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ADF Test Statistic () ritical Value®

Model CDP INV Critical Value
1% -4.8870
Trend & intercept -1.940127 -1.873870 5% -3.8288
10% -3.3588
1% -4.0681
Intercept 0.678485 -0.169566 5% -3.1222
10% -2.7042
1% -2.7760
None 1.181089 1.917459 5% -1.9699
10% -1.6295

*MacKinnon critical values for rejection of hypothesis of a unit root.
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Model ADF Test Statistic (A) Critical Value*
% -4.2207
Intercept D(GDP,2) -3.218727 3% -3.1801
0% -2.7349
% -2.8270
None D(INV,2) -2.852307 5% -1.9755
10% -1.6321

*MacKinnon critical values for rejection of hypothesis of a unit root.
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HQ «SC s bne o ot (9)dsaad s ey ¢HQ Jlmes ¢SC Jlsas FPE Juras (LR ey
5 32055 U ol s FPE (AIC (5 jane Loty ol 58 38 380 555 pm ) o) s
sie A ad e slel el (s iad) L Jilad b Legatli o SLie¥) 55 Le sy collad

L al) ) el a3l slad) < 5 ase agaad yulea (0)J g0
Lag LogL LR FPE AIC SC HQ
0 -90.68426 NA¥* 385554.7 18.53685 18.59737 18.47046
1 -86.70554 5.570208 401688.2 18.54111 18.72266 18.34195
2 -79.56299 7.142549 251215.8% 17.91260* 18.2T518 17.58066
3 -74.91038 2.791566 353459.2 17.78208 18.20569% | T17.31737%
VAR Lag Order Selection Criteria, Endogenous variables: D(GDP.2) D(INV.2)

| *indicates lTag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)

FPE: Fmal prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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+ 13 ,D(INV,_,,2) + ¢, + £,
D(INV,, 2) = m3,D(GDP._,, 2) + m3,D(GDE._,, 2) + m3, D(INV,_,, 2)

+ m3,D(INV,_,,2) + ¢, + £,
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(Vector Autoregression) VAR gigal a8 milii (1) Jgaa

Vector Auto
regression Estimates D(GDP,2) l;({iNV,Z)
. Std. t- . td. t-
Coefficient Error | Statistic Prob. | Coefficient Error | Statistic Prob.
D(GDP(-1),2) -0.391 0.247 -1.58T | 0.138 -0.328 0.309 -1.06T | 0.308
D(GDP(-2),2) -1.105 0.296 -3.7739 | 0.003 -0.868 0.406 -2.138 10.052
D(INV(-1),2) 0.364 0.306 1.189 | 0.256 - - - -
D(INV(-2).,2) 1.169 0.320 3.655 0.003 0.798 0.350 2.276 10.040
C 35.738 7.862 4546 | 0.001 19.505 10.441 1.868 | 0.085
R-squared 0.797119 0.561957
Adj. R-squared 0.661865 0.374224
S.E. equation 14.26696 21.11401
Durbin-Watson stat 1.851841 3.116746
Mean dependent var 13.87578 2.081818
S.D. dependent var 24.53501 26.69078
Sum squared resid 1221.277 3120.609
F-statistic 5.893490 3.073743
Log likelihood -41.5T199 -45.07985
Akaike AIC 8.456725 9.105427
Schwarz SC 8.637587 9.286289
Determinant Residual Covariance 31021.23
Log Likelihood (d.f. adjusted) -93.14725
Akaike Information Criteria 18.75404
Schwarz Criteria 19.11577

INV,

INV,_,
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—0.868 0.79

"INV,

19.502

p Al gail Sl 3 gatl) a6 Ky g
[GDPE]_ [—0.391 0.354]* [GDPt-1]+ [—1.105 1.1521 [Gﬁ?':l-:‘ + [35.?3%
~ 1-0.328 0.000
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VAR Residual Normality Tests 2 sall Alaia¥) oadal) 2568l &l Ld) (V) Jgaa
HO: residuals are multivariate normal

Component Skewness Chi-sq Prob. | Kurfosis Chi-sq Di Prob.

1 -0.263291 0.127090 1 [0.7215] 1.056108 [ T1.731911[ 1 0.1882

2 -0.120488 0.026615 T 10.8704] 0.633628 [2.566537] 1 0.1091

Joint 0.153706 2 10.9260 42984481 2 0.1166
Component Jarque-Bera df | Prob.
1 1.859002 2 10.3948
2 2.593152 2 10.2735
Joint 4.452154 4 .3483
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HO: Jelad 3sms illa Jubcia Talii ) 353 5 paas S (5 ieall i ill Jod o ad (A)Jsan 5 ope
ehady A Il V) AGe ez gail) SlA gﬁ «(no serial correlation at lag order h

VAR Residual Serial Correlation LM Tests 53 hls ¥ JLod) gilis :(A)J g

HO: no serial correlation at lag order h, Sample: 2000 2014, Included observations: 11
Lags LM-Stat Prob Lags LM-Stat Prob
1 3.259324 0.5154 4 2.190488 0.7008
2 0.750285 0.9450 5 2.138937 0.7102
3 7.540863 0.1099
Probs from chi-square with 4 df.
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VAR Residual Portmanteau Tests for Autocorrelations 3 sl A3 bis ) Ll () Jsaa

Portmanteau Tests for

HO: no residual autocorrelations up to Iag h, Sample: 2000 2014, Included observations: 11
Lags Q-Stat Prob. Adj Q-Stat Prob. df
1 4.4733596 NA¥* 4.920956 NA¥* NA¥*
2 5.163038 NA¥* 5.763607 NA¥* NA¥*
3 8.536279 0.0738 10.40181 0.0342 4
4 10.45926 0.2343 13.42364 0.0981 8
5 12.48953 0.4072 17.143581 0.1442 12
[¥The test is valid only for lags larger than the VAR Tag order.
df'1s degrees of freedom for (approximate) chi-square distribution
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VAR Residual Heteroskedasticity Tests 8 sl ¢pls @ld ase L3 (V) Jgaa

No Cross Terms (only Ievels and squares), Sample: 2000 2014, Included observations: 11

Joint test:
Chi-sq di Prob.
24.61340 24 0.4270
Individual components:
Dependent R-squared F(8.2) Prob. Chi-sq(38) Prob.
resl*res] 0.590015 0.359778 0.8788 6.490160 0.5925
resZ2*res’Z 0.965354 6.965757 0.1315 10.6188Y 0.2242
resZ2*resl 0.646784 0.457783 0.8250 7.114629 0.5243
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Response of D(GDP 2) Response of D(INV 2)
* TD(GDP.2)IDANV. D) ¥ ID(GDP,2) D(INV 2)| ¥ ID(GDP,2)[D(INV.2)] * [ID(GDP,2)ID(INV.2)
1 14.27 0.00 |6 0.97 5.89 1 2.80 19.53 6] -1.29 3.22
2 -4.55 711 7] -6.62 6.72 2 -2.67 -11.73 [ 7] -3.01 -0.10
31 -T1.68 15.80 [8] -1.09 540 13 -6.32 13.839 |8 1.15 -3.03
4 4.18 2270 19 4.65 -6.54 [ 4 6.57 -18.47 19 2.57 -2.22
5 6.28 0.93 [10] T1.67 417 5 1.00 7.59 [10] -0.72 4.17

* Period, Cholesky Ordering: D(GDP,2) D(INV,2)
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Variance Decomposition of D(GDP.,2) Variance Decomposition of D(INV,2

Period ——g D(GDP,2) | D(NV.J) SE. D(GDP2) | D(INV3)
T 14.56696 T 100.0000 0.000000 1973310 T 2017297 | 97.9827
) 1657683 | 8161865 1838135 | 23.11280 | 2.804083 | 97.19597
3 75770765 T 5459639 3530361 | 2769539 | 7.159118 | 92.8408S
4 3454603 T 31.69592 6830408 | 3392832 | 8.515838 | 9148416
5 3517504 | 33.85947 6614053 | 3478085 | 8.186682 | 9T.81332
6 3560882 | 32.98313 6701687 | 3495380 | 8242467 | 91.75753
7 36.85671 3405001 65.94999 T 35.08300 | 8.915777 | 9T.08422
8 3726647 T 33.39120 66.60880 | 3523214 | 8.946083 | 9T.05392
g 3811990 3339967 66.60038 T 3539552 | 9391312 | 90.60869
T0 | 3838398 | 33.13001 66.86999 | 35.64715 | 9.300530 | 90.69947

Cholesky Ordering: D(GDP,2) D(INV,2)
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H, :any B, #0
4_¢al ey «Chi-sq dfias) « F-Statistic dflas) dlasiuly Ll jad sl o) a) & 3,
wald walf Ll ¢l ,als VAR Pairwise Granger Causality jLial 4 siee e 25l 23 5 23
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Dependent variable: D(GDP,2) Dependent variable: D(INV.2)
Exclude Chi-sq dif | Prob. Exclude Chi-sq DI Prob.
D({NV.2) 16.29980 | 2 0.0003 [ D(GDP.2) 2.638888 2 0.2673
All 16.29980 [ 2 0.0003 All 2.638888 2 0.2673
Null Hypothesis Obs F-Statistic Prob.
D(INV,2) does not Granger Cause D(GDP.2) 11 8.14990 0.01948
D(GDP,2) does not Granger Cause D(INV,2) 1.31944 0.33503
VAR Pairwise Granger Causality/Block Exogeneity Wald Tests
Ao JLEAT 4 giea (pe 2 Wald Test Lad) (L
Null Hypothesis F-statistic Probability Chi-square Probability
C(3) =0, C(9)=0 8.149900 0.019478 16.29980 0.000289
C(I)=0 2.501043 0.164856 2.501043 0.113771
C(&)=0 2.013987 0.205655 2.013987 0.153855
C(9)=0 5.180227 0.056970 5.180227 0.022845
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(Vector Autoregression) VAR gigal ) jtia) jLad) (£)Jsd
Roots of Characteristic Polynomial

Inverse Roots of AR Characteristic Polynomial
1.5

Exogenous variables: C
Lag specification: 1 2

Endogenous variables: D(GDP,2) D(INV,2)

Root

Modulus

0.098142 - 0.8759171
0.098142 + 0.8759171
-0.593822 - 0.3057401
-0.593822 + 0.3057401

0.881398
0.881398
0.667908
0.667908

No root lies outside the unit circle.
VAR satisfies the stability condition.
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2400
Forecast: GDPFD
Actual: SDPF
2000 4 Forecast sample: 2000 2014
Adjusted sample: 2004 2014
Included ocbservations: 11
1800 +
e —— Root Mean Squared Error 24.60261
e o Mean Absolute Error 20.869972
1200 e Pt Mean Abs. Percent Error 2.269140
- " Theil Ineqguality Coefficient 0.010582
- —— Bi ias Froportion 0.629028
200 + s Variance Proportion 0.000141
PRt Covariance Proportion 0.270821
400 E==2—— - . . . - . . :
o4 o5 oe o7 os o9 10 11 12 12 14

Eviews geali aladialy Lu) Al 73 gal il @ jaal)
Yode—Yoos) b ad) PA o paall Ay il Theil Test jLadl c_\tu (V) J&&

350
Forecast: INVFS
200 - ———— Actual: IMNW
-7 S Forecast sample: 2000 2014
2504 Adjusted samples 2004 2014
> Included observations: 11
200 -

= -’ Roct Mean Sqguared Error
= Mean Absolute Emror
Mean Abs. Percent Error
Theil Ineguality Coefficient
Bias FProportion
Wariance FProportion
Covariance Proportion

156.843215
134. 47022
T.e78162
0.0427132
0.000000
0.001181
0.9988329

150 o

100 o
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2018 2017 2016 2015 Period Model o
392869 | 369414 | 352144 | 332.097 | Upper 95.0% )
374.571 | 352.894 | 335.64 | 319.956 Forecast | ARIMAC LD | oy ey

356,777 | 336,373 [ 319,137 1 307815 | Tower 95.0%
307673 | 2706.38 | 2476.63 | _2177.99 | Upper 95.0% o o
785039 | 7589.77 | 237945 | 211729 | Foreeast | ARMAQ20) | o2 T
268406 | 2473.06 | 2282.27 | 2056.59 | Tower 95.0% ey
TT,0078 | 11,0078 | 11,0078 | 11,0078 | Upper95.0% ,
7.8 7.8 7.8 7.8 Forecast Constant mean | &) 3 laiiu)
239215 | 439215 [ 459215 | 439215 | Tower 95.0% ‘
13544 | 390.401 | 347,742 | _307.87 | Upper95.0%
378779 | 351.695 | 324.61 | 297525 | Forecast _| ARIMA(0,2,0) | 1,30 gl
372.119 | 312.988 | 301.478 | 287.18T | Tower 95.0%
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200

160 4
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Augmented Dickey-Fuller Unit Root Test JLad) dayii : () 0)Jgaa
(Yo e=Ye o) 50 DA Lol L) (ol el a2l o N

Model ADF Test Statistic (3._) Critical Value*
AGDP AINV

1% -4.8870
Trend & intercept -1.334230 -1.366790 5% -3.8288
10% -3.3588
1% -4.0681
Intercept 0.421704 -2.048353 3% -3.1222
10% -2.7042
1% -2.7760
None 1.712441 0.354861 5% -1.9699
10% -1.6295

*MacKinnon critical values for rejection of hypothesis of a unit root.
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Model ADF Test Statistic (1) Critical Value*
1% -4. 220/
Intercept D(AGDP,2) -3.714379 5% -3.1801
10% -2./34Y
1% -2.82/0
None D(AINV,2) -3.054995 5% 19755
10% -1.6321

*MacKinnon critical values for rejection of hypothesis of a unit root.
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Sall gl z sl mua 8 oS (VAR ré_g.u PYK vy
AGDPI] —0.9282 5[]966 AGDPth 1un39 562[]?] AGDPt-] 9.53[15}

AINV,] 10.0240 -0. ?649 AINV, 0.0416 —0.2727! [AINV._,| 10.2699
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Inverse Roots of AR Characteristic Polynomial

1.04

0.54

>

|IRoots ot Characteristic Polynomial

Endogenous variables: D(AGDP,2) D(AINV,2)
Exogenous variables: C
Lag specification: 1 2

Root Modulus
-0.586308 - 0.9367351 1.105093
-0.586308 + 0.9367351 1.105093
-0.447609 0.447609
-0.072890 0.072890

Warning: At least one root outside the unit

circle.

| VAR does not satisfy the stability condition.
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Vector Auto
regression D(AGDP,2) D(AINV,2)
Estimates St - Std -
. td. - . . -
Coefficient Error | Statistic Prob. | Coefficient Error | Statistic Prob.
D(AGDP(-1),2) -0.928 0.410 -2.266 | 0.043 0.024 0.014 1.723 1 0.111
D(AGDP(-2),2) -1.004 0.368 -1.767 ] 0.103 0.042 0.019 2.152 1 0.053
D(AINV(-1),2) 5.097 8.881 0.574 1 0.577 -0.765 0.302 -2.530 | 0.026
D(AINV(-2),2) 5.621 9.009 0.624 1 0.544 -0.273 0.307 -0.889 | 0.391
C 9.581 13.730 0.698 | 0.499 0.270 0.467 0.577 1 0.574
R-squared 0.517193 0.720581
Adj. R-squared 0.195322 0.534301
S.E. qquation 42.10185 1.433351
Qurbin-Watson 2.265404 1.728153
Mean
dependent var 0.363627 0.581818
>-D- dependent 46.93428 2.100390
oum squared 10635.39 12.32696
F-stafistic 1.606834 3.868276
Log likelihood -53.41538 -16.23474
Akaike AIC 10.62102 3.860862
Schwarz SC 10.80188 4.041723
Determinant Residual Covariance 2604.963
Log Likelihood (d.f. adjusted) -74.47510
AKkaike Information Criteria 15.35911
Schwarz Criteria 15.72083
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Dependent variable: D(AGDP.2) Dependent variable: D(AINV,2)
Exclude Chi-sq df | Prob. Exclude Chi-sq df Prob.
D(AINV.2) 0.4T6668 | 2 0.8T19 [D(AGDP.,2)] 4.970303 2 0.0833
All 0.4T6668 | 2 0.8T19 All 4.970303 2 0.0833
Null Hypothesis Obs F-Statistic Prob.
D(AINV,2) does not Granger Cause D(AGDP,2) 11 0.20833 0.81757
D(AGDP.2) does not Granger Cause D(AINV.2) 2.48515 0.16361

VAR Pairwise Granger Causality/Block Exogeneity Wald Tests
Anad) L) 4 giaa ¢ S8 Wald Test LS gl
Null Hypothesis C(3) =0, C(4) =0
F-statistic 208334 Prob. 0.817570
Chi-square O 416663 Prob. 0.811936
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Econometric Economic Study for impact of Gross investment on
Egypt's Gross and Agricultural Domestic Product

Mona H.G. Ali Mohamed A. Attala

Agricultural Economics Research Institute - Agriculture Research Center

Summary

The notes recent years decreased investment to the agricultural sector, the
objective of this paper is to measure the impact of Gross investment on Egypt's GDP.
To this end, Flexible Accelerator, Koyck Distribution, and Vector Autoregressive
(VAR) approach to cointegration are employed using the data over the period 2000-
2014.

The study estimated the dynamic models by maximum likelihood estimation
(MLE) for Flexible Accelerator model, and by seemingly unrelated regression for
(VAR).

The results indicate that the Gross investment has a significant positive short-
and long-run effect on Gross Fixed Capital Formation. The results also indicate that
AGDP has a weak significant on the Gross investment.
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Econometric techniques include response of Cholesky to GDP for any sudden
shocks in Gross investment; indicate the existence of a mutual impact, indicate to
reflecting the meager response of GDP for any sudden shocks in Gross investment.

In general and according to the VAR model, Expected Egypt's GDP equal to
2850.4 billion pounds in 2018. It is also expected Gross Investment equal to 374.6
billion pounds in 2018. But according to the ARIMA (0, 2, 0) model, Expected
Agricultural Domestic Product equal to 378.8 billion pounds in 2018, and according
to the Constant mean, Expected Agricultural Investment equal to around average of
7.8 billion pounds in 2018.

Recommendations:

1. The need to work to increase the volume of investments to agricultural sector, so
that is allocated as much of the available financial resources in the state budget to
the agricultural sector and to increase the incentives for the private sector to invest
in the agricultural field.

2. Drawing agricultural investment policies aimed at developing the agricultural
sector.

3. Use of such statistical methods in many economic studies, to understand the nature
of macro variables and that should be seen through a dynamic model.

Key Words: Egypt, Gross investment, Agricultural Investment, GDP, Flexible

Accelerator, Koyck Distribution, Vector Autoregressive (VAR) Approach to

Cointegration.



