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Abstract 

In this project we aren’t trying to make a criticism in the theory and the indications of Solow and Keynes. And so correctly as Keynes comments very equitably... "Moreover, the characteristics of special case, which the classic theory was accepting  , happened to be not those of economy in which we really live, the result is in teaching of classic theory of being misleading and disastrous if we try to apply it in the facts of the daily experience". (John Maynard Keynes). 
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Introduction

First by all we will be reported in the three hypotheses that had been made by Keynes. 

· Firstly, the marginal propensity to consumption is always between the zero and the unit. We will not analyze this hypothesis.

·  - Secondly, the mean propensity to consumption is decreased when the income is increased, something which Kuznets Simon had proved that it does not happen. We will see if this is applied in the case of Greek economy, with regard to the total gross domestic product and the final private consumption, but we will analyze it  also in relation with the gross rural domestic product and the private rural consumption. 

· - Thirdly, Keynes, believed that the income is the decisive factor of consumption and that the interest-rate does not play decisive role. We will see that in effect for the case of Greek rural sector. Also we will extend our analysis, and will connect the interest-rate with the loans for private investments in the rural sector, but also the course of the private investments. (N. Gregory Mankiw, 1998) 

Thus, in the first chapter we will make analysis in the guesses of Keynes that we just reported. In the second chapter we will see the model Cobb-Douglas and we will see the manipulation that can result with regard to the real picture of economy, when we take roughly all the capital and the work, and do not take into our consideration the quality and the productivity of work, educated workforce concerning unskilled workforce, the type of capital that is used, when we  talking about "heavy" industry, as the constructional companies, or talking  about industry that incorporates the technology and the know-how, as the companies of software and information technology then we can conclude that it is not certain the same thing. For our analysis we will use data for the Greek rural sector that is covering the time  period 1990-2000.

FIRST CHAPTER

1. MEAN PROPENSITY TO CONSUMPTION

In the beginning we will see the evolution  of the APC (mean propensity to consumption with data from the rural sector of Greek economy . From the data of table 1 APPENDIX A we will estimate the rate of consumption to the income. The data are concerning the time period 1960-1995 in constant prises of the year 1970. (Table 1, Appendix A).

We see therefore that the course of APC is not also very evident(Table 2, appendix A). In the following diagrams is portrayed the course of APC concerning the time and in the second diagram is portrayed the APC concerning the rural income. In the first diagram in appendix B we observe that the APC has a constant augmentative tendency with the passing of time. In the second diagram in the appendix B we can claim that the APC is constant as did prove the Kuznets? From a first glance we can result this. We can however say that as long as the rural income is increased, the mean propensity to consumption is also increased. Keynes claimed that the mean propensity to consumption is decreased as the income is increased for the rich households, with the significance that they save up. However, in the case of farmers, constitute a low incoming and social class in Greece. This means that the income is very low and does not suffice for saving, at least not  important, as well as cause of the settlement of loans that it should becomes (G.G. Sapouna's, 1991)

2. INTEREST

In this part of the project we will test if the interest rate plays a significant role in the consumption or not, as Keynes was claiming. We will analyze the following model.

Con = b0  +  b1 I + b2 Cont-1

, όπου   Con  =   consumption

             Ι     =   interest rate of long-run which Rural Bank of Greece lends  

Very simple we are taking the 

lncon = 2,18 + 0,0450 lnI + 0,793 lncont-1

Predictor        Coef     SE Coef          T        P       VIF

Constant       2,1798      0,9994       2,18    0,043

logi          0,04502     0,07177       0,63    0,538       1,3

C14           0,79343     0,09837       8,07    0,000       1,3

S = 0,1129      R-Sq = 83,5%     R-Sq(adj) = 81,7%

Analysis of Variance

Source            DF          SS          MS         F        P

Regression         2     1,16551     0,58276     45,71    0,000

Residual Error    18     0,22951     0,01275

Total             20     1,39502

Durbin-Watson statistic = 2,66

We can compute now the long-run equation  the short-run equation  with γ, where γ = 1-0,793 = 0,207

Con = 10,5 +  0,217 I 
The test for the existence of heteroscedasticity and autocorrelation rejected with the BG and with the ARCH test.1 We can observe that if the interest-rate increased by one unit then the consumption is increased at 0,0450. What it explains this? The increase of interest-rate of lending, causes a reduction in the demand for loans. Consequently, the reduction in the loans causes an increase in the consumption, after does not exist other form of wealth, apart from the income, hence has also reduction in the saving. The interest-rate sure plays an important role in the consumption.  According to the new-classic economists , the interest rate plays a significant role in consumption in opposite that Keynes was claiming that the interests rate is not important in the consumer behaviour. In this point we can say that is only a empirical matter. 

1. See Damodar N. Guzarati, Basic Econometrics, 1995, pages425-426 and 437-438

SECOND CHAPTER

COBB-DOUGLAS MODEL

In  this chapter we will analyze the interrelation of production for the rural sector of Greece at period 1978-1995. We will see if it presents decreasing or constant or increasing output. 

                                              ANALYSIS

We know that the available technology of production determines how much quantity of product is produced by given quantities of capital and work. This is also the interrelation of production (Pournarakis – HatziKonstantinou, Athens – Thessalonica, 1999). Thus we symbolize with Y the quantity of produced product, with K the quantity of capital and with L the quantity of work. We have: Y = F (K,L) The interrelation of production expresses or more equitably it reflects the available technology, that is to say is expressed the way that this interrelation changes the capital and the work, with the available technology given, in product. Usually a lot of interrelations of production are characterized of constant scales. (Mankiw Athens, 1999). This means that an increase in the quantities of all productive factors leads to increase of produced product at the same percentage. In this chapter we will analyze the model Cobb - Douglas - that it was devised by the Paul Douglas, senator and professor of economy, and the Charles Cobb mathematician, which model expresses more equitably the interrelation of production. (Gillis, Perkins, Roemer, Snodgrass, Athens, 2002). Thus we will take as endogenous (made dependent variable) the G.R.P. (gross rural product), agricultural threshing machines and occupied as exogenous (independent) variables, that express the capital and the work respectively. The equation Cobb - Douglas it has as follows:

Υi = b1Xb22iXb33ieui , where

Υ   = G.R.P.
Χ2 = occupied
Χ3 = Capital input
u   = stochastic disturbunce error

e   =  Base of Neperian  logarithm
Η  εκθετική  μορφή  της  συνάρτησης  μετατρέπεται  σε  λογαριθμική  και  έχουμε την  εξής  μορφή:

LnYi = Lnb1 + b2LnX2i + b3LnX3i + ui 

= b0 + b2LnX2i + b3LnX3i , 
where b0 = Lnb1
From the annex we observe that the elasticities of work and Capital are 0,458 and 0,472 equivalent. Consequently, this means that if we keep constant the input of capital, a increase in the work at one unit, will lead to an increase of production at 0,458, and respectively, if we keep constant the work and increase the capital at one unit, then the production it is increased at 0,472. If we add up the two elasticities, then we see that their sum is equal with 0,93, that is smaller from the unit and consequently exists declining output of scale. 
In order to  still advance however a step more farther the work, we will examine the interrelation taking into our consideration and the restrictions. The interrelation that we examined did not have restrictions. Now we will place the restriction, that is in effect b1 + b2 = 1, that is to say that exists constant output of scale. The new equation will have the following form: 
Ln(Yi / X2i)  =  Lnb1  +   b2Ln(X3i / X2i)

We will use the type: 
F = 
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2   ,where R2u results from the first equation, without the restriction and R2t  results from the equation with the restriction, the m is number of restrictions that we place also in our case is 1, the n is the number of observations, that is the 18 and finally k that is number of variables that we have in equation and are equal with 3. The results of regression under the restriction are:

Ln(Yi / X2i)  =  -0,0390  +   0,921Ln(X3i / X2i)       R2(adj.)  =  99,8%   F= 7791,55

    t-statistics        (-4,59)         (88,27)              

D W = 1,45  

The model is statistically very important, so much in individual level (t-statistics) as  in total level (distribution F).3 the problem was solved with the method of Cochrane - Orcutt with two times repetition4. It is obvious that if we replace the prices in the above type price, F is negative, after the R2t  > R2u  , which means we can’t accept it.. Consequently, we accepted the hypothesis that exists constant output in the agricultural sector of Greece for the  period 1978 - 1995. 

2. Guzarati N. Damodar, "Basic Econometrics", McGraw – Hill International Editions, Economic Series, Third Edition, New York 1995, page 259. 
3. George Emm. Chalkos, STATISTICS, Theory, Applications and use of statistical programs in PC, Publications "Tipothito", Athens 2000. 
4. Guzarati N. Damodar, "Basic Econometrics", McGraw – Hill International Editions, Economic Series, Third Edition, New York 1995, pages 431-432.

In this model we did not receive the factor ground (nature or earth). The reason that we did thus is that it remains constant in the time period that we examine and it will not has  so great influence in the model, after it will be remained almost the same, according to statistically FAO organisation. But our problem however is not this. What we want to stress in this work is that the model Cobb-Douglas it receives with a very simple way all the capital, without  receiving the type of capital that is been used. For example, it has enormous difference and importance if a country is based on the called "heavy" industry or if it is based on the capital of production of know-how and technology. Also for the workers it has difference if we speak for wages earner to the rural sector or if we speak for the classic traditional rural families that they  belong to them  the properties or the flocks of animals, so therefore we  speak  for familial enterprises. It has enormous difference if we speak for specialized working personnel and from the other hand we speak for simple unskilled workers. For the ground  we should make segregation in grounds of permanent cultivable harvests, in pasture lands. Also other gravity give the drying  extents and other irrigated cultures. Somehow thus we will separate the model, that is to say we will take their · occupied as precisely the initial model, after occupied in the Greek rural sector they are on major and the householders of properties and flocks · 
For the capital we receive the most factors and concretely the threshing machines and tractors. Of course, we could take the pesticides and fertilizers. Sure it will exist a  difference. Our aim in any case is that. That we can’t take  the capital in aggregation. With these factors we will show that it can not exist constant or serial output. But and if will be exist a difference we cannot see itc - with the model Cobb-Douglas - the analytic contribution of each factor. What means that the capital does contribute in serial output? This explains to us nothing, or simply explains to us a "wholesale" picture of situation. Tractors contribute more a lot or the threshing machines do, the irrigated extents or the drying? The model is:
LnYi = Lnb1 + b2LnX2i + b3LnX3i  + b4LnX4 I+ b5LnX5 + b6LnX6 + ui 

= b0 + b2LnX2i + b3LnX3i , 
όπου b0  = Lnb1

         Χ2 = the workers

         Χ3 = Input of capital (tractors)

         Χ4 = Input of capital (threshing machines)

         Χ5 = Input of Land    (cultivated extents)

         Χ6 = Input of Land    (irrigated extents)

LnYi = 7,89 + 0,013LnX2i + 0,206LnX3i  + 0,105LnX4 I - 0,0132LnX5 + 0,0081LnX6
CONCLUSION
 In this work we tried to show somehow the most important elements of the theory of Keynes. Our aim was not to practice criticism, but to prove what precisely said also Keynes himself, that the theories is not always in effect also in each place and moment. There to concretely what we examined is in effect in the Greek rural sector. It can however be in effect and more generally in the Greek economy, or in any other economy, or rural, or total. With regard to the model Cobb-Douglas - we will practice criticism because this simple mathematical aggregation can  lead to not distinct and unreliable results. It is right that we receive the productive factor ground, when this is constituted from fertile and not fertile grounds. This is not the same for a farmer X that can have more hectares of ground from an other farmer Y, which farmer Y however has much more fertile soil and that with the suitable instruments and fertilizers, not only it will have smaller cost of production, but will have much more efficient culture and attendance! 
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APPENDIX  Α
TABLE 1

  In constant prices of 1970                                                                In million drachmas
	YEARS
	NATIONAL RURAL INCOME
	RURAL CONSUMPTION
	YEARS
	NATIONAL RURAL INCOME
	RURAL CONSUMPTION

	1960
	25420
	22662
	1978
	66271
	61486

	1
	31488
	28954
	9
	61840
	56603

	2
	30882,5
	28793,5
	1980
	67897,6
	63785,6

	3
	35130,6
	32668,6
	1
	66475,2
	62616,2

	4
	37868,3
	34482,3
	2
	71064
	67362

	5
	42554,8
	38525,8
	3
	63824
	60334

	6
	43278,8
	39966,8
	4
	69140
	64152

	7
	43585
	39413
	5
	69861
	64785

	8
	40292
	35431
	6
	58646
	55831

	9
	42802
	38231
	7
	58750
	56579

	1970
	45355
	41300
	8
	65317
	60876

	1
	49000
	44496
	9
	67667,8
	63000,8

	2
	55244
	50428
	1990
	58535
	53562

	3
	68271
	62580
	1
	67319
	62628

	4
	61546
	57184
	2
	59017
	53250

	5
	59702
	54678
	3
	55376
	50504

	6
	64601
	59663
	4
	58548
	52911

	7
	53362
	47705
	5
	58646
	53570


                           SOURCES:           1.Statistical  yearbooks of  N.S.S.G.  1992, 1993, 1999.

                                                         2. Rural Bank of Greece, Address of Studies and Planning Department of Statistics Athens 1985
                                         3. MINISTRY OF AGRICULTURE
         4. FAO ORGANISATION

TABLE 2

	YEARS
	APC
	NATIONAL RURAL
	YEARS
	APC
	NATIONAL RURAL

	
	
	INCOME
	
	
	INCOME

	1960
	0,891503
	25420
	1960
	0,927796
	25420

	1
	0,919525
	31488
	1
	0,915314
	31488

	2
	0,932357
	30882,5
	2
	0,939438
	30882,5

	3
	0,929919
	35130,6
	3
	0,941948
	35130,6

	4
	0,910585
	37868,3
	4
	0,947906
	37868,3

	5
	0,905322
	42554,8
	5
	0,945318
	42554,8

	6
	0,923473
	43278,8
	6
	0,927857
	43278,8

	7
	0,904279
	43585
	7
	0,927341
	43585

	8
	0,879356
	40292
	8
	0,952000
	40292

	9
	0,893206
	42802
	9
	0,963047
	42802

	1970
	0,910594
	45355
	1970
	0,932009
	45355

	1
	0,908082
	49000
	1
	0,931031
	49000

	2
	0,912823
	55244
	2
	0,915042
	55244

	3
	0,916641
	68271
	3
	0,930317
	68271

	4
	0,929126
	61546
	4
	0,902282
	61546

	5
	0,915849
	59702
	5
	0,912020
	59702

	6
	0,923562
	64601
	6
	0,903720
	64601

	7
	0,893988
	53362
	7
	0,913447
	53362


TABLE 3
	YEARS
	it = INTEREST  RATE
	YEARS
	it = INTEREST  RATE

	  1958
	8
	1970
	3,47

	9
	8
	1
	3,72

	1960
	6,6
	2
	3,7

	1
	5,6
	3
	3,77

	2
	5,22
	4
	5,27

	3
	5,57
	5
	5,37

	4
	3,79
	6
	5,41

	5
	3,64
	7
	5,79

	6
	3,54
	8
	6,34

	7
	3,48
	9
	8,43

	8
	3,61
	1980
	12,16

	9
	3,54
	1
	13,54


SOURCES : 1. Rural Bank of Greece
         2. Statistical  yearbooks of  N.S.S.G  1965, 1970,1975,1982
TABLE 4
	
	ARABLE
	OCCUPIED PERSONS
	TRACTORSς
	THRESHING
	MILK MACHINES
	
	ARABLE
	OCCUPIED PERSONS
	TRACTORSς
	THRESHING
	MILK MACHINES

	YEARS
	LANDS
	IN THE RURAL SECTOR (in thousands)
	
	MACHINES
	
	YEARS
	LANDS
	IN THE RURAL SECTOR (in thousands)
	
	MACHINES
	

	1961
	37081
	
	22630
	2030
	3850
	1
	35783
	1083
	152254
	6364
	5400

	2
	37264
	
	24530
	2150
	3900
	2
	35649
	1011
	159516
	6505
	5600

	3
	36832
	
	28500
	2174
	3950
	3
	35574
	1060
	168715
	6345
	5800

	4
	36617
	
	33500
	2625
	4000
	4
	35632
	1044
	178857
	6488
	6000

	5
	36850
	
	39318
	3763
	4050
	5
	35734
	1037
	183410
	6566
	6180

	6
	36344
	
	44774
	3832
	4100
	6
	35663
	1026
	193257
	6485
	7193

	7
	36309
	
	50875
	4070
	4150
	7
	35501
	971
	203161
	6395
	8950

	8
	35917
	
	52300
	4296
	4200
	8
	35400
	972
	207567
	6476
	10020

	9
	35566
	
	57000
	4344
	4250
	9
	35250
	930
	211651
	7176
	10948

	1970
	35472
	
	61945
	4151
	4300
	1990
	35084
	889
	215755
	6247
	12366

	1
	35715
	1313
	67536
	4267
	4350
	1
	35155
	807
	223718
	6847
	12959

	2
	35273
	
	70540
	4498
	4400
	2
	35270
	807
	228051
	6258
	13465

	3
	35148
	
	77802
	4256
	4450
	3
	35014
	794
	231177
	6192
	13433

	4
	35341
	
	84043
	4547
	4500
	4
	34950
	790
	234844
	5960
	13975

	5
	35505
	
	93424
	5234
	4600
	5
	34856
	782
	236197
	5818
	14155

	6
	35731
	
	102656
	5111
	4700
	6
	34895
	
	240125
	5656
	14413

	7
	35637
	
	112650
	5294
	4800
	7
	34776
	
	242446
	5558
	14217

	8
	35873
	1049
	122268
	5744
	4900
	8
	34513
	
	242678
	5309
	14070

	9
	35798
	1020
	132000
	6058
	5000
	9
	34420
	
	242800
	5300
	14000

	1980
	36011
	1016
	140305
	6109
	5200
	2000
	34289
	
	243000
	5250
	14000


*SOURCES: 1 .Rural Bank of Greece, Address of Studies and Planning Department of Statistics Athens 1985

                      2. FAO.

                      3 Lianou, Damianou, Mergou, Demousi, and Katranidi "Rural Economy", B Publication, Athens 

APPENDIX  B

Figure 1
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Figure 2
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APPENDIX  C

The model presented autocorrelation, which was solved with the method of Cochrane - Orcutt. Also, it was not presented problem of heteroscedasticity according to the Goldfeld - Quandt test. Concretely, it results that the λ=0,5. In order to find the critical price from the tables of F distribution we use the type: 
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, where n = the total observations, that in the particular case is 18, d = the central observations, where in this case is 2 and k = the explanatory variables, that are two, the work and the capital. Consequently, the price F6, 6, 0,05 = 4,28. Hence F > λ, consequently we reject the existence of. heteroscedasticity Still according to the VIF we reject the existence of the multicolinearity, after the prices that result are much smaller, concretely 1,022, smaller than the 10. The final equation is the following:
       LnYi= 2,00 + 0,458LnX2i   + 0,472LnX3i        R2(adj.)  =  90,6%   F= 82,78

t-statistics (2,29)   (4,24)              (11,39)  

D W = 2,08     
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