
13 
Sensitivity of the 
Forecasting Results to 
Errors Made in 
Forecasting the 
Exogenous Variables 

13.1 Introduction 

The outside-sample forecasts presented in Chapter 12 cannot be considered 
to be forecasts that could have been generated ex ante, since the actual 
values of the exogenous variables were used. The purpose of this chapter is 
to examine how sensitive the results of the model are to errors made in 
forecasting the exogenous variables. The procedure that was used to examine 
this sensitivity is discussed in Section 13.2, and the forecasts are examined 
in Section 13.3. The forecasts in Section 13.3 are close to being forecasts 
that could have been generated ex ante. This chapter concludes with an 
examination in Section 13.4 of the accuracy of the model with respect to 
making annual forecasts. 

13.2 Forecasting the Exogenous Variables 

The Variability of the Exoyenous Variables 

Before discussing the procedure that was used to forecast the exogenous 
variables, it will be useful to examine the variability of each of the variables. 
The exogenous variables in the money GNP sector will be examined first, 
then the exogenous variables in the price and employment and labor force 
sectors, and finally the exogenous variables in the monthly housing starts 
sector. This examination will be quite informal and is meant to be used only 
to give the reader a rough idea as to the variability of each of the exogenous 
variables. The nmre important question is how much forecasting accuracy 
is lost by having to forecast the exogenoup variables ahead of the overall 
forecast, and this question will be examined in Section 13.3. 

In Table 13-I the quarterly changes in each of the exogenous variables 
in the money GNP sector are presented from 602 through 694. Because it 
is the first quarter considered after the steel strike, 602 was chosen as the 
starting point. The exogenous G, variable has been broken into four com- 
ponents in the table: federal government nondefense expenditures, federal 
government defense expenditures, state and local government expenditures, 
and farm housing investment. 
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Table 13-1. Quarterly Changes io the Exogenous Variables 
of the Money GNP Sector for the 602694 Period. 
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‘Excluded from all periods of estimation because of the automobile strike. 
‘Excluded from the import equation because of the dock strikes. 
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With respect to federal government expenditures, without some know- 
ledge of the proposed federal budget these expenditures do not appear to be 
particularly easy to forecast. Defense expenditures in particular are subject 
to rather large fluctuations. Fortunately, during at least certain times, 
knowledge of the proposed federal budget should aid in forecasting federal 
government expenditures. The state and local government expenditure series 
is smoother than the federal series and does not appear to be too difficult to 
forecast within the accuracy expected of the overall model. Farm housing 
investment is trivial to forecast within the accuracy expected of the model. 

The export series in Table 13-1 does not appear to be too difficult to 
forecast, aside from the quarters in which there are dock strikes. On the 
average, exports appear to increase about one billion dollars each quarter. 
The last two series in Table 13-1, MOOD, and PEZ,, are subject to large 
fluctuations. Fortunately, observations for PE2, are available about five 
months ahead, and proxies for PEZ, are available as much as eleven months 
ahead. Forecasting Z’EZ, thus does not pose as much difficulty as is indicated 
by its large variance in Table 13-l. MOOD, enters the model with lags 
of one and two quarters, and so forecasting MOOD, is really only a problem 
for three-quarter-ahead forecasts and beyond. Nevertheless, the series does 
not appear to be particularly easy to forecast, and as mentioned above, the 
sensitivity of the accuracy of the model to errors made in forecasting variables 
like MOOD, will be examined in the next section. 

In Table 13-2 the quarterly changes in each of the exogenous variables 
in the price and employment and labor force sectors are presented from 602 
through 694. As expected, the two population variables, P,, and P,, , do not 
appear to pose any forecasting difficulties. Likewise, real agricultural output 
YA,, and real government output, YG,, appear to be fairly smooth series. 

The change in government output in current dollars, CC,, is also fairly 
constant over time, except for those quarters like 683 and 693, in which 
large federal government pay increases occurred. The agricultural employ- 
ment series, MA,, is not very smooth, and much of the short-run variation 
is probably due to measurement error. This series, however, is not too import- 
ant within the context of.the overall model. With respect to the two govern- 
ment employment series, MCG, and AF,, the former is, as expected, some- 
what smoother than the latter. AF, is, of course, significantly influenced by 
federal government defense policy, although MCG, is to some extent as well. 

In Table 13-3, DHF3,, DSF6,, and the change in the mortgage rate, 
ARM,, are presented monthly for the January 1965-December 1969 period. 
DHF3, is the three-month moving average of the flow of advances from the 
Federal Home Loan Bank (FHLB) to Savings and Loan Associations 
@LAS), and DSF6, is the six-month moving average of private deposit 
flows into SLAs and Mutual Savings Banks. 
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Table 13-Z. Quarterly Changes in tbe Exogenous Variables 
of the Price Sector and of the Employment and Labor Force 

Sector for the 602694 Period. 
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Table 13-3. Monthly Values OS DHF3,, DSF6,, and ARM, 
for tbe January 196z%December 1969 Period. 

Month DHF3, DSF6, ARM, Month DHF3I. DSF6, ARM, 

1165 49.0 
2165 22.3 
3165 -192.7 
4165 91.1 
5/65 125.3 
6165 279.7 
7165 191.3 
8165 181.0 
9165 72.0 

IO/65 11.0 
11/65 -15.3 
12/65 65.0 
1166 24.0 
2166 5.0 
3/66 -103.3 
4/66 206.0 
5166 321.7 
6166 365.3 
l/66 275.3 
8166 174.0 
9166 130.7 

IO/66 -31.0 
1 l/66 -47.3 
12166 -80.0 
l/67 - 303.0 
Z/67 -428.0 
3167 -586.7 
4167 -519.3 
5167 -459.7 
6167 -291.0 

128i.7 
1227.3 
1236.2 0 
1058.5 0 
1047.0 0 
lGO5.8 
867.8 : 
864.0 0 
844.8 0 
984.5 0 
981.7 5 

1009.5 5 
1072.7 10 
1064.7 0 
1018.0 5 
711.3 10 
630.7 10 
490.2 
249.7 1: 
174.2 5 
139.5 10 
329.7 10 
372.3 5 
534.3 0 
852.8 -5 
987.0 

1186.3 -7: 
1294.2 
1431.0 1: 

1463.8 5 

7167 - 187.0 1423.7 
8167 --89.3 1404.3 
V/67 -l%J.O 1331.2 

10167 -35.7 1328.2 
11167 11.7 1196.2 
12167 88.0 1142.7 
I/68 109.3 1081.2 
2168 53.3 1076.2 
3168 - 39.0 1107.3 
4168 34.3 934.2 
5168 123.7 992.0 
6168 206.7 948.2 
7168 147.7 875.2 
8168 92.7 822.2 
9168 45.7 774.3 

lo/68 15.7 945.8 
11168 14.3 907.8 
12168 77.7 970.3 
l/69 107.3 1062.8 
2/69 86.0 1114.7 
3/69 24.0 1178.0 
4/69 135.7 949.2 
5169 224.3 932.7 
6169 360.7 826.2 
7169 429.7 591.0 
S/6!, 524.3 449.2 
9169 509.0 309.7 

10169 462.0 329.5 
1 l/69 419.3 259.5 
12169 449.7 233.3 

: 
5 
0 
0 

10 

: 
0 
5 

10 
25 
10 
5 
0 
0 

-5 
5 

10 
15 
5 
5 

10 

2: 
10 
10 
5 
5 
5 

As can be seen in Table 13-3, R’k, has generally been increasing through- 
out the 1965-1969 period, and at times quite substantially. Only in early 1967 
did the rate fall to any degree. The fluctuations in the two deposit flow 
variables are quite large, although the variables to some extent offset one 
another. When private deposit flows are small, the flow of advances from the 
FHLB tend to be large, and vice ~ersa. When, for example, private deposit 
flows began to increase in early 1967, SLAs paid back their borrowings from 
the FHLB quite rapidly. It is interesting to note, however, that in early 1970 
the FHLB in an effort to stimulate the housing sector has been encouraging 
the SLAs not to pay back their borrowings as their private deposit flows 
increase. The offsetting relationship between DHF3, and DSF6, observed 
in Table 13-3 may thus be less pronounced in the future. 



Of the four major sectors in the model, the monthly housing starts sector 
relies the most heavily on hard-to-forecast exogenous variables. Values of 
DHF3,, DSF6,, and RM, are not available much ahead of the forecast 
period, and the variables enter the housing starts equations only with a lag 
of one or two months. It is beyond the scope of this study to attempt to 
explain DHFJI,, DSF6,, and RM, within the context of the model, and 
fortunately the results below suggest that the accuracy of the model is not 
seriously affected by having to forecast these three variables exogenously. 

The Forecasts of the Exogenous Variables 
and the Tests Performed 

In order to examine how sensitive the forecasts of the model are to errors 
made in forecasting the exogenous variables, the following test was per- 
formed. Two sets of forecasts were made, one on the assumption that the 
forecasts would have been made in late January, April, July, and October 
of each year and the other on the assumption that the forecasts would have 
been made in the middle of March, June, September, and December. Both 
sets of forecasts were outside-sample forecasts and the coefficient estimates 
that were used in Chapter 12 were also used here. The difference between the 
forecasts in this chapter and those in Chapter 12 is that here the values of all 
but four of the exogenous variables were not assumed to be known beyond 
what they would have been in actual practice. The remaining values of the 
exogenous variables were projected in the manner specified in Table 13-4. 
From Table 134 it can be seen that the remaining values of the variables were 
essentially projected in a naive manner. Either the variable was assumed to 
remain unchanged from the last available value or the future changes in the 
variable were assumed to be the same as some average past change. With 
respect to the PE2, variable, data (including the proxies) from the OBE-SEC 
survey were used as far as they went, and then the changes in PE2, beyond 
this were assumed to be the same as the last observed change from the survey. 

Notice from Table 13-4 that the four variables for which the actual values 
continued to be used all pertain, at least in part, to the federal government. 
As mentioned above, knowledge of the proposed federal budget should aid 
in forecasting federal government purchases of goods and services. The 
proposed budget is not always a useful guide, however, since the federal 
government can (and sometimes does) decide to escalate one of its defense 
commitments or make some other significant policy change during the middle 
of the fiscal year. It is beyond the scope of the study to attempt to forecast 
the policy decisions of government otIicials, and thus the actual values of 
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Table 13-4. Assumptions Made in Forecasting tbe Exogenous 
Variables. 

No Change from Last Avuiloble Value 
MOOD, 
YA. 

Other Assumptions 
EX,: Change of 1.0 billion dollars each quarter 
Farm Housing Investment Component of G,: Level of .5 billion dollars each qua- 

ter 
PEZ,: Future changes equal to the last observed change 

federal government spending and the level of the armed forces have been used 
for the work in this chapter. Both real and current dollar government output, 
YG,, GG,, are also significantly influenced by federal government policy 
decisions (such as the effect of federal government pay increases on CC,), 
and so the actual values of these two variables have been used for the work 
here as well. The forecasts in this chapter can thus be considered to be 
conditional on the actual policy decisions of federal government officials 
being known. 

With respect to the late January, April, July, and October forecasts (to 
be referred to as the January et al. forecasts), data on all of the variables in 
the model are available for the previous quarter. At the end of January, for 
example, the data for the fourth quarter are available. At this time the model 
can be reestimated using these data, and forecasts for the first, second, third, 
and fourth quarters of the current year and the first quarter of the next year 
can be made. At this time, values or proxies for PE2, are available for the 
first and second quarters. The value of MOOD,_, is available for the first 
quarter (and thus values of MOOD,_, are available for the first and second 
quarters); the value of RM, is available for January; and values of the deposits 
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of SLAs and MSBs (including the FHLB advances to SLAs) are available 
for December. 

The other four times when it appears desirable to make forecasts are 
the middle of March, the middle of June, the middle of September, and the 
middle of December. These are the times when the figures from the OBE- 
SEC on plant and equipment investment expectations become available. In 
March, for example, the value of the one-quarter-ahead expectation of 
plant and equipment investment, PEI,, is available for the first quarter, 
and the value of PE2, is available for the second quarter. Also, proxies for 
PE2, are available for the third and fourth quarters. It was seen in Chapter 4 
that plant and equipment investment was better explained by the use of 
PEI, instead of PEZ,, and for the March, June, September, and December 
forecasts (to be referred to as the March et al. forecasts) the equation that 
uses PEl,, equation (4.7), can be used for the one-quarter-ahead forecasts. 
Using these one-quarter-ahead forecasts, equation (4.4) can then be used 
for the two- through five-quarter-ahead forecasts. The one-quarter-ahead 
forecasts for the March et al. set of forecasts are, of course, really only fore- 
casts for about one month ahead. With respect to the other exogenous 
variables, by the middle of March the figures on housing starts for January 
and February are available; one more value for MOOD,_, (and thus for 
MOOD,_,) is available; values of RM, are available for February and March; 
and values of the deposits of SLAs and MSBs are available for January. 

Aside from using different values for the exogenous variables, the fore- 
casts presented below were generated in the same manner as was done for 
forecasts in Chapter 12. In particular, the forecasts were all outside-sample 
forecasts and were based on the coefficient estimates presented in Tables 
12-1 through 12-15. Also, the same adjustments were made here for the 
684-693 period with respect to the export and import series as were made 
above. 

13.3 The Forecasting Results 

The January et al. Quarterly Forecasts 

In Table 13-5 the results of the January et al. forecasts are compared with 
the results of the outside-sample forecasts of Chapter 12. The mean absolute 
errors in terms of both levels and changes are presented for 15 endogenous 
variables. The endogenous variables are the same as those considered in 
Table 12-16. Likewise, the prediction period is the same as the one con- 



sidered in Table 12-16, namely 6SM94. At the bottom of Table 13-5 the 
errcz measures for GNP, for the shorter 1968-1969 period are presented. 

Looking first at the level errors for GNP, in Table 13-5, the one- and two- 
quarter-ahead results are nearly the same, but the gap widens for the three-, 
four-, and five-quarter-ahead forecasts. The differences between the mean 
absolute errors for the three- through five-quarter-ahead forecasts are 
respectively 2.19, 4.02, and 6.21 billion dollars. For the errors in terms of 
changes, however, the gap between the two sets of forecasts of GNP is 
fairly constant for the three- through five-quarter-ahead forecasts. The 
differences are respectively 1.51, 1.36, and 1.45 billion dollars. The same 
conclusion also tends to hold for the other endogenous variables: the gap 
between the two sets of forecasting results for most variables widens as the 
forecast horizon lengthens for the errors in terms of levels, but not for the 
errors in terms of changes. 

In general, for the errors in terms of changes the results of the two sets 
of forecasts are fairly close. Some accuracy has been lost by having to extra- 
polate the values of the exogenous variables, but not enough to indicate that 
the model is of little use unless the actual values of all of the exogenous 
variables are known. 

In order to compare the accuracy of the forecasts generated in this 
chapter to changes in the forecast horizon, the mean absolute errors for the 
one- through four-quarter-ahead forecasts were computed for the same 
prediction period (664,694) that was used for the five-quarter-ahead fore- 
casts in Table 13-5. The results are presented in Table 13-6. At the bottom 
of the table the error measures for GNP for the 1968-1969 period are also 
presented. 

The errors in terms of levels in Table 13-6 definitely compound as the 
forecast horizon lengthens. The compounding in Table 13-6 is more pro- 
nounced than it was in Table 12-17 for the outside-sample forecasts based 
on actual values of the exogenous variables. With respect to the errors in 
terms of changes in Table 13-6, the errors tend to compound for a few of the 
variables, but in general error compounding does not appear to be a serious 
problem for the errors in terms of changes. 

The quarter by quarter results of the January et al. forecasts are presented 
in Table 13-7 for eleven variables. The eleven variables are the same as those 
considered in Table 12-18. The first line for each quarter gives the actual 
change in each of the variables for that quarter, and the next five lines give, 
respectively, the one- through five-quarter-ahead forecast of the change in 
each of the variables for that quarter. 

The same conclusions that were made about the forecasts in Table 12-18 
can generally be made for the forecasts in Table 13-7, and these conclusions 
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Table 13-6. Errors Computed for tbe Same Prediction Period 
for the Forecasts Based on Extrapolated Values of the 

Exogenous Variables. (Forecasts are outside-sample forecasts and 
are Janoary et al. forecasts.) 

Variable 

Len@h of Forecast 
One TWO TblW Four Five Number of 

Quarter Quarters Quarters Quarters Quarters Observa- 
Ahead Ahead Ahead Ahead Ahead tions 

MAE 
GNP, 2.60 4.03 6.01 9.34 13.19 13 
CD, I.40 2.w 1.97 2.86 3.82 13 
Cni 1.81 2.35 2.66 2.84 4.05 13 
zc 

Ir;, 

1.45 .44 2.30 .69 2.97 1.03 1.56 3.96 4.70 I.95 13 13 

.96 1.87 2.98 3.71 4.19 13 
v,- v,., 3.39 3.64 3.44 3.59 3.57 13 
IMP, .72 1.34 1.76 1.80 1.91 9 

PDc .17 .32 .51 .7X .98 13 
GNP& 2.38 3.69 4.52 6.39 8.91 13 
M, 118 214 267 487 665 13 
a 176 216 193 201 261 13 
LFL, 64 90 118 149 182 13 
LF** 287 447 592 724 819 13 
UR* .X327 .sKD47 .OW6 a387 .0112 13 

MAEA 
GNP, 
CD, 

2.60 3.37 4.72 4.18 4.19 
1.40 1.52 1.50 1.54 1.54 
1.81 1.62 1.70 1.84 2.15 
.4A .41 -41 .45 .50 

1.45 1.63 1.94 2.01 1.97 
.% 1.18 1.33 1.40 1.42 

3.39 4.70 4.99 5.10 4.83 
.72 .78 .a7 .91 .87 

PDt .17 .I9 .23 .27 .32 13 
GNPR, 2.38 2.44 3.27 2.79 3.w 13 
w 118 113 188 272 270 13 
D, 176 177 179 183 192 
LFI, 64 65 64 62 65 :: 
LF*, 287 244 243 244 236 13 
UR, .3027 .Ml20 .I017 .sol9 .cKl21 13 

1968-1969 Period Only 

MAE 
for GNP, 2.38 3.72 5.07 5.25 7.66 8 
MAEA 
for GNP, 2.38 2.89 3.30 2.21 2.53 8 
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will not be repeated here. The results in the two tables differ primarily in the 
forecasts for 671 and 672. The last three forecasts of GNP for 671 and 672, 
for example, are much worse in Table 13-7 than they are in Table 12-18. 
In Table 13-7 plant and equipment investment was forecast to grow much 
more in 671 and 672 than it was forecast to grow in Table 12-18, which 
caused the forecasts of GNP in Table 13-7 to be much larger in 671 and 
672. The large plant and equipment investment forecasts in Table 13-7 
for 671 and 672 are caused by large (and erroneous) extrapolations of the 
PE2, series. Otherwise, the forecasts in Table 12-18 and 13-7 are similar: 
only a few of the forecasts of GNP in Table 13-7 besides those for 671 and 
672 could be considered to be at all misleading. The same problems still 
occur, of course, with respect to the forecasts of the labor force and thus of 
the level of the unemployment rate. Likewise, the inflation in 1969 is still 
somewhat underpredicted. 

The March et al. Quarterly Forecasts 

In Table 13-8 the results of the March, June, September, and December 
forecasts are compared with the results of the January, April, July, and 
October forecasts that have just been presented. The format of Table 13-8 
is the same as the format of Table 13-5, aside from the different comparisons 
being made. The March et al. forecasts differ from the January et al. fore- 
casts in that more data for the March et al. forecasts are available. These 
data differences were discussed in Section 13.2. 

The results for the two sets of forecasts in Table 13-8 are not very different. 
The one- and two-quarter-ahead forecasts of GNP are actually better for 
the January et al. set of forecasts. The forecasts of plant and equipment 
investment and housing investment are better for the March et al. set, but 
error cancellation has caused the forecasts of GNP to be slightly better for 
the January et al. set. For the three- through live-quarter-ahead forecasts 
of the level of GNP, however, the March et al. forecasts are better. For the 
forecasts of the change in GNP, the two sets of forecasts are about the same. 
In short, the overall accuracy of the model appears to be only slightly im- 
proved by making forecasts about one and one-half months later. 

The January et al. Forecasts from the 
Monthly Housing Starts Equations 

In Table 13-9 the outside-sample forecasts of HSQ, from Chapter 12 are 
compared with the January et al. forecasts of HSQ, in this chapter. The 
format of Table 13-9 is the same as the format of Table 12-19 in Chapter 13. 
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The errors are in the thousands of units at annual rates. The results in Table 
13-9 indicate that the January et al. forecasts of HSQ, are ih general slightly 
better than the outside-sample forecasts of HSQ, from Chapter 12, which 
are based on the actual values of the exogenous variables. The reason for 
this is that the extrapolated values of the mortgage rate, which were used 
for the January et al. forecasts, were in general smaller than the actual 
values (the extrapolated values being based on the assumption of no change 
in the mortgage rate), and this caused the forecasts from the demand equation 
to be better. The forecasts from the demand equation were better because the 
large (and erroneous) negative estimates of the coefficient of the mortgage 
rate in the demand equation (see Table 12-14) were multiplied by smaller 
values of the mortgage rate. The January et al. forecasts from the demand 
equation were actually better (compared with the forecast based on the actual 
values of the exogenous variables) than the results in Table 13-9 indicate. 
The January et al. forecasts from the supply equation were worse, since 
extrapolated values of the deposit flow variables had to be used, and this 
lessened the accuracy of the overall forecasts of HSQ, 

In order to compare how the accuracy of the January et al. forecasts 
of HSQ, varies with the length of the forecast horizon, the mean absolute 
errors of HSQ, computed for the same prediction period are presented in 
Table 13-10. The format of Table 13-10 is the same as the format of Table 

Table l%lO. Errors Computed for the Same Prediction Period 
for the Forecasts of HSQ, Based on Extrapolated Values of 

the Exogenous Variable. (Forecasts are outside-sample 
forecasts and are January et al. forecasts. Errors are in 

thousands of wits at annual rates.) 

Length of Forecast 
One TWO Three FOUC Five No. of 

I%5 
Quarters Quarten Quarters Quarters ObserVa- 
Ahead Ahead Ahead Ahead tions 

MAE 91.4 140.2 176.9 222.8 234.4 13 
MAEA 91.4 101.4 95.2 97.6 101.2 13 

12-20 in Chapter 12. As was the case in Table 12-20, the level errors in 
Table 13-10 compound rather substantially as the forecast horizon increases. 
There is, however, little evidence that the change errors compound. 

Finally, the quarter-by-quarter results of the January et al. forecasts 
of HSQ, are presented in Table 13-I 1 for the 654694 period. The format 
of Table 13-11 is the same as the format of Table 12-21. There is a tendency 
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Table 1341. Ahal and Forecasted Levels of HSQ, 
(Forecasts are outaide-sample forecasts, are based on 

extrapolated values of the exogenous variables, and are 
January et al. forecasts. Figures are in thousands of units at 

annual rates.) 

Quarter 
Actual 
VZdUe 

Length of Forecast 
One TWO Three FOUI Five 

QUXW Quarters Quarters Quarters Qmners 
Ahead Ahead Ahead Ahead Ahead 

662 

z: 
671 
612 
673 

1267 1290 1333 1373 
1018 1060 1089 1186 

883 874 996 1042 
1038 925 893 1089 
1206 1225 1211 1197 
1316 1224 1208 1178 

1183 
1158 
1119 
1329 
1159 

1124 
1211 
1307 
1258 

674 1420 1324 1195 1165 1129 1093 
681 1436 1258 1208 1102 1060 1021 
682 1434 1370 1292 1266 1201 ,200 
683 1449 1300 1216 1216 1188 1143 
684 1548 1415 1272 1206 1225 1191 
691 1604 1464 1360 1294 1221 1224 
692 1507 1525 1456 1403 1369 1328 
693 1341 1380 1308 1227 1233 1222 
694 1290 1430 1313 1155 1141 1132 

in Table 13-l 1, as there was in Table 12-21, for the model to underpredict 
the level of housing starts and for the size of the underprediction to increase 
as the forecast horizon increases. This is somewhat less pronounced in 
Table 13-11 than it was in Table 12-21, however, which is due in large part 
to the use of smaller values for the mortgage rate. 

The forecasts presented in this chapter are close to being forecasts that 
could have been made ex ante. There are essentially only four reasons why 
the forecasts cannot be considered to be completely a ante forecasts: 

1. The actual values of AF,, YG,, GG,, and the federal government coin- 
ponent of G, were used for the forecasts. 

2. For the estimates of the production function parameter a,, two of the 
interpolation peaks (in Figure 9-l) occurred within the 654-694 period; 
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for the estimates of the potential agricultural output and potential agri- 
cultural employment series (in Chapter lo), interpolation peaks occurred 
within the 65&694 period; and for the construction of the series on the 
potential number of hours worked per private nonfarm worker, the HP, 
regression in (10.2) was estimated through 694. 

3. The data used in this study are based on 1969 revisions. 
4. The model was specified and experimented with in 1968 and 1969 and the 

final version was chosen in early 1970. 

The first two of these points have been discussed above. With respect to 
the first point, it is beyond the scope of this study to attempt to forecast 
federal government policy changes that are not reflected in the proposed 
federal budget. The second point is a very minor one, since the forecasting 
results would be little changed if slightly different interpolation procedures 
had been used to construct the estimates of a, and of the potential agricultural 
output and employment series and if a different sample period for the HP, 
regression had been used. The third point is more significant. The national 
income account figures are revised every July for three years back, and many 
times these revisions are fairly large. An attempt could have been made 
in this study to consider prerevised as well as revised data, but the extra 
work involved in doing this would have been considerable and would have 
complicated the presentation of the results. The extra information that could 
have been gained from considering the prerevised data did not appear to 
warrant the cost involved, and thus only the revised data were used. In 
general, the conclusions reached in this study should not be too sensitive to 
the use of revised data. 

The fourth point is an important one. Had the model been specified and 
worked on in 1964 and 1965 and had the final version been chosen in 1965 
(before the 654-694 prediction period), the model undoubtedly would not 
have been the same as the one chosen in early 1970. In other words, infor- 
mation from the 654-694 period was used in choosing the final specification 
of the model. Little can be done about this problem, however, since it is 
very hard for one to behave as if he does not know something that he actually 
knows. Consequently, the results in this chapter may be atypical of what the 
model can actually achieve, since information from the 654-694 period was 
used in the specification of the model. It should perhaps be pointed out, how- 
ever, that the money GNP sector of the model (which was the first sector 
developed) was developed in early 1968, and except for a change in the in- 
ventory investment equation, it has remained unchanged to the present. 

The four points listed above all indicate that the forecasting results 
achieved in this chapter may be better than the results that can actually be 
achieved in practice. There are, however, two reasons for arguing that the 
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model may be able to do better in actual practice than the results in this 
chapter indicate. The first is that one may be able to do better in forecasting 
the exogenous variables than merely extrapolating past levels OI changes. To 
the extent that one can do better than these naive extrapolations, the fore- 
casting results of the model should be closer to results achieved in Chapter 
12 than to the results achieved in this chapter. Secondly, as can be seen from 
the results in Chapter 12, the coefficient estimates of many of the equations 
of the model have been more stable in 1968 and 1969 than they were pre- 
viousiy, and if the estimates continue to be as stable in the future, the fore- 
casting results of the model should be closer to the within-sample results. 
Also, the future forecasting results of the model should be improved to the 
extent that the demand equation for housing starts and the equation explain- 
ing the labor force participation of secondary workers become more stable 
than they were throughout the 654-694 period. 

The major conclusions of this study will be discussed in Chapter 15, but 
it should be noted here that no constant terms adjustments have been made 
for any of the forecasts. The conclusion that Evans, Haitovsky, and Treyz 
reached that econometric models cannot forecast well without constant term 
adjustments does not appear to be true for the present model. 

13.4 Annual Forecasting Results 

This study is primarily concerned with quarterly forecasting results, but in 
this section the annual implications of the quarterly results will be briefly 
discussed. Implicit in any one-, two-, three-, and four-quarter-ahead set of 
forecasts is an annual forecast, and in Tables 13-12 and 13-13 the annual 
forecasts that are implicit in the above quarterly forecasts are presented. 
In both tables the first line for each quarter gives the actual annual change 
in each of eleven variables, the second line gives the forecasted annual 
change in each variable based on the one-, two-, three-, and four-quarter- 
ahead set of forecasts, and the third line gives the forecasted annual change 
in each variable based on the two-, three-, four-, and five-quarter-ahead 
set of forecasts. Table 13-12 presents the forecasts from Chapter 12, which 
are outside-sample forecasts and are based on actual values of the exogenous 
variables; and Table 13-13 presents the January et al. forecasts from this 
chapter, which are outside-sample forecasts and are based on extrapolated 
values of the exogenous variables. The eleven variables considered in the 
tables are the same as those considered in Tables 11-6, 12-18, and 13-7 
for the quarterly forecasts. As in the other tables, the forecasts for URR, in 
Tables 13-12 and 13-13 are in terms of levels rather than changes. 

The annual change in a variable (say, GNP) for a given quarter (say, 
663) is defined as the average level of GNP for 654, 661, 662, and 663 (i.e., 
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[GNP654 + GNP,,, + GNP,,, + GNPh6J4) minus the average level of 
GNP for 644, 651, 652, and 653. The forecasted annual change for GNP for 
the year ending in 663 is then defined as the average of the one-quarter- 
ahead forecast of the level of GNP for 654, the two-quarter-ahead forecast 
of the level of GNP for 661, the three-quarter-ahead forecast of the level 
of GNP for 662, and the four-quarter-ahead forecast of the level of GNP for 
663 minus the average level of GNP for 644,651,652, and 653. In other words, 
for the 663 annual forecast of GNP, the equation estimates through 653 
were used to forecast the levels of GNP for 654, 661, 662, and 663, and then 
the forecasted annual change was taken to be the average of these four levels 
minus the average level of GNP for 644,651,652, and 653. 

The second forecasted annual change in a variable (say, GNP) for a given 
quarter (say, 664) is defined as follows. The forecasted /eveI of GNP for the 
year ending in 664 is defined as the average of the two-quarter-ahead fore- 
cast of the level of GNP for 661, the three-quarter-ahead forecast of the 
level for GNP for 662, the four-qarter-ahead forecast of the level for GNP 
for 663, and the five-quarter-ahead forecast of the level of GNP for 664. 
The forecasted annual change in GNP for the year ending in 664 is then 
defined to be this forecasted level of GNP minus the average of the one- 
quarter-ahead forecast of the level of GNP for 654 and the actual levels of 
GNP for 653, 652, and 651. The horizon for the second set of annual fore- 
casts in Tables 13-12 and 13-13 is thus one quarter longer than the horizon 
for the first set. 

Looking at the GNP results in the two tables, relatively large errors were 
made for the years ending in 671, 672, 673, and 674 because of the large 
error made in forecasting 671. The largest error made in Table 13-12 was 
12.39 billion dollars for the second forecast for the year ending in 672, and the 
largest error made in Table 13-13 was 18.48 billion dollars for the same 
forecast. The GNP forecasts for the years ending in 681 through 694 in 
Table 13-12 are all quite good. Only one forecast (the first forecast for the 
year ending in 694) is even off by as much as 4 billion dollars. The GNP 
forecasts for the years ending in 681 through 694 in Table 13-13 are also 
fairly good, although the second forecast for the year ending in 691 is off by 
9.78 billion dollars. For the GNP forecasts for the years ending in the fourth 
quarter (i.e., for the years ending in 664,674,684, and 694), the mean absolute 
errors are 2.69 and 3.74 billion dollars respectively for the first and second 
forecasts in Table 13-12 and 3.40 and 5.99 billion dollars respectively for the 
first and second forecasts in Table 13-13. 

The other results in Tables 13-12 and 13-13 are as expected from the 
quarterly results above. In particular, the model has consistently under- 
predicted the level of the unemployment rate throughout the period and 
has slightly underpredicted the rate of inflation in 1969. 












