 CA rA CA CD 

rA ri rA rA r-i rA rA rA rA rA r-i r1 

CV CA OD rA CD rA CA CD CA CM -4- vD 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

CA VD 00 Ul 01 00 CA r■ OO Ch CN CD 
U1 1.11 rA 01 U1 Ul -4-  VD Ul CA U1 rA 
rA rA CA CA CA 01 01 01 01 CA ri CA 
rA rA rA rA rA rA rA rA rA r1 rA rA 

u'l r■ CD ul VD Ul 00 00 00 Ch 00 r■ in VD CN rA Ch 01 CN Ul r- 01 CA 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

r-I 0 Lc) 	 4r1 c7. O 	c0 	co r- -1-  O1 	Cn ON ∎1-  
CO ~7 -7 n 	CO CN O C•1 ON CO 0 0 0 c--1 ul C-) CO (-41 	CO ON 
r-4 rA r•1 rA rA CA CA CA 01 CA rA rA rA rA rA r A rA CA CA 01 01 CA r-4 
rA rA -4 r A rA rA rA rA rA rA rA rA rA rA rA rA r A ,1 rA rA rA rA r1 

01 	 -1- 
CO 	 CO 

'4 CO 04 04 ›.-4 Z a cr.,  CL. E-4 > o Z pei 04 04 p.-4 Z a cD a• E-4  :-.> 
-0G  
n 44 Z 6 .4t.. 4-) 4-) <4 uo 0 Z 0 4-1 44 Z <4 ,,, 4-1 4-) <4 00 0 z 



U 

C 

0 
r-4 

(f)- 

CU 

ro 

CO 

H 

0 

a) 

-,1 

F
o
r
e
c
a
s
t
  

O z 

U 
O 

U 

z 

CG 

cc 

z 

a) 

0 
z 
a) 
1.) 
ri 
cr) 
O 
0 

0 
C.) 

a) 
E 
1-1 
0 

0 
ci 
0 

a) 
JJ 
ro 

1-1 

r-4 
ro 
a) 
C4 

0 z 
OD 

••1 
"0 

crJ 
JJ 
U) 

0 
O 

PO 
U 

JJ 
U 

4.) 
ci) 

C0 
Jr 

•ri 

0 

U) 
4-) 
U) 
ci 

a) 

0 
4-■ 

›, 
H  

JJ 
0 0 

T
a
b
l
e
  
4
A
.
  

al 0 
E 

217 
cq cy CD y0 	00 cA cA Ch AD • • 1 00  
N- op CD 00 ch rl AD CD 00 u-) r, CO r-• cA en 00 01 en r, 

▪ 

 0.1 	cA CD 	cA en cl 	:f 01 cA r-I 	ri 	 ri H ri 

01 rl CD Ch Vg ch uo cA 	ul 

	

AD ul r- r- cr ch Li-) CD u-1 u1 	AD AD r, 01 r-4 00 00 Lc) r- cA AD op 
ri r-I CD G 0 CD m-I cA 01 en 01 cA 

	

r-I H H r-I 	r-I r-I 

cy r-1 cr AD r-.1 	1 AD CD VI CD 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• r, CD -I r-4 AD 01 DCCul 11 l 

U1 CN VD CV 1--■ VD VD ■.7 Ch CN ul r, CA 	r-4 CD CD CD r-I r-4 CV 01 01 
ri r-1 	r4 r-I r-I r-1 r-I 

ulcm Ap ul 01 01 01 VD 	en r, 
• • • • • • • • • • • 

ul 	r, CA ■41- 	r, r, Ch ul 	ul 04 r-4 r, 00 00 Ch r∎  AD 01 CD 00 u1 
01 cA r-4 r-4 CD CD CD CD 	0\1 01 
r-I 	r-I r-4 	 r-4 

CrcA CD :f 	cA 	cA 00 CD 
• • • • • • • • • • • • 00 01 	u1 vl 	r- r-I 0/ CO r- CO r- CD CD -7 00 r- Q. 00 N-  CD cA cA cy en cA 	CD CD CD CD cA cy cA 

r-I 	H 	r-I 

'0  

cO 

0 

JJ 

a) 	a) 

• r4 

4-1 

0 
0 
U 	0 

I U) 
0 

a) 
'0 

0 • 4.1 0 
tJ 	 J.J 
•v-i 
M 
O 0 	.1-4 
CL 	oD E 0 

4.1 C1 	 CD 
M 

A
R
I
M
A
 
(
e
q
u
a
t
i
o
n
  
3
)
 

CD r, Ch 00 AD ri CN 01 U1 U1 00 U/ 

ul AD r- 0 Ch 01 r-1 01 01 u1 0,1 01 ol 01 r- Ch 	4) 00 00 CD 1.--1 CD Ill 

	

CA CA fNI 	CD CD 	r-I ri 
r-4 	 r-I 1--I m-4 r-♦ ri r-4 

r, QD  h, 0 	cA AD AD 1 CN AD CD 

• Q. 00 CD Ch AD CD AD OD AD r-4 CD 
00 AD cq 	cA CD 01 cA 00 01 AD Ch 
• r-I CV CV H H H CD CD r-4 
r-I ri r-I r-I r-I r1 r-4 	ri r-I ri r-4 

	

r-I ul AD CD AD 01 r- 	r, r, op 00 
00 00 00 AD N.. AD OD u1 00 ul 1/40 .4 ▪ qD 01 U1 	Ul cA 00 r- cA AD r-4 

	

cq cA NN 04 cq 	r-4 CD CD CD 1--1 
H H 1-4 r-I r-4 	 r-4 

CD 01 1--4 4) 1 ■T 01 4) CN CD 01 4) 

00 VD N∎ 	CV 00 cA CD ul ul 01 OD r-I cA AD 00 00 AD 00 r-.1 ul 00 00 CN 

	

cq cA cy cA cA 0.4 	1-4 CD CD CD 
r-I 	r-I H H r-4 r-4 r-4 H H r-4 

CM 01 r-4 VD 00 CV CV 00 Ch cA 01 00 

	

M 0' 00 Le-) cq 01 CA 	00 U1 
ul 00 01 	Ch 	00 ul CA cA ul 00 
r-4 	04 cA cy 01 cq r-I r-4 	CD CD 
r-4 r-4 r-4 	 H H r-I r-I r-4 r-I 

CD Ul 7-1 Ul CA \ID 00 cA 1 -I en cr 
CN 01 Ch 00 -7 r■ 	r■ cA Ch -Zr 01 
01 Q\ mg 01 cA 	01 0 ,1 	r- cA cA 01 01 01 01 04 m-4 r-4 CDri r-i 
ri r-i r-4 	 mq 

Cr Ch cy :r cv 01 CD r■ 01 CD :f 
CV CV Ul VD CN N■ U1 	Ul CD 00 
ri cA r, CD CA CD 	4 01 CM 01 Cq CA 01 01 01 01 
r-I H ri ri r-I r-4 r-4 	 ri 

Ul N■ CD ul AD ul 00 00 00 VD 00 r- u-) AD a\ r-4 ch 	ch ul r- en cA 
• . • . • • • . • • . . • . . . • . • • . • • 

• CD ul 	r-4 ..4t AD r, ul Ch CD 	00 r-I 00 N■ 	Ch VD CV 01 CN 
00 ■„1- 	T■ CN • AD 0'. 	01 CT 00 C; CD CD cy ul cl op en -Zr 00 ch 
r-i ri ri ri ri cA CNJ CA 01 CA 	H e--1 r-4 CV 0.1 01 01 CA 
ri ri ri 

co 	 op 

PO 0.4 0 	, • J-4 CD 1.1 	> 	 01.4 	i.,-. Es  1-4 CD CL H> 
-,)G 4.1 <4 10.• 	G 	G 	(...) CD 4.1 	00 	C1.1 	G CD 41 CJ CD • 44  ..21 	 u0 CD 	T7 	< 	uO CD :Z. 



ro 
s-s 
CU 
17 
0 

a) 
4-s 

U) 
0 

0 

a) 

r-I 
0 

ro 
0 
0-3 

a) 

ro 

ro 
a) 
04 

0 

OO 

'17 

ro 
4-1 
U) 
U 

0 

PO 
C.) 
s•4 

U 
C) 

1.1-1 
I-i 

U) 

0 
4-1 

-1-4 

11 

Ul 

0 

U) 

C) 

I-i 

0 
[44 

4_1 

0 

F
o
r
e
c
a
s
t
  

O 
z 

H 
O 

cn 

a) 

T
a
b
l
e
  
5
A
.
  

N IN V sa, 1-1 W IN IN 	 L&) 
• • • • • • • • • • • • 
•-1 a) 

00 r,  N 
CD 4-4 

4-4 	4-4 

r,  r4 CN -.7 
• • 	• 	• 

NO ,--1 00 00 
.7 04 
CO C) 

	

0 CO 	om.c) 0 c0 
01 CO 01 on r,  -47 N on N 
•-4 4--1 N 01 01 -7 -4-  01 CV 

	

4-4 	r--4 	4--4 	4-4 	4-4 	41 

CD ON oo NO ol ch OD 
• • 	• 	• 	• 	• 	• 	• 

CD Ul CD CO NO VD 00 ON 
CD CN ■10 ‘10 CA )4D co r, 

	

cD 	N 01 01 01 N 

	

r-I 	r I 	I 	r1 	I r-4 

cv r1 ON VD r--1 r- 01 VD CD 01 C) 
• • 	• 	• 	• • • • • • • • 

r, CD 	r1 VD 01 )4") CD CD ul 
CNI n NO VD CM ON 

CV ri ,-4 41 CD CD CD ,4 r1 Cl 01 01 
4.1 r1 r1 r1 r-4 

-7 01 O\ 41 00 00 Ul CD 4-4 40 -47 

CD u.-.) 
CO cr. CA CD 

h,  
Co 

rl 
r,  -7 

csi r,  
CD 00 Ul 

01 CV r-I 	4--4 CD 	r-4 CD 0 r•-• C-4 CV 01 
4-4 	1-4 r-4 "-A 4--1 

U1 CO 01 r-4 CV U• 00 CO ON --7 N r-4 

	

01 	01 U1 C) ,4 00 	u1 r,  ul 
00 CD ,4 ul Ul aD a) O oo r- cD CV 
CV 01 CV 4--1 N C) C) 41 CD CD cq 

	

r..4 r1 r-I 	4-4 4-4 I-4 r1 

,7 on on un 00 co on N Cr cr C) CD 

CD cg on C) CD 00 on on Cr co cr on 

	

,7 CO CD NO 	ON 	CD -.7 CD 

	

N N N N 	4--I04-1 	4-1 4-1 N 

	

4-1 	 4-I 	r--4 4-1 41 

O\ CO r co HI N- o0 C- U1 0\ 411 

	

441 -.7 ul CO V) 	r,  0' CO N Ul 
CD N- on r1 on r1 ,7 on N  01 ul NO 

	

N 	N CJ 	4-4 41 CD 4--4 ri r1 r1 

	

,A 	 r-I ri r-1 r1 

▪ U• NO CD NO 01 r- 	O\ CNI 01 
• • • • • • • • • • • • 

	

00 00 00 VO 	q) c0 un aD -.7 c0 Cr 
•4 V) 01 ul N. u1 c,1 CO N- r, 	-4- 
N N N 0,4 N 	 C) 	/--I ,-4 

	

r-4 r4 4-4 r4 ,4 	 4--4 r1 r-i 

o sr) M oo N In C CA CO 
• . 	• 	. 	• 	• 	• 	• 	• 	• 	• 	• 

	

O 	c'l r-i O r1 ul 01 00 

	

ol ol oo cr co r- CA N N- 	cr 0 

	

N N N N N 	 C) CD r-4 

	

,4 4.-1 	r---I ,-4 	4-4 4-4 ,4 r1 r-I 

	

q0 ,4 01 .7 	00 ul ON 00 -7 CD 00 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 
ul CD qo CD CD cr ON 00 VD CN 00 

N cD 411 Ch CD CV 00 40 01 7 NO CD 

	

41 N 0J N 01 01 CV r-I 	4-4 CD 41 

	

r1 r1 ,4 	41 r-I 	4-4 r•-I 

	

CD Ul 	Ul N VD 00 N 	.7 01 CA 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 

	

CN 01 O\ 00 .7 	.7 N- N CN -4-  01 
01 Ch r4 01 CV r1 -7 01 C) 01 CM h■ 
,4 ,4 CV CV 01 01 01 01 N r1 r1 CD 

	

,4 1--1 4-4 4-4 r4 	r-4 

	

cD Cq C4 Cl 	CM CO 00 VO CO CA NO 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

	

CV ON 01 00 	CV 4I1 VD CD 41 r1■(;) 
s.1 CD VD CO CD ON CO CD CD ul VD -7 

	

r--4 m-4 41 N N CA 01 01 	CD Hi 

	

r-I 	r-4 	4-4 r-I 

	

u1 N- CD Ul \(;) ul CO OD CO VD CO 	ul VD CN 4-1 CM 0• CAL r- M N 

	

4--1 CD ul -4 4-4 -7 VD 	Ul cr CD -r CO r-I 00 r, 	ON ,S) N 01 ON ,t 

	

(X) 	 -I' 	0-,0 01 ON a0 o O o N ul N co c,-) 	CO CT 

	

r--1 1-1 r1 r-1 N N N rl N 	r•4 	 r• N 04 01 01 Cl 

	

r-4 r-4 	r-4 	r-4 	 r•4 	ri r1 r-4 r1 r1 r-1 

M 

	

co 	 co 

• M C4 04 	,1 D a1 	>c-)z PO 04 	Z 	a H> 

	

-M a 	CD CD CD 	U CD 	 a¢ CD CD CD 43 C.) CD 

	

cn C) 4 a) 4. Z 6z 	<c on Oz 

e
c
o
n
o
m
e
t
r
i
c
  
(
e
q
u
a
t
i
o
n
  
2
)
  
a
n
d
 
A
R
I
M
A
  
(
e
q
u
a
t
i
o
n
  
3
)
 
m
o
d
e
l
s
  

f
o
r
e
c
a
s
t
  
s
e
q
u
e
n
c
e
  

	

(/) 	L1-4 

• RI 

	

ccf 	4-4  

0 
4-1 

0 
• 0 
4_1 	4-i 

U) 
O 0 	• r-4 
0. 	I 	CC 

0 
• S.4.1 

• 	

CD 

	

M 	.47• 

  



F
o
r
e
c
a
s
t
  

a) 
E 

44-1 
H 

  

H 
0 
O 

a, 
C') 

ti 

PL+ 

0 
0 

O 
z 

ro 

CL 
ID 
0 
z 

CD 

N 

0 

ro 
0 

a) 

ro 
1.1 
CA 

rl 
C13 
N 
t:4 

0 
z 

ci, 
yJ 
Cn 
4.1 

O 

0 
1-4 

U 

S-I 
JJ 
U) 

0 

.1= 

•r-1 
(/) 

0 
4-1 

Cn 

Cn 
ro 
U 
414 

0 

1.J 

O 
>11 

T
a
b
l
e
  
6
A
.
  

a) 

H 

f
o
r
e
c
a
s
t
  
s
e
q
u
e
n
c
e
  

b
y
  
S
i
x
th
 
D
i
s
t
r
i
c
t
  
F
I
C
B
 

g
i
n
g
  
m
o
d
e
l
 
u
s
e
d
 

219 
	

00 VD 04 rl CO 4-•1 u1 r-) ri 	cs.1 

	

. 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 
■T ■T I 1--1 01 00 01 CO ■T CAr1 VD 
0,  Cl Cl VD CD ,T CD 01 N∎  Ch ■T 00 

	

r•I 	r-1 CA CA 01 01 01 Cr) 01 04 
r-4 r-4 

01 01 01 CA N∎  01 ul 00 ul ■T VD r- 

00 CV CV 00 CO ,i ul CD Ul 1--1 VD CO 
00 0,  CV r-1 ul CD ST CD 01 N■ CA 01 

	

r-1 1-4 	 CV CV 01 01 01 01 01 
ri 	 ri 	r-1 r-♦ 	r-4 

CA CD CA 01 CM CA r4 Ch r- co .-I u0 

CV 	■T CD 	7007 CM VD 1-4 
ul 0 op ri rl r,  1-4 Ul 	■T OD 
0.4 CA 	 1--1 CV CV 01 01 01 ■T 

r-1 ri ri ri 

CV VD ri N∎  7 CM 0, 01 0,  CV 00 VD 

rl cr. 	CD a% ul uP C) ul 04 r- 
CA VD r-1 CD 7 ■T 00 01 r,  01 ■.C1 CD 
01 04 04 CV rl rl r-1 CA CV 01 01 ■T 

1-4 	1-4 ri 

vD OD CV OD ■T an co Lin CA VD -4' 
r4 VD CA CD 01 CV OD CM 01 00 ul r-4 
C) rq r- rg CD U1 7 00 01 r, 01 r,  
01 01 cA 0,4 04 	04 CA 01 01 
r-i 	 ri 8-1 r-4 r1 r-4 

CA U1 01 CD CO 01 7 CO r-1 CA ri 

CO 01 CP. 	if) 01 a■ ri ul r1 oO 
N■ rA 01 CO 01 	Ul 
CA 01 01 CA CA CA 1.-.1 •••1 CA CA CA 01 

r-1 

■7 03 U1 04 CM 00 CA 01 00 1-♦ CA v....I 

▪ 	

aD ni CA 	U1 01 Ch 	Ul 

▪ 	

0, r-I 01 03 01 ,-I VD ul CD 7 CM 
CA C4 01 01 CA CA CA 	Cl CA CA 

• 	

ri 	 r-1 r-1 rl 

■T 	N∎  CV VD CD U1 VD ■T 00 r-1 01 

CD 7 Ch ul 	VD 	 0,  CD ul 
N- 0 	■c) -Zr DT 00 on N. 

CA CA 01 01 01 01 04 cA 	01 C4 

01 r, ul ri CD n ■T ■T CV 7 00 Ul 

CO 7 	 4-4 .0 On 4.41 —4 7 
c0 01 op cv .0 co 01 	in CD CD ■T rl CA C4 01 01 01 01 CA csi N cq CV 

ri 	 ,A 

CA r∎  00 U1 01 ul 1--1 CA CA --I ul r., 
0" r- 

• 	

00 VD h C rl r,  rn 
op 04 r,  01 r,  CD 01 .- .4 CD ■T 
• CV CA 01 01 ,t 7 01 01 01 04 CA 

1-4 4-4 r-4 

r- ul CN n ■7 VD rA VD 01 01 01 CA 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 

	

r-I N.. 01 01 04 	r-- r- co on 04 
co.  CA r"... CV 00 CA U1 00 CA VD ■T CA 
1--1 CA C4.01 01 .....t 7 7 7 0/ 01 CA 

	

-4 	 r-4 ri 	ri e-I 

CA ■T CD CA Ch r-I s.0 	op cA r- 
• • 	• 	• 	• 	• 	• 	• 	• 	• 	• 

cA CA r-I CD cv ul un v0 vD 04 0 C) 
ul un CD ul CD q) CD ■T N- 	01 
CA CA 01 01 Zr- -7 ul ul ul u1 

	

ri 	r-.1 

ul N- CD ul VD Ill CO CO CO VO 00 r, 	v) 	)--.) on 01 cm 404 r- 01 04 • • 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	• 	. 	. 	• 	• 
CD ul 7 r-4 7 VD r- ul CN CD -Zr 03 1--1 CO r, 7 0'. VD CA 01 CA 

00 	Ch -Zr VO Ch CD on cn CO CD CD CD cv u1 cv cc on 7 co on 

	

r-I CA CA CA 01 CA ,A r-I 	I-4 	,-♦ C4 CA 01 01 CA r-I 

	

1-4 	 1-4 r-I 

01 	 -t cc 	 PO 

Z ▪ 41 <4 O. 	4J CJ CD 41 <4 4J .._.,4 ra., 7_,11 	ZD D 4.1 0 CD 
,-) 4. Z <4 ..- ,--) ,-1 <4 o1 CD Z CD rl 4. ; <4 z rl r-) <4 (Jo CD Z 

1 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Create a searchable grayscale PDF file_2.PDF
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118


