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	1.Introduction


	1Although it has long been an officially held view in the Soviet Union that a centrally planned economy cannot be subject to cyclical fluctuations, some East European economists have already detected fluctuations in the rates of growth of their economies 10 - 15 years ago. Since that time the so-called "growth cycles" or "quasi-cycles" attracted considerable attention and several attempts have been made to find a theoretical explanation for their existence. For various reasons, however, most of the suggested hypotheses have never been sufficiently empirically tested. Some authors were concerned primarily with purely theoretical models (Lange) and never attempted to verify their theoretical propositions statistically. Others tried to support their theories by empirical evidence, but either the data base was too sketchy or the econometric tools and computational facilities they had at hand were too crude to deal with the problem adequately.

	The purpose of this paper is to use the more extensive database, which is now available for Czechoslovakia and standard contemporary econometric methods to test the crucial building blocks of some growth cycle theories. By doing so we intend to show that the new empirical evidence may suggest a somewhat different explanation of growth cycles than was usually accepted.

	   A well known problem in the investigation of growth cycles is that they cannot be detected by working with absolute figures, since there are rarely any absolute declines in East European economic time series. Most of the authors, therefore, work with rates of growth. But the rates of growth have two obvious disadvantages. First, they fluctuate too much and may therefore conceal the regularities. Second, rates of growth are always sensitive to the situation in the previous year For example, if a quite normal year was for some reasons preceded by an extremely bad year, then, measured by rates of growth, it would appear as an unusually successful year

	For these reasons we prefer to work with the deviations of the investigated variable from its "normal level". In a growing economy, such a "normal level" cannot be constant but it must contain a trend. This can be done, for example, by taking for a "normal level" of the variable its fitted value from the functional relation, which is explaining it. For example, we can investigate the deviations of the actual output from the "normal" or "capacity" output defined as a fitted value of the production function. Similarly, we can compare the actual consumption or investment with their "normal levels" as explained by the consumption or investment functions. Or more simply, we can take the time trend as a proxy for the "normal level" and investigate the deviations of the actual values from the trend values. We must, however, be aware of the fact that the fluctuations of the residual around the trend are sensitive to the type of trend selected. The simplest exponential trend may not work well incase in post-war cases where there were long term changes in rates of growth, as was clearly the Czechoslovakia.  But then one can add into the regression equation the second or third power of time and check whether the coefficients are statistically significant.


	2.Empirical  Evidence

from Czechoslovakia 1948 - 1972


	We have fitted explanatory functions and trends to several time series of Czechoslovak data, and plotted the ratios of actual to fitted values. 

	Diagram 1 shows these ratios for production functions using national income or, alternatively, gross social product as a measure of output. 
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	Diagram 2 shows fluctuations of basic inputs (labor and capital) around their trends.
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	Diagrams 3 and 4 demonstrate fluctuations in investment-related data and some other selected statistical series.
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	The estimates of parameters used in calculating trends and fitted values are shown in Table 3 and in the Appendix. Already at the first glance one can see that many of the time series clearly exhibit fluctuations, which seem to have a cyclical pattern. But such an intuitive approach may be misleading - the apparent cycles could just be a product of random disturbances.  

	How can we distinguish endogenous cycles from purely random deviations? Clearly, at least by two criteria:
If the cycle is endogenous, then once the economy gets into a downswing it is likely to stay there for some time. The same should apply to an upswing. The serial correlation of deviations from the trend may, therefore, indicate the presence of an endogenous cycle.
If the cycle is endogenous, then the cycles in different variables should be mutually synchronized or, at least, show a clearly identifiable lag structure.



	Looking at Diagrams 1, 2, 3, and 4, criterion (b) seems to be satisfied. One can see two major downswings (one in 1953-54 and the other in 1962-65) in many variables. Later, we shall present estimates of a lag structure between at least two variables, but a more rigorous test of lags will be done elsewhere. If the first point is correct, then the residuals in estimating the trend coefficients would be serially correlated. And, surely, almost all the regressions indicate a very high degree of autocorrelation. A purely random cause of the apparent cycles seems to be unlikely. 

	This does not mean that random or exogenous shocks are not important. However, the primary interest in a theory of cycles generally and hence also in the theory of growth cycles is the endogenous mechanism that is responsible for the propagation of exogenous shocks through the system over time so that the initial disturbances reappear periodically either in damped or strengthened form (see Frisch). 


  

	 3.Testing Reinvestment Cycles Hypothesis 


	With regard to the propagation mechanism, most of the theories of growth cycles in centrally planned economies can be classified in two, not necessarily disjoint, groups: 
· The theories of investment cycles in which investment - especially the technical aspects of it play a crucial role in the cyclical movements.
· The theories of planning cycles, which put the emphasis onto the behavior of planners.

	The theories of investment cycles have two major variants: one puts the blame for the cycle mostly on reinvestment (Lange, Notkin) and the other on the investment lag or the gestation period, that is on the lag between investment decisions or investment expenditures and the completion of investment projects (Kalecki, Goldmann, Kouba, Klacek, Kupka).

	2   
The reinvestment cycles were most rigorously formulated by Oskar Lange in his Theory of Reproduction and Accumulation, where he demonstrates mathematically, that a sudden increase of investment activities and a concentration of large scale investment on short time periods such as in the Soviet Union and other East European countries during their industrialization programs should create an "echo effect" in reinvestment and thus cause economic fluctuations. Reinvestment also plays an important role in the business fluctuations of market economies, however in a very different manner: The need for large-scale reinvestment suddenly increases the aggregate demand and through the multiplier effect stimulates the recovery or further expansion of the economy. The reinvestment cycle in the centrally planned economy is supposed to work in an opposite direction. The cumulated necessity to scrap large chunks of worn-out capital stock could cause a sudden decline or at least a marked slow-down of the growth of capacity and, consequently, also of output.

	3  
This itself would lead to wave-like behavior of the rates of growth so typical for the growth cycles. Lange shows also that the non-uniform lifetime of capital goods would work towards relatively quick spread of reinvestment over the longer time period and would thus dampen the cycle. Lange also recognizes the fact that the lifetime of capital goods is not firmly fixed and that the planners can smooth the cycle considerably by a deliberate delay in scrapping of some portion of obsolete capital.
We do not want to reject totally the role of reinvestment in economic fluctuations it is obviously true that scrapping cannot be postponed indefinitely. However, we think that the empirical facts do not show reinvestment to be the major factor causing economic fluctuations.

	4  Table 1:  
Capital Stock Scrappage and Newly Constructed Capital 
Year
Capital Stock Scrappage 
Newly Constructed Capital
Buildings and Constructions
Machines and Equipment
Buildings and Constructions
Machines and Equipment
Millions of 1967 Kcs.
o/oo of Capital Stock (Dec.31)
Millions of 1967 Kcs.
o/oo of Capital Stock (Dec.31)
Millions of 1967 Kcs.
o/oo of Capital Stock (Dec.31)
Millions of 1967 Kcs.
o/oo of Capital Stock (Dec.31)
1948
759
1.25
1360
14.28
9851
16.23
4689
49.25
1949
759
1.23
1380
14.01
9833
15.97
4670
47.41
1950
782
1.25
1498
14.74
9874
15.80
4646
45.70
1951
871
1.36
1640
15.20
17613
27.45
7869
72.94
1952
881
1.34
1676
14.69
17902
27.18
7848
68.81
1953
906
1.34
1730
14.30
18626
27.53
8666
71.63
1954
978
1.41
1851
14.49
19157
27.58
8617
67.45
1955
962
1.35
1605
11.91
19364
27.16
8564
63.57
1956
1381
1.89
1962
13.59
19861
27.15
11641
80.62
1957
1363
1.81
2607
16.91
21166
28.17
12392
80.37
1958
1771
2.29
2862
17.26
23435
30.32
14493
87.41
1959
2322
2.91
3628
20.21
28407
35.55
17344
96.61
1960
2122
2.57
5027
25.91
30214
36.53
19486
100.45
1961
2578
3.01
4448
21.19
31348
36.62
20342
96.92
1962
2994
3.38
4675
20.80
33101
37.36
19580
87.11
1963
3335
3.65
5151
21.57
32046
35.03
19150
80.20
1964
3478
3.68
6196
24.16
33849
35.81
23877
93.10
1965
6880
7.08
10035
37.19
33819
34.79
23433
86.83
1966
12210
12.26
11452
40.58
36403
36.54
23771
84.24
1967
8076
7.84
8584
28.95
41841
40.62
22864
77.12
1968
7661
7.22
7150
22.82
38974
36.72
24006
76.62
1969
8938
8.17
6930
18.48
53755
47.12
32895
91.74
1971
6729
5.70
7406
19.25
54405
45.78
33650
74.42
1972
8382
6.77
8027
16.65
69027
53.04
38508
87.10
Sources: FSCJ (n.d.), Table 01; FSU (1975),  p.216;  own computations. FSCJ (n.d.), Table 01; FSU (1975),  p.216;  own computations.

	6   The data on scrapping of capital stock (Table 1) show that up to 1955 scrapping was kept on an unusually low level - around 0.3 percent of capital stock; in the following ten years (1955-64), the trend was reversed and the scrapping ratio was steadily growing to reach 0.84 percent in 1964 (see Fink and Slama). In relative terms, this was a large increase; in absolute terms, however, it was still so small that it could not visibly slow down the growth of productive capacities. For example, in 1960 total scrapping was roughly by 2.5 billion Kcs larger than in 1958, but in each of these two years almost 50 billion Kcs of new capacities were built. Then a really large dent came in 1965 and 1966. The total scrapping was increased from 9.7 billion Kcs in 1964 to 16.9 billion Kcs in 1965 and 23.7 billion Kcs in 1966, but subsequently declined to 16.7 billion Kcs in 1967. This can really look like the classical echo-effect with about 15 years lag after the large investment expansion during the First Five-Year Plan.

	It is interesting to note that the mean age of machines and equipment scrapped around this time was almost exactly 15 years. We do not have data for the years1965-1966, but it could not have been very different from the mean age of scrapped capital in 1971, for which the information is available (see Table 2).

	7   Table 2:  
The Vintage Distribution of Scrappage of Capital Stock

in 1971 in CSSR (Socialist Sector)
 
Age Groups
Buildings and Constructions Scrapped
Machines and Equipment Scrapped
Millions of 1967 Kcs
%
Millions of 1967 Kcs
%
0 - 5
832
12.8
982
14.3
6 - 10
775
11.9
1679
24.5
11 - 15
771
11.9
1627
23.8
16 - 25
1031
15.8
1197
17.5
26 - 50
1458
22.5
1057
15.4
over_50
1636
25.1
309
4.5
Total
6503
100.0
6851
100.0
Mean Age
29.9 
15.9
Source: Computed from FSU (1963), Tables 8 - 25

	8  In spite of these apparent facts, we think that the reinvestment hypothesis cannot explain the growth cycles in Czechoslovakia. The large-scale scrappage in the years 1965-1966 was not really an echo effect, but rather a deliberate change in economic policy. In those years, Czechoslovakia underwent radical theoretical and ideological reorientation, in which economists and planners became highly efficiency-conscious and were calling for a redirection of the economy from extensive to intensive growth.

	The predominance of policy over technical reasons for large scale scrappage in 1965~1 966 can be documented by two facts: a) although the average age of scrapped buildings and constructions was about 30 years, their scrappage increased in the same years as the scrappage of machines. b) The vintage distribution of scrapped capital is so wide (see Table 2) that the sudden increase of total scrappage cannot be explained by one vintage only. 

	In any case, and this is most important, the large scale scrappage in 1965-66 could not have caused the down-swing, because it came just at its end, at a time when the economy was already recovering from stagnation.


	4. Testing Investment Lag  Hypothesis


	 The second major theory of investment cycles refers to the length of the gestation period of investment goods. It plays, for example, a very important role in Josef Goldmann's theory of quasi-cycles although he combines it with the theory of planning cycles. Goldmann argues that the planners' attempt to speed up economic growth beyond the tolerable limits results in a situation in which the economy, and especially the building industry, cannot digest the increased amount of investment and, as a result of the "pipeline effect", the finishing of investment projects is delayed, plans cannot be fulfilled, the rate of growth of output begins to decline, investment is cut down, and the whole economy slips towards the bottom of the quasi-cycle. The essential part of Goldmann's theory is that this wave-like behavior of investment will reappear with a lengthy time lag, caused by the 8-10 years long gestation period of the large investment projects, in a similar wave-like behavior of finished construction.

	2   Goldmann argues that the number of large and essential projects which were started at the peak of the previous investment wave and got stuck in the pipeline will be finished 8-10 years after the previous wave. 'this sudden increase of completed productive capacities would release the tension in the economy and help to speed up the new upswing which started in the meantime, thus contributing to the reinforcement of the investment cycle. Goldmann offers some empirical evidence about the cyclical fluctuations in the completion of capital construction - which is, by the way, also clearly visible from Diagram 3-, but his claim that the capacities completed in one peak stem from the previous cyclical peak remains to be proved.

	3  To test Goldmann's hypothesis about the length and, consequently, also about the role of the gestation period, we estimated Almon's polynomially distributed lag between investment and newly completed capital construction. This was done separately for total investment, investment in "buildings and construction", and investment in "machines and equipment". Table 3 shows three alternative estimates of lag equations - differing in the degree of the lag polynomial -for each of these three categories. In all cases it was assumed that the lag is distributed over a period of 6 years and in the seventh year the lag function was forced through zero. We also estimated shorter and longer distributed lags and lags without the final zero restriction. However, except for some perverse and economically meaningless cases the results were quite similar to those reported in Table 3

	1Table 3. Estimates of Investment Lags 
by Almon's Polynomially Distributed Lag Model 
TOTAL ECONOMY
Type 
of 
Regr.
Degree
of 
polyn.
Lag Coefficients (Standard Errors)
Mean 
Lag
Sum 
of Lag 
Coeff.
R2
D.W.
0
1
2
3
4
5
OLSQ*
4
.559
.187
.071
.058
.055
.026
.894
.955
.968
1.62
(.226)
(.233)
(.106)
(.157)
(.088)
(.168)
(.624)
(.096)
OLSQ
3
.530
.223
.076
.034
.044
.051
.948
.958
.968
1.68
(.142)
(.073)
(.099)
(.061)
(.061)
(.078)
(.518)
(.033)
OLSQ
2
.438
.282
.160
.076
.014
-.009
.863
.955
.967
1.66
(.092)
(.026)
(.019)
(.044)
(.049)
(.035)
(.507)
(.032)
* OLSQ - Ordinary least squares.

	BUILDINGS AND CONSTRUCTIONS
Type 
of 
Regr.
Degree 
of 
polynom.
Lag Coefficients (Standard Errors)
Mean 
Lag
Sum 
of Lag 
Coeff.
R2
D.W.
0
1
2
3
4
5
OLSQ*
4
.483
.209
.081
.046
.055
.056
1.086
.931
.949
1.50
(.163)
(.083)
(.116)
(.069)
(.065)
(.087)
(.560)
(.033)
OLSQ
3
.483
.209
.087
.046
.055
.056
1.086
.931
.949
1.50
(.158)
(.087)
(.112)
(.067)
(.063)
(.084)
(.542)
(.033)
OLSQ
2
.393
.264
.160
.081
.029
.002
1.023
.928
.947
1.45
(.094)
(.028)
(.019)
(.044)
(.050)
(.035)
(.529)
(.032)
* OLSQ - Ordinary least squares

	MACHINES AND EQUIPMENT
Type 
of 
Regr.
Degree 
of 
polyn. 
Lag Coefficients (Standard Errors)
Auto- 
regres. 
Coeff.
Mean 
Lag
Sum 
of Lag 
Coeff.
R2
D.W.
0
1
2
3
4
5
CORC**
4
.756
.057
-.048
.049
.114
.078
.695
.918
.998
.954
2.08
(.258)
(.190)
(.134)
(.163)
(.140)
(.241)
(.169)
(1.335)
(.150)
CORC
3
.680
.121
-.059
-.010
.116
.169
.714
1.259
1.016
.953
2.12
(.211)
(.128)
(.129)
(.100)
(.137)
(.144)
(.165)
(1.144)
(.099)
CORC
2
.563
.325
.144
.022
-.044
-.051
.642
.262
.959
.945
1.85
(.203)
(.058)
(.045)
(.100)
(.112)
(.078)
(.181)
(1.138)
(.091)
** CORC- Cochrane-Orcutt iterative procedure for the elimination of autocorrelation.

	We ought to stress that because of the lack of any other information we had to use annual rather than quarterly or monthly data, as would have been desirable for the estimation of such a short distributed lag. In this light the obtained results are not so bad. Except for a few negative but statistically insignificant lag coefficients, the lag functions look quite reasonable. The zero-lag coefficient is always, the one year lag frequently, and the two year lag coefficient in three cases, significantly different from zero. In no case is the 3, 4 or 5 year lag coefficient significant. The best statistical results were obtained with the quadratic lag function. However, the quadratic function may be too restrictive on the shape of the lag distribution, so that we should be cautious in interpreting the results. What do the estimates show? First, they show that the mean lag on total investment was slightly less than one year and for investment in buildings and construction slightly more than one year. We must, however, judge very carefully, because the standard errors of mean lag estimates are relatively large No conclusion about the mean lag of investment in machines and equipment can be reached, because the standard error is extremely large and because negative lag coefficients can make the mean lag meaningless. Second, the estimates of individual lag coefficients - at least the first two are quite revealing. They say that: 44-56 percent of total investment are spend on projects which are finished in the same year, and 19-28 percent are spent on projects finished in the immediately following year. For investment in buildings and construction this percentage is slightly lower: 40-50 percent of investment are finished in the same year and 20-26 percent in the following year. For machines, however, 56-75 percent of all yearly investment is put into projects completed in the same year. Third, the percentage of investment, which need more than three years to be completed is very small in all three categories.

	Although we estimated the investment lag, i.e. the lag between investment spending and the introduction of newly completed capital, and not the full gestation period, which Goldmann is using in his theory, our findings still considerably question the validity of his conclusions. If our estimates are right, then it follows that the completion of capital construction should fluctuate with a relatively short lag after the fluctuation in investment spending. The investment peak and the resulting completion peak are separated only by about one year and not by an 8-10 year distance. In other words, both peaks are part of the same cycle, and therefore the investment lag can hardly play the role of a propagation mechanism, which carries over the cyclical movement from one cycle to the other.
This does not mean that the investment lag is of no importance in the explanation of cycles. However, its role must be interpreted differently. We shall return to that later.


	5.Discoordination  Hypothesis


	1   Both variants of investment cycle theory, i.e. the reinvestment and the investment lag theories have one common feature: They assume that fluctuations of output are a direct outcome of fluctuations of inputs, primarily of capital input. This may be seen from Klacek's and Kupka's attempts to put Goldmann's model into a mathematical form. Their models contain a simple single-input production function, Y = F(K), so that the fluctuations of output must come from the fluctuations of capital stock which in turn could result only from fluctuations of investment (they disregard scrapping). This approach is consistent with the common view that the supply oriented Soviet-type economies always work with full utilization of capacity. This view seems to be supported by the nonexistence of unemployment and by the fact that production plans are almost always taut.

	Nevertheless, such an interpretation is misleading. It can be very simply demonstrated that the primary inputs - labor and capital - fluctuate during the cycle much less than does output, which indicates that the degree of utilization of factors of production, or rather the efficiency with which factors are utilized, cannot be constant over the cycle. This can easily be tested by estimating total factor productivity from a production function, for example of a Cobb-Douglas type with disembodied technical change containing quadratic and cubic terms.

	Y = AKL1- exp(1t + ½ 2t2 + 1/3 3t3 + )

	2   The fitted values of output Y* can then be interpreted as "normal capacity output", that is, the output which would be produced with fully utilized factors and with normal trend in factor productivity. It is further apparent that as long as the actual output is larger or smaller than the fitted value, the actual factor productivity deviates from its trend value. The residual u = logY - logY* or better its antilogarithm eu = Y/Y* measures the ratio of actual output to "normal capacity output". If our hypothesis that the fluctuations of outputs cannot be fully explained from fluctuations of inputs is true, then the residual u and its antilogarithm should follow a cyclical pattern.

	Our attempt to estimate simultaneously all the parameters of the production function was not successful for the known problem of East European time series - multicollinearity. Because we are not interested here in precise values of the capital elasticity , we have simplified the task by choosing our previous estimate of  for Czechoslovakia ( .35) and then estimating just the parameters 1, 2, 3.Of course, we kept 3 and 2, in the equation only when they turned out to be statistically significant.

	  The estimates of trends in total factor productivity from the production function were run for the total economy, industry, construction, and agriculture and, alternatively, with gross or net products as left hand variables. These are the estimates mentioned already at the beginning of this paper. The estimated parameters as well as fitted values Y*, residuals, and exponentiated residuals are shown in the Appendix. Exponentiated residuals are also shown in Diagram 1. They very clearly demonstrate considerable fluctuations in total factor productivity during the cycle which are much larger than the fluctuations of capital stock and labor

	How can we explain cyclical fluctuations in total factor productivity? We suggest that the plausible explanation is to be found in the periodic changes in the degree and quality of coordination of the economy. The economy goes through periods when everything is all right, plans are well balanced and can be easily overfulfilled, no shortages in the material supplies occur etc. These are the periods when the ratio of actual output Y to the capacity level Y* is increasing. Then, for some reason, the economy begins to discoordinate. Plans cannot be fulfilled or even be well balanced, scarcities and bottlenecks begin to grow, and the ratio of actual to capacity output begins to decline. That this had actually been happening is not difficult to prove; the question is, why it has been happening. In this respect we are inclined to believe, together with Kalecki, Goldmann, and others, that the reasons may be found in the overreaction or wrong reaction of planners. Let us see whether the elements mentioned so far can be put together with some additional elements so as to generate growth cycles.

	  First, we have to find out why planners persistently repeat their errors by tending to overstrain the economy. The main reason, in our view, is that planners do not know what the "equilibrium" growth path of the economy is. They can approach it only by trial and error. This would be a feasible method, if it were not combined with a peculiar feature of planners, namely to think generally in terms of percentage rates of growth. This attitude, as can easily be shown, results in a tendency to overstrain the economy. 

	Suppose that the equilibrium growth path of a particular economy is determined by the capacity output as defined by the fitted values of the production function. In the Figure below, EGP represents the equilibrium growth path thus defined.  If actual output in period t is A and in period t + 1 is B, then planners have the impression that the economy is doing well. A relatively high rate of growth was easily realized and an ambitious planner might think about increasing the planned rate of growth.  However, let us assume that planners are less ambitious and are satisfied with the moderate goal of keeping last year's pace. They, therefore, impose a plan on the economy that is based on the same rate of growth as last year's performance. This might again be a feasible target for the economy such as indicated by point C in the Figure above. However, if the planners now continue to remain as "moderate" as in the two preceding years, that is, if they again impose the same rate of growth on the economy, they will obviously be pushing the economy beyond its capacity limit. Thus, overambitious plans, in the sense of increasing the target rates of growth, are not needed in order to explain the overstraining of the economy. It is sufficient if planners follow the "moderate" goal of repeating what has proved successful in the previous year. Of course, if planners would react to a successful year by putting target rates of growth higher, the argument developed so far would hold a fortiori.

	5  In fact, it is possible to show that planners in Czechoslovakia behaved just in such a way. They adjusted the planned rates of growth almost always with a certain lag after a change in the actual rates of growth, and sometimes they clearly overreacted. In the early 1950's, the actual rates of growth of national income were 10 percent and the planned rates of growth only 7.6 percent. As a result, planners revised the plan targets of the Five Year Plan and increased the planned rates of growth to 13.6 percent. However, this rate was never achieved. After two years of declining actual rates of growth, Czechoslovak planners cut considerably the plan for 1955, i.e. for the year in which the actual rate of growth was already up.

	The information contained in published planned growth rates does not fully reveal how the central authority reacted to good or bad performance of the economy. Since the central economic decision makers' ambition mainly means that they attempt to attain high rates of growth of output, we should expect to find clear evidence that this ambitiousness manifests itself in the primary source of growth, i.e. in the accumulation of capital stock. The time series of investment should, therefore, mirror the planners' reaction to good and bad years, respectively. We can test this hypothesis by estimating a special form of investment function. Let us assume that there are two, rather than one, investment functions describing planners' investment decisions. The first one corresponds to the decision, which would be made if the economy were on its equilibrium path. The other one corresponds to the deviation from the equilibrium path.

	6  Let us consider the simplest version of these functions:
I* = o + 1Y* ;                I** = o + 1(Y - Y*)

	For total investment, it must then be true that
I = I* + I** = o + o + 1Y* + 1(Y - Y*)
I = o + 1 Y* + 2 Y

	7   where              
Y* = capacity output calculated as a fitted value of the production function
I* = the corresponding "normal" investment 
I** = investment induced by (Y - Y*).

	For total investment and output (measured by national income), we obtained the following estimates:
Table 4: Investment Function
Type
Estimated parameters (t-statistics)
Auto- 
regres. 
Coeff.
R2
D.W.
F



OLSQ
-14.167
-.055
.417
.994
1.12
2051.8
(-12.281)
(-1.225)
(9.420)
CORC
-14.322
-.078
.441
.452
.995
1.54
2189.0
(-6.815)
(-1.266)
(7.336)
(2.535)


	8  The results are statistically quite good, except for a low t-statistic of the coefficient  1. However, the very large F-statistic shows that the joint explanatory power of the right-hand variables is highly significant, which indicates that the low t-statistic of 1 is probably a result of multicollinearity.

	From the estimates of 1 and 2 we can derive: 
OLSQ
CORC
1=.362 
1=.417 
1=.364
1=.441
(62.996)  
(9.420)
(38.275)
(7.336)


	The economic interpretation is clear: Planners do respond quite differently to the equilibrium situation and to the disequilibrium situation. Their "marginal propensity to invest" in the equilibrium situation is I/Y* = 1 = .36   Their "marginal propensity to invest" out of deviations of output from the equilibrium path is I/Y** = 1 = .42 to .44

	9  This clearly demonstrates the overreaction of planners: If the economy is above the trend they invest overproportionally more than in the equilibrium situation; if the economy is in the downswing they invest overproportionally less. 

	Formally, this type of behavior resembles what is known as the accelerator in the macrotheory of market economies. We have, however, to keep in mind that the reaction of planners is not demand determined, but depends on available output, i.e. supply.

	The overreaction of planners in both directions confirms what Goldmann and others have observed. From what we have said about the role of the gestation period, we can add here a new feature in the explanation of the cycle. In Goldmann's theory, its length of 8 -10 years resulted in one peak directly creating the next. We claimed that this is not in accordance with our empirical findings, which indicate a considerably shorter investment lag of roughly one year. If this finding is correct, then planners get a much quicker response to their investment decisions than was assumed so far. In fact, they seem to get their response within the same upswing or downswing. This positive response encourages planners to remain on their way already long after they have overshot the balanced growth path of the economy, and vice versa.
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Appendix:
	Table 5: Basic Data* 


	 

Year
	National Income
	Investment
a)
	Capital
b)
	Labor
c)
	Equilibrium Output
a) d)
	Deviat. from Equilib.

	
	Y
	I
	K
	L
	Y*
	Y**

	1948
	74.200
	12.197
	331012
	4842
	79.076
	-6.17

	1949
	81.610
	15.954
	338273
	4836
	84.727
	-3.67

	1950
	89.782
	19.186
	345444
	4831
	90.579
	0.88

	1951
	98.686
	23.246
	356047
	4819
	96.849
	1.90

	1952
	109.074
	27.663
	370117
	4811
	103.705
	5.18

	1953
	115.752
	28.863
	384641
	4867
	111.755
	3.58

	1954
	120.204
	28.342
	399519
	4995
	121.281
	0.89

	1955
	132.076
	30.378
	414368
	5070
	130.332
	1.34

	1956
	139.496
	34.372
	429884
	5127
	139.439
	0.04

	1957
	149.884
	37.457
	446678
	5153
	148.355
	1.03

	1958
	161.756
	42.214
	465687
	5147
	157.056
	2.99

	1959
	172.144
	50.553
	489155
	5080
	165.065
	4.29

	1960
	186.242
	56.626
	516451
	5053
	174.306
	6.85

	1961
	198.856
	60.519
	544739
	5086
	185.029
	7.47

	1962
	201.824
	58.803
	573440
	5134
	196.228
	2.85

	1963
	197.372
	52.252
	601810
	5123
	205.893
	-4.14

	1964
	198.114
	58.162
	632186
	5138
	216.360
	-8.43

	1965
	205.534
	62.595
	661428
	5170
	227.042
	-9.47

	1966
	224.084
	68.610
	685430
	5263
	238.748
	-6.14

	1967
	235.956
	70.446
	710406
	5282
	248.234
	4.95

	1968
	253.022
	76.207
	740489
	5354
	259.735
	-2.58

	1969
	270.830
	83.573
	774383
	5415
	271.115
	0.11

	1970
	286.412
	88.475
	814562
	5500
	283.753
	0.94

	1971
	300.510
	93.484
	859850
	5552
	295.532
	1.68

	1972
	319.060
	101.641
	905109
	5596
	306.543
	4.08

	1973
	336.126
	110.981
	954196
	5637
	317.337
	5.92


*) Source: FSU (1975), pp. 22 - 61; and own computations.
a) Bio. Kcs; .  b) Mb. Kcs.;    c) Tsd.;     d) Fitted values of production function.
 

Table 6: Trends in the Total Factor Productivity 
in Czechoslovakia 1948-1973. (diagram D1) 
  
National Income - NI - Total Economy 
	Type of Regression
	Estimated Coefficients
	R2 
	D.W
	F

	
	(t-statistics)
	
	
	

	
	t
	1/2t2
	AR
	
	
	

	OLSQ
	.065
	-.002
	 

   
	.974
	  .37 
	429.5

	
	(12.31)
	(-5.54)
	
	
	
	

	CORC
	.022
	.0002
	.801  
	.991
	1.05 
	1278.8

	
	(1.12)
	(.21)
	(6.70)
	
	
	


 

  
Gross Social Product - GSP - Total Economy
	Type of Regression
	Estimated Coefficients
	R2 
	D.W
	F

	
	(t-statistics)
	
	
	

	
	t
	1/2t2
	1/3t3
	AR
	
	
	

	OLSQ
	.104
	-.008
	.0004
	 

   
	.993
	.69
	1092.8

	
	(12.34)
	(-5.60)
	(4.21)
	
	
	
	

	CORC
	.091
	-.006
	.0003
	.655
	.995
	1.30
	1513.2

	
	(2.88)
	(-1.47)
	(1.26)
	(4.33)
	
	
	


  
    Gross Social Product - GSP - Total Economy 
	Type of Regression
	Estimated Coefficients
	R2 
	D.W
	F

	
	(t-statistics)
	
	
	

	
	t
	1/2t2
	AR
	
	
	

	OLSQ
	.071
	-.002
	
	.988
	.47
	944.2

	
	(17.00)
	(-6.87)
	
	
	
	

	CORC
	.045
	-.0006
	.740
	.995
	1.35
	2275.3

	
	(3.568)
	(-.77)
	(5.50)
	
	
	


   
NI  - Construction 
	Type of Regression
	Estimated Coefficients
	R2 
	D.W
	F

	
	(t-statistics)
	
	
	

	
	t
	1/2t2
	AR
	
	
	

	OLSQ
	.088
	-.004
	 
	.900
	.69
	103.3 

	
	(7.56)
	(-4.38)
	
	
	
	

	CORC
	.090
	-.004
	.660
	.933
	1.25
	153.7

	
	(2.62)
	(-1.68)
	(4.39)
	
	
	


  
GSP  - Construction
	Type of Regression
	Estimated Coefficients
	R2 
	D.W
	F

	
	(t-statistics)
	
	
	

	
	t
	1/2t2
	AR
	
	
	

	OLSQ
	.093
	-.0037
	 
	.952
	.41
	229.5

	
	(10.84)
	(-6.08)
	
	
	
	

	CORC
	.036
	-.0006
	.810
	.980
	1.38 
	543.3

	
	  (.96) 
	(-.29)
	(6.90)
	
	
	


  
 

NI  - Industry
	Type of Regression
	Estimated Coefficients
	R2 
	D.W
	F

	
	(t-statistics)
	
	
	

	
	t
	1/2t2
	AR
	
	
	

	OLSQ
	.057
	-.002
	 
	.970
	.53
	553.3

	
	(13.56)
	(-5.85)
	
	
	
	

	CORC
	.049
	-.001
	.757
	.989
	1.26
	985.2

	
	(3.02) 
	(-1.34)
	(5.79)
	
	
	


 

  
GSP  - Industry
	Type of Regression
	Estimated Coefficients
	R2 
	D.W
	F

	
	(t-statistics)
	
	
	

	
	t
	1/2t2
	AR
	
	
	

	OLSQ
	.061
	-.002
	
	.988
	.90
	941.8

	
	(16.49)
	(-6.35)
	
	
	
	

	CORC
	.053
	-.001
	.544
	.990
	2.00 
	1151.8

	
	(6.45)
	(-2.21)
	(3.24)
	
	
	


 

  
NI - Agriculture
	Type of Regression
	Estimated Coefficients
	R2 
	D.W
	F

	
	(t-statistics)
	
	
	

	
	t
	1/2t2
	1/3t3
	AR
	
	
	

	OLSQ
	.058
	-.012
	.0009
	 
	.327
	1.55
	3.6

	
	(2.30)
	(-2.78)
	(3.01)
	
	
	
	

	CORC
	.003
	-.004
	.0004
	.179
	.396
	2.05
	4.6

	
	(.09)
	(-.72)
	(1.12)
	(.91)
	
	
	


  
NI - Agriculture
	Type of Regression
	Estimated Coeffs
	R2 
	D.W
	F

	
	(t-statistics)
	
	
	

	
	t
	AR
	
	
	

	OLSQ
	-.0009
	
	.005
	1.12
	.1

	
	(-.33)
	
	
	
	

	CORC
	-.0036
	.349
	.192
	1.79 
	5.5

	
	(-.98)
	(1.86)
	
	
	


  
  
GSP - Agriculture
	Type of Regression
	Estimated Coeffs
	R2 
	D.W
	F

	
	(t-statistics)
	
	
	

	
	t
	AR
	
	
	

	OLSQ
	.029
	
	.961
	1.14
	599.8

	
	(24.49)
	
	
	
	

	CORC
	.028
	.371
	.966
	1.51
	646.0

	
	(15.82) 
	(2.00)
	
	
	


  
