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ABSTRACT:
This study aims to formulate a mathematical model of cancer in Sudan; and in order to achieve
its objectives it uses a Chi square method to measure the relationship between the qualitative
variables of the study; as well as using auto correlation function (ACF) to measure the stationary
of the time series; besides using Box and Price statistics to measure the significance of the
correlation coefficients. Moreover, the study used Akaike measure (AC) to choose the best
models; while it’s econometric model had been estimated using the methodology of Box-Jenkins
for estimating time series. The study most important findings indicated that the disease is
spreading in female more than the male. The study also showed that the moving averages model
of the first order is appropriate for estimating cancer in Sudan during the study period. The study
main recommendations call for following the medical instructions that related to medical
prevention of the disease; as well as paying more attention for the disease by opening more

.specialized disease centers
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Mull Hypothesis: EMFICATION has a unit root

Exogenous: Constant
Lag Length: 0 (Automatic - based on SI1C, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4 570618 0.0008
Test critical values: 1% level -3.632900

5% level -2.943404

10% level -2.612874
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Autacorrelation Partial Carrelation A PAC 0Q-5Stat  Prob
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P.q AIC
1,0 | 287.195
2,0(284.750
3,0 | 286.242
0,1|272.466
0,2 | 275.633
0,3|277.983
1,1 | 275.556
2,2 1276.709
3,3|277.689
1,2|273.217
1,3]281.672
2,3|274.286
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Dependent Variable: INF

Method: ARMA Generalized Least Squares (Gauss-Newton)
Date: 07/16/17 Time: 09:10

Sample: 2002M01 2004M12

Included observations: 36

Convergence achieved after 24 iterations

Coefficient covariance computed using outer product of
gradients

d.f. adjustment for standard errors & covariance



Coefficien

Prob. t-Statistic Std. Error t Variable
0.0000 12.66341 22.27754 282.1096 C

0.0005 3.877114 0.237895 0.922346 AR(1)
0.0188 -2.471417 0.319429 -0.789441 MA(1)
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400
,,,,,,,,,,,,,,,,,,,,,,,,, - Forecast: INFF
360 T Actual: INF
Forecast sample: 2002M01 2004M12
Adjusted sample: 2002M02 2004M12
320 4 Included obsenations: 35
Root Mean Squared Error 44.33294
280 - Mean Absolute Error 38.49753
Mean Abs. Percent Error  14.41318
240 | Theil Inequality Coefficient 0.078388
Bias Proportion 0.001214
Variance Proportion 0.992460
200 1 Covariance Proportion  0.006326
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ARMA(0.1) z3sa .1

Dependent Variable: INF

Method: ARMA Generalized Least Squares (Gauss-Newton)
Date: 07/16/17 Time: 08:52

Sample: 2002M01 2004M12

Included observations: 36

Convergence achieved after 6 iterations

Coefficient covariance computed using outer product of
gradients

d.f. adjustment for standard errors & covariance

Coefficien
Prob. t-Statistic Std. Error t Variable
0.0000 32.53171 8.625864 280.6141 C
0.3583 0.931307 0.180404 0.168012 MA(1)

ARMA(L.1) z3sas .2

Dependent Variable: INF

Method: ARMA Generalized Least Squares (Gauss-Newton)
Date: 07/16/17 Time: 08:56

Sample: 2002M01 2004M12

Included observations: 36

Convergence achieved after 9 iterations

Coefficient covariance computed using outer product of
gradients

d.f. adjustment for standard errors & covariance

Coefficien
Prob. t-Statistic Std. Error t Variable
0.0000 29.95497 9.364544 280.5147 C
0.3713 0.906473 0.182641 0.165559 AR(1)
0.7949 0.262092 0.189770 0.049737 MA(2)

ARMA(1.2) z3sa .3

Dependent Variable: INF

Method: ARMA Generalized Least Squares (Gauss-Newton)
Date: 07/16/17 Time: 08:56

Sample: 2002M01 2004M12

Included observations: 36

Convergence achieved after 9 iterations

Coefficient covariance computed using outer product of



gradients

d.f. adjustment for standard errors & covariance

Coefficien
Prob. t-Statistic Std. Error t Variable
0.0000 29.95497 9.364544 280.5147 C
0.3713 0.906473 0.182641 0.165559 AR(1)
0.7949 0.262092 0.189770 0.049737 MA(2)



ARMA(2.3) zisi .4

Dependent Variable: INF

Method: ARMA Generalized Least Squares (Gauss-Newton)
Date: 07/16/17 Time: 09:07

Sample: 2002M01 2004M12

Included observations: 36

Convergence achieved after 15 iterations

Coefficient covariance computed using outer product of
gradients

d.f. adjustment for standard errors & covariance

Coefficien
Prob. t-Statistic Std. Error t Variable
0.0000 30.19503 9.274155 280.0334 C
0.5938 0.538512 0.188963 0.101759 AR(2)
0.5159 0.656785 0.192727 0.126580 MA(3)

ARMA(0.2) zissi .5

Dependent Variable: INF

Method: ARMA Generalized Least Squares (Gauss-Newton)
Date: 07/16/17 Time: 09:09

Sample: 2002M01 2004M12

Included observations: 36

Convergence achieved after 5 iterations

Coefficient covariance computed using outer product of
gradients

d.f. adjustment for standard errors & covariance

Coefficien
Prob. t-Statistic Std. Error t Variable
0.0000 34.03065 8.228697 280.0280 C
0.5498 0.604007 0.178754 0.107969 MA(2)

ARMA(L.1) z3sa .6

Dependent Variable: INF

Method: ARMA Generalized Least Squares (Gauss-Newton)
Date: 07/16/17 Time: 09:10

Sample: 2002M01 2004M12

Included observations: 36

Convergence achieved after 24 iterations

Coefficient covariance computed using outer product of



gradients
d.f. adjustment for standard errors & covariance

Coefficien
Prob. t-Statistic Std. Error t Variable
0.0000 12.66341 22.27754 282.1096 C
0.0005 3.877114 0.237895 0.922346 AR(1)
0.0188 -2.471417 0.319429 -0.789441 MA(1)



ARMA(2.2) zisas .7

Dependent Variable: INF

Method: ARMA Generalized Least Squares (Gauss-Newton)
Date: 07/16/17 Time: 09:11

Sample: 2002M01 2004M12

Included observations: 36

Convergence achieved after 26 iterations

Coefficient covariance computed using outer product of
gradients

d.f. adjustment for standard errors & covariance

Coefficien
Prob. t-Statistic Std. Error t Variable
0.0000 16.01378 17.55528 281.1264 C
0.0699 1.873550 0.451258 0.845454 AR(2)
0.2138 -1.267700 0.533484 -0.676298 MA(2)

ARMA(3.3) zisai .8

Dependent Variable: INF

Method: ARMA Generalized Least Squares (Gauss-Newton)
Date: 07/16/17 Time: 09:12

Sample: 2002M01 2004M12

Included observations: 36

Failure to improve objective (non-zero gradients) after 29
iterations

Coefficient covariance computed using outer product of
gradients

d.f. adjustment for standard errors & covariance

Coefficien
Prob. t-Statistic Std. Error t Variable
0.2475 1.177381 237.9811 280.1944 C
0.0000 11241.95 8.90E-05 1.000000 AR(3)
0.0000 -904.2753 0.001106 -0.999852 MA(3)

ARMA(0.3) zissi .9

Dependent Variable: INF

Method: ARMA Generalized Least Squares (Gauss-Newton)
Date: 07/16/17 Time: 09:19

Sample: 2002M01 2004M12



Included observations: 36

Convergence achieved after 15 iterations

Coefficient covariance computed using outer product of
gradients

d.f. adjustment for standard errors & covariance

Coefficien
Prob. t-Statistic Std. Error t Variable
0.0000 33.39031 8.392042 280.2129 C

0.4503 0.763782 0.184572 0.140973 MA(3)



ARMA(1.3) z3s .10

Dependent Variable: INF

Method: ARMA Generalized Least Squares (Gauss-Newton)
Date: 07/16/17 Time: 09:20

Sample: 2002M01 2004M12

Included observations: 36

Convergence achieved after 17 iterations

Coefficient covariance computed using outer product of
gradients

d.f. adjustment for standard errors & covariance

Coefficien
Prob. t-Statistic Std. Error t Variable
0.0000 28.29200 9.917785 280.5939 C
0.3519 0.944254 0.178276 0.168338 AR(1)
0.5247 0.642883 0.191118 0.122866 MA(3)

ARMA(2.0) g5 .11

Dependent Variable: INF

Method: ARMA Generalized Least Squares (Gauss-Newton)
Date: 07/16/17 Time: 09:21

Sample: 2002M01 2004M12

Included observations: 36

Convergence achieved after 6 iterations

Coefficient covariance computed using outer product of
gradients

d.f. adjustment for standard errors & covariance

Coefficien
Prob. t-Statistic Std. Error t Variable
0.0000 33.02280 8.479954 280.0318 C
0.4825 0.710149 0.179304 0.127333 AR(2)

ARMA(3.0) zisi .12

Dependent Variable: INF

Method: ARMA Generalized Least Squares (Gauss-Newton)
Date: 07/16/17 Time: 09:21

Sample: 2002M01 2004M12

Included observations: 36

Convergence achieved after 6 iterations

Coefficient covariance computed using outer product of



gradients
d.f. adjustment for standard errors & covariance

Coefficien
Prob. t-Statistic Std. Error t Variable
0.0000 30.93605 9.061238 280.3189 C

0.2865 1.082777 0.183399 0.198580 AR(3)



ARMA(L1.0) g5 .13

Dependent Variable: INF

Method: ARMA Generalized Least Squares (Gauss-Newton)
Date: 07/16/17 Time: 09:22

Sample: 2002M01 2004M12

Included observations: 36

Convergence achieved after 3 iterations

Coefficient covariance computed using outer product of
gradients

d.f. adjustment for standard errors & covariance

Coefficien
Prob. t-Statistic Std. Error t Variable
0.0000 31.12924 9.015026 280.6309 C

0.3032 1.045492 0.175886 0.183887 AR(1)



