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Abstract: This paper investigates the application of two forecasting techniques, namely regression and

logistic regression, to predict daily traffic volume for the Egyptian intercity roads. The data of three

permanent traffic volume stations was selected in this paper. A total of 14-year traffic data for the selected

stations  (from 1990 to 2003) were used in the development of the two models to predict traffic volume.

All of the data sets were best represented by both regression model and logistic regression model. The

data set containing average annual and average monthly volume for years 1990 through 2001 was used

to fit a curve model. The resulting models were used to forecast traffic volumes for year 2002 and 2003.

The forecasted traffic volumes for the models were then compared with the actual traffic volumes. The

best estimate curve is chosen according to minimum coefficient of determination R  and standard 2

deviation ó for both estimate and forecasting data.
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INTRODUCTION

Studies on forecasting procedures have been

developed since the recent 30 years . Forecasting[1-5]

plays a major role in traffic engineering. Time series is

a set of statistical observations, arranged in

chronological order. One of the problems created in

forecasting is the selection of a suitable model for a

specific purpose. Selection of model depends on several

factors including the context of forecasts, the

availability of historic data, the degree of desirable

accuracy, the cost of evaluation and the time period to

be forecast. The main purpose of this research is to

analyze the daily traffic volume data collected

automatically and to fit predictive models and then

produce a set of forecasts for the site at which the data

was collected. It has become apparent that the degree

of accuracy has rarely been achieved with conventional

models and investigations into their performance in

transport studies have resulted in considerable

criticism . Atkins , Blanchard  and Horowitz and[6] [6] [7]

Enslie  stated that the amount of data available to the[8]

transport planner is limited due to time and financial

restrictions. This lack of relevant data could be one of

the main contributions to the poor performance of

accurate forecasting techniques. Time series analysis

has been used in transportation studies to reduce the

dependence on conventional models. These simplified

models are relatively easy to build and are used when

several years of observed information is available. They

are particularly suitable for short – term forecasting and

accuracy of the results is impressive. Comparative

studies of forecasting techniques have been developed

by Chambers, Mullick and Smith . Other studies of[9 ]

forecasting techniques can be found in . It is clear[10]

from these studies that the Box – Jenkins model  is[11]

the method providing best forecasts for the majority of

the series tested. Box – Jenkins produced the best

forecasts for 74 % of the series used in a study by

Reid . The cost associated with the Box – Jenkins[12]

approach in a given situation is generally greater than

many other quantitative methods. 

This paper investigates the application of two time-

series forecasting techniques: namely regression and

logistic regression to predict daily traffic volume for

three stations, Zazeeq – Ismeilia agricultural road

(Station 5), Tanta – Mansoura road (Station 9) and

Meet – Ghamr – Aga road (Station 11). Regression

analysis and logistic regression are two commonly used

statistical time series forecasting techniques. A total of

14 years traffic volume data for the three stations from

1990 to 2003 were used in the development of the two

models to predict traffic volume. All of the data sets

were calibrated by both regression model and logistic

regression model. The data set containing average

annual and average monthly traffic volume on three

stations  for  years  1990  through  2001 is used to fit

a  time  series  model.  The resulting model is used to
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forecast  traffic  volumes  for  year  2002 through

2003.  The  forecast traffic volumes for the two

models are then compared with the actual traffic

volumes. 

MATERIALS AND METHODS

This research uses both regression and logistic

regression approaches in forecasting the road traffic

volume. The following describes the theoretical

background of these two approaches.

Regression: Regression analysis is used to utilize a

relation between a variable of interest, called the

dependent or response variable and one or more

independent variables. Regression analysis is used to

predict the response variable from knowledge of the

independent variables. At other times, regression

analysis is utilized primarily for examining the nature

of the relationship between the independent variables

and the response variable . Regression models[13]

containing one independent variable are called simple

regression models. W hile, Regression models

containing two or more independent variables are called

multiple regression models.

The general form of the multiple regression models

can be set in the following form:

 1  2  nV = f ( t , t , …, t  ) (1)

where,

V is the response variable and

 1  2  nt , t , …, t are the independent variables.

This form can be linear or nonlinear functions of

the independent variables.

The simple nonlinear regression model can be set

in the following form:

 o  1  2  3V = A  + A  t + A  t  + A  t  + ….. (2) 2  3

where,

 o  1  2  3A , A , A , A  … are the coefficients to be

determined by the regression model.

Table 1: Results of best fitting regression models for average annual daily traffic for Station 5.

Linear Quadratic Third degree Forth degree Fifth degree

--------------------------- --------------------------- -------------------------- -------------------------- ---------------------------

Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value

0A 5123.6 21.956 5822.8 52.62 5672.2 23.35 5555.6 23.41 5923.3 50.66

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1A 301.68 9.515 0 --- 123.21 2.01 175.9 3.43 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2A --- --- 23.29 14.972 0 --- 0 --- 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3A --- --- --- --- 1.2 3.15 0 --- 3.52 5.96

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4A --- --- --- --- --- --- 0.076 2.79 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5A --- --- --- --- --- --- --- --- -0.011 -2.78

R  0.901 0.957 0.953 0.947 0.963 2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ó 379.16 248.42 275.45 292.41 243.43

Table 2: Results of best fitting regression models for average monthly daily traffic for Station 5.

Linear Quadratic Third degree Forth degree Fifth degree

-------------------------- -------------------------- ---------------------------- ---------------------------- -----------------------------

Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value

0A 5261.1 37.234 5865.1 59.294 5672.9 32.22 5667.2 33.59 5968.1 56.521

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1A 25.135 14.866 0 --- 9.495 2.368 13.99 4.335 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2A --- --- 0.174 16.497 0 --- 0 --- 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3A --- --- --- --- 0.0008 4.252 0 --- 0.0022 6.412

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4A --- --- --- --- --- --- 0.000004 3.984 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5A --- --- --- --- --- --- --- --- -0.00000005 -2.871

R  0.609 0.657 0.653 0.648 0.659 2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ó 843.38 789.59 796.81 802.40 789.75
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Table 3: Results of best fitting regression models for average annual daily traffic for Station 9.

Linear Quadratic Third degree Forth degree Fifth degree

-------------------------- -------------------------        ---------------------------- --------------------------- ----------------------------------

Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value

0A 7288.2 13.478 9445.8 40.896 10827.2 23.35 10532.2 21.753 10341.3 22.51

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1A 914.49 12.447 0 --- -1173.9 2.01 -839.8 -3.14 -662.1 -2.84

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2A --- --- 69.905 21.527 299.12 --- 194.23 5.635 157.8 6.002

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3A --- --- --- --- -12.16 3.15 0 --- 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4A --- --- --- --- --- --- -0.467 -3.977 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5A --- --- --- --- --- --- --- --- -0.025 -3.892

R  0.939 0.979 0.993 0.993 0.993 2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ó 853.56 468.647 315.888 306.356 304.44

Table 4: Results of best fitting regression models for average monthly daily traffic for Station 9.

Linear Quadratic Third degree Forth degree Fifth degree

--------------------------- -------------------------- ---------------------------- --------------------------- ------------------------------

Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value

0A 7657.5 33.442 9561.3 64.703 10138.2 26.094 9996.92 27.523 9705.29 63.305

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1A 76.828 28.04 0 --- -61.04 -2.64 -42.82 -2.319 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2A --- --- 0.525 33.228 1.697 4.589 1.151 5.342 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3A --- --- --- --- -0.0057 -3.419 0 --- 0.0078 15.512

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4A --- --- --- --- --- --- -0.00001 -3.393 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5A --- --- --- --- --- --- --- --- -0.0000002 -8.327

R  0.847 0.886 0.896 0.896 0.893 2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ó 1366.71 1179.60 1135.38 1136.05 1146.66

Table 5: Results of best fitting regression models for average annual daily traffic for Station 11.

Linear Quadratic Third degree Forth degree Fifth degree

--------------------------- -------------------------- ---------------------------- ---------------------------- ------------------------------

Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value

0A 6651.4 6.698 10584.7 16.21 9742.4 42.36 9528.3 26.631 9441.3 27.4

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1A 1001.4 7.423 -684.2 -2.963 0 --- 0 --- 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2A --- --- 129.66 7.5 0 --- 38.624 2.749 49.68 4.604

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3A --- --- --- --- 6.743 21.96 0 --- 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4A --- --- --- --- --- --- 0.305 3.049 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5A --- --- --- --- --- --- --- --- 0.0195 2.996

R  0.846 0.979 0.98 0.979 0.979 2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ó 1613.44 631.64 655.817 622.688 628.18

These model parameters are estimated using the

least square error approach. Goodness of fit measures

available for the least squares regression analysis such

as coefficient of determination (R ) and t-test should be2

also estimated.

The  statistical  package  SPSS  was   used  for

the  analysis  work of this paper. The model

parameters  were  estimated using the least square

error  approach.  Different  regression models were

also  calibrated  taking  into  consideration  the power

of  the  time  value  (e. g. first order, second order,

etc)  and the best model in terms of R  was also2

chosen. 

The calibrating period was used to estimate the

parameters using the regression technique. The values

of the parameters are shown in Tables 1-6 for the two

cases of average annual and monthly daily traffic

volume, respectively. (Appendix A) 
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Table 6: Results of best fitting regression models for average monthly daily traffic for Station 11.

Linear Quadratic Third degree Forth degree Fifth degree

-------------------------- -------------------------- ---------------------------- --------------------------- ------------------------------

Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value

0A 7052.1 20.018 10312.5 26.424 9804.3 58.32 9625.6 26.631 9560 42.18

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

1A 84.2 19.975 -49.78 -4.007 0 --- 0 --- 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2A --- --- 0.924 11.132 0 --- 0.282 2.749 0.361 6.708

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3A --- --- --- --- 0.0044 30.09 0 --- 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4A --- --- --- --- --- --- 0.00001 3.049 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5A --- --- --- --- --- --- --- --- 0.0000001 4.83

R  0.738 0.86 0.864 0.866 0.866 2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ó 2102.69 1539.46 1510.78 1510.24 1505

Table 7: Results of best fitting logistic models for average annual daily traffic for Station 5.

Linear Quadratic Third degree Forth degree Fifth degree

-------------------------- ------------------------- ---------------------------- ---------------------------- ------------------------------

Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value

 0A 8.582 282.38 8.681 517.38 8.641 237.8 8.629 246.5 8.689 509.65

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 1A 0.0418 10.123 0 --- 0.0222 2.43 0.028 3.75 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 2A --- --- 0.0031 13.537 0 --- 0 --- 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 3A --- --- --- --- 0.0001 2.314 0 --- 0.0005 6.285

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 4A --- --- --- --- --- --- 0.000008 2.07 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 5A --- --- --- --- --- --- --- --- -2E-06 -3.33

R  0.911 0.948 0.944 0.939 0.959 2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ó 330.667 264.824 286.184 297.693 248.336

Table 8: Results of best fitting logistic models for average monthly daily traffic for Station 5.

Linear Quadratic Third degree Forth degree Fifth degree

-------------------------- -------------------------- ---------------------------- --------------------------- ------------------------------

Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value

 0A 8.594 460.05 8.681 646.31 8.645 355.8 8.633 377.18 8.687 610.36

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 1A 0.0035 15.686 0 --- 0.0019 3.56 0.0024 5.562 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 2A --- --- 0.00002 16.663 0 --- 0 --- 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 3A --- --- --- --- 0.00000008 3.14 0 --- .0000003 7.731

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 4A --- --- --- --- --- --- .0000000004 2.823 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 5A --- --- --- --- --- --- --- --- -21.6 -4.208

R  0.634 0.662 0.658 0.654 0.669 2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ó 824.099 794.678 800.471 804.387 794.341

Logistic Regression: Several forms of regression

models have been tried for calibration in order to get

the best one. For instance, logistic, simple linear and

quadratic models were tried. The logistic form was

found the best results in terms of R  and t-test values. 2

In addition, Benjamin recommended using this model

form, due to permitting accurate models when there are

temporary fluctuations in traffic volume . [15]

The logistic model can be set in the following

form:

 0  1  2  3  4  ln V = A  + A  t + A  t  + A  t  + A t  + (3) 2  3   4

where,

V is the current average daily traffic volume,

t is the time ( year or month number ) and
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Table 9: Results of best fitting logistic models for average annual daily traffic for Station 9.

Linear Quadratic Third degree Forth degree Fifth degree

-------------------------- -------------------------- ---------------------------- ---------------------------- ------------------------------

Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value

 0A 9.015 253.42 9.182 388.81 9.267 217.5 9.236 231.3 9.216 232.6

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 1A 0.0685 14.179 0 --- -0.0946 -3.47 -0.06 -2.739 -0.042 -2.1

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 2A --- --- 0.0051 15.519 0.0259 5.443 0.0155 5.47 0.0119 5.266

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 3A --- --- --- --- -0.001 -4.871 0 --- 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 4A --- --- --- --- --- --- -0.00004 -4.579 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 5A --- --- --- --- --- --- --- --- -.000002 -4.214

R  0.953 0.960 0.992 0.992 0.991 2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ó 604.366 753.454 312.247 319.964 335.424

Table 10: Results of best fitting logistic models for average monthly daily traffic for Station 9.

Linear Quadratic Third degree Forth degree Fifth degree

-------------------------- --------------------------- ---------------------------- --------------------------- ------------------------------

Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value

 0A 9.041 577.61 9.118 411.58 9.212 333.98 9.196 355.43 9.148 741.52

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 1A 0.0057 30.621 0.0025 3.659 -0.005 -3.086 -0.003 -2.328 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 2A --- --- 0.00002 4.617 0.0001 5.832 0.00009 6.156 0.00005 18.588

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 3A --- --- --- --- -.000006 -5.073 0 --- 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 4A --- --- --- --- --- --- .000000002 -4.943 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 5A --- --- --- --- --- --- --- --- -6.77*10- -5.88711

R  0.868 0.886 0.903 0.903 0.900 2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ó 1241.668 1219.941 1141.454 1146.822 1149.026

Table 11: Results of best fitting logistic models for average annual daily traffic for Station 11.

Linear Quadratic Third degree Forth degree Fifth degree

-------------------------- -------------------------- ---------------------------- --------------------------- ------------------------------

Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value

 0A 8.978 157.3 9.142 460.12 9.21 438.56 9.108 209.9 9.087 202.93

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 1A 0.0723 9.334 0 --- 0 --- 0.0346 3.696 0.0423 4.794

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 2A --- --- 0.0056 20.24 0 --- 0 --- 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 3A --- --- --- --- 0.0004 16.766 0 --- 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 4A --- --- --- --- --- --- 0.00002 4.591 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 5A --- --- --- --- --- --- --- --- 0.000001 4.059

R  0.897 0.976 0.966 0.969 0.964 2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ó 1284.376 611.711 766.2 700.669 738.976

 o  1  2  3A , A , A  and A … are the coefficients to be

determined by the logistic regression model.

 o  1  2  3  4The parameters A , A , A , A  and A  … are

calculated by using the least squares regression analysis

with  ln  V  as  the dependent variable and t, t , t 2  3

and t  … as the independent variables.  4

The statistical package SPSS was used for the

analysis work of this paper. The model parameters

were estimated using the least square error approach.

Different logistic regression models were also calibrated

taking into consideration the power of the time value

(e. g. first order, second order, etc) and the best model

in terms of R  was also chosen.  2

The calibrating period was used to estimate the

parameters using the logistic regression technique. The

values of the parameters are shown in Tables 7-12 for

the two cases of average annual and monthly daily

traffic volume, respectively. (Appendix B) 
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Table 12: Results of best fitting logistic models for average monthly daily traffic for Station 11.

Linear Quadratic Third degree Forth degree Fifth degree

-------------------------- -------------------------- ----------------------------- ---------------------------- ------------------------------

Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value Coeff. T-value

 0A 9.004 430.08 9.149 730.2 9.136 402.6 9.113 421.5 9.097 431.96

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 1A 0.00605 24.155 0 --- 0.0019 3.893 0.003 7.447 0.0036 9.991

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 2A --- --- 0.00004 31.474 0 --- 0 --- 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 3A --- --- --- --- .0000002 8.73 0 --- 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 4A --- --- --- --- --- --- .00000001 8.292 0 ---

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 5A --- --- --- --- --- --- --- --- 7.896*10- 7.89611

R  0.804 0.875 0.873 0.868 0.864 2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ó 1892.827 1513.333 1504.598 1509.285 1514.609

Data Collection: Daily traffic volume statistics of three

stations (Station 5, Station 9 and Station 11) from a

period of January 1990 to December 2003 were

considered for models' calibration and validation in this

paper. The average annual and monthly daily traffic

volumes were calculated for the data. The collected

data were divided into two sets, calibration data and

testing data, in order to testify the performance of the

two suggested forecasting methods. To achieve a more

reliable and accurate result, a long period (from

January 1990 to December 2001) were selected as the

calibrating period, while, the period from January 2002

to December 2003 was considered as the testing period.

RESULTS AND DISCUSSIONS

Regression Approach: Several forms of regression

models have been tried for calibration in order to get

the best one. For instance, logistic, simple linear,

quadratic till fifth order models were tried. Best results

in terms of R  and t-test values are obtained using 2

regression models. 

The statistical package SPSS was used for the

analysis work of this paper. The model parameters

were estimated using the least square error approach.

Different regression models were also calibrated taking

into consideration the power of the time value (e. g.

first, second order, etc) and the best model in terms of

the standard deviation s and R  were also chosen.  2

The calibrating period was used to estimate the

parameters using the regression technique. The values

of the parameters are shown in Tables 1-6 for the two

cases of average annual and monthly daily traffic

volume, respectively. (Appendix A) 

The parameters in bold font represent the best

curve that has best fitting the given data for both

average annual and monthly traffic volumes. 

Logistic Regression Approach: The calibrating period

was  used  to  estimate   the   parameters   using  the

described searching algorithm. The values of the

calibrated parameters are shown in Tables 4, 5 and 6

for the average annual, monthly and weekly daily

traffic, respectively. (Appendix B)

The parameters in bold font represent the best

curve that has best fitting the given data for both

average annual and monthly traffic volumes.

Comparison Betw een the Tw o Forecasting

Approaches: The predictions of traffic volume in the

testing period are done using the two forecasting

methods. To compare the prediction performance of the

two approaches, Standard Error Deviations for fitting

and forecasting periods were calculated. Standard Error

 fittingDeviation for fitting ó  was calculated for the

period from January 1990 to December 2001, while,

Standard Error Deviation for  fitting  and  forecasting

 forecastingó  was calculated for the period from January

1990 to December 2003. 

The standard deviation error s is defined as

follows :[16]

(4)

where,

n is the number of testing points, 

p is the number of parameters used in calculating the

model and

t  t  - ac tual  t - forecaste ( V  - V  ) is the error in forecasting

traffic volume.

 fittingResults with minimal errors, for fitting ó  and

 forecastingforecasting ó  seem to give the best performance

of the two methods.

 fittingResults of the standard error deviations ó  and

 forecastingó  using the two approaches for average annual

daily traffic volumes are shown in Tables13,14 and 15

for Station 5, Station 9 and Station 11, respectively.

(Appendix C)
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Table 13: Standard Error Deviations for average annual daily traffic volumes on Station 5.

Regression degree Logistic regression degree

Stand. ------------------------------------------------------------------------ ------------------------------------------------------------------------------

Error First Second Third Fourth Fifth First Second Third Fourth Fifth

fittingó  379.15 248.42 275.44 292.40 243.43 330.66 264.82 286.18 297.69 248.33

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

forecastingó  475.76 232.17 293.46 351.94 412.08 391.68 347.39 389.25 459.21 595.13

Table 14: Standard Error Deviations for average annual daily traffic volumes on Station 9.

Regression degree Logistic regression degree

Stand. ----------------------------------------------------------------------- ---------------------------------------------------------------------------------

Error First Second Third Fourth Fifth First Second Third Fourth Fifth

fittingó  853.56 468.64 315.88 306.35 304.44 604.36 753.45 312.24 319.96 335.42

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ó  forecasting 850.29 1464.7 404.20 295.68 383.83 977.79 2657.8 444.11 729.30 1090.8

Table 15: Standard Error Deviations for average annual daily traffic volumes on Station 11.

Regression degree Logistic regression degree

Stand. ------------------------------------------------------------------------- ---------------------------------------------------------------------------------

Error First Second Third Fourth Fifth First Second Third Fourth Fifth

fittingó  1613.4 631.64 655.81 622.68 628.17 1284.3 611.71 766.20 700.66 738.97

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

forecastingó  2285.2 668.93 1149.1 1258.3 1521.7 1806.3 1053.4 3503.8 3274.5 4230.6

Table 16: Standard Error Deviations for average monthly daily traffic volumes on Station 5.

Regression degree Logistic regression degree

Stand. ------------------------------------------------------------------------- ---------------------------------------------------------------------------------

Error First Second Third Fourth Fifth First Second Third Fourth Fifth

fittingó  843.37 789.60 796.81 802.39 789.74 824.09 794.67 800.47 804.38 794.34

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

forecastingó  916.39 816.85 839.39 869.43 862.75 881.30 853.21 859.61 883.39 1009.6

Table 17: Standard Error Deviations for average monthly daily traffic volumes on Station 9.

Regression degree Logistic regression degree

Stand. ------------------------------------------------------------------------ ---------------------------------------------------------------------------------

Error First Second Third Fourth Fifth First Second Third Fourth Fifth

fittingó  1366.7 1179.6 1135.3 1136.1 1146.6 1241.6 1219.9 1141.4 1146.8 1149.0

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

forecastingó  1382.9 1807.4 1246.1 1202.8 1297.3 1426.5 2118.4 1192.4 1265.2 1225.8

Table 18: Standard Error Deviations for average monthly daily traffic volumes on Station 11.

Regression degree Logistic regression degree

Stand. ------------------------------------------------------------------------- ---------------------------------------------------------------------------------

Error First Second Third Fourth Fifth First Second Third Fourth Fifth

fittingó  2102.6 1539.4 1510.7 1510.2 1504.9 1892.8 1513.3 1504.5 1509.2 1514.6

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

forecastingó  2627.6 1640.1 1883.0 2011.6 2239.1 2305.4 1847.9 2617.8 3353.6 4257.4

The Standard deviations in bold font represent the

best curves that have best fitting and best forecasting

the given data for both average annual and monthly

traffic volumes.

It has been shown for average annual daily traffic

volume of Station 5 that the best curve for fitting the

data is the model of fifth regression degree, while the

best curve for fitting and forecasting the data is the

model of second regression degree. The best curve for

fitting the data of average annual daily traffic volume

of Station 9 is the model of fifth regression degree and

the best curve for fitting and forecasting the data is the

model of fourth regression degree. While, the best

curve for fitting the data of average annual daily traffic

volume of Station 11 is the model of second logistic

regression degree and the best curve for fitting and

forecasting the data is the model of second regression

degree.

 fittingResults of the standard error deviations ó  and

 forecas tingó  using the two approaches for average monthly

daily traffic volumes are shown in Tables16,17 and 18

for Station 5, Station 9 and Station 11, respectively.

The Standard deviations in bold font represent the

best curves that have best fitting and best forecasting

the given data for both average annual and monthly

traffic volumes.

It has been shown for average monthly daily traffic

volume of Station 5 that the best curve for fitting the

data is the model of second regression degree, while

the best curve for fitting and forecasting the data is

also the model of second regression degree. The best

curve  for  fitting  the  data  of average monthly daily
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traffic volume of Station 9 is the model of third

regression degree and the best curve for fitting and

forecasting the data is the model of third logistic

regression degree. While, the best curve for fitting the

data of average monthly daily traffic volume of Station

11 is the model of third logistic regression degree and

the best curve for fitting and forecasting the data is the

model of second regression degree.

Conclusion: This paper investigates the application of

two forecasting techniques, namely regression and

logistic regression to predict traffic volume at three

Egyptian intercity roads, Zazeeq – Ismeilia agricultural

road (Station 5), Tanta – Mansoura road (Station 9)

and Meet  –  Ghamr – Aga road (Station 11). A total

of 14-year traffic data for the selected stations (from

1990 to 2003) were used in the development of the

two models to predict traffic volume. The period of

collected data is from January 1990 to December 2003.

The average annual and monthly daily traffic volumes

are calculated for the data. The collected data were

divided into two sets, calibrating and testing data, in

order to testify the performance of the two suggested

forecasting methods. The period from January 1990 to

December 2001 was the calibrating period to obtain

fitting curve, while; the period from January 2002 to

December 2003 was the testing period for fitting and

forecasting. All of the data sets were best represented

by  both regression model and logistic regression

model. Both regression model and logistic regression

model were calibrated using the data. The statistical

package  SPSS  was  used  for the analysis work of

this  paper.  The  forecasted traffic volumes for the

two  models  were then compared with the actual

traffic volumes. The best estimate curve is chosen

according  to minimum coefficient of determination R2

and standard deviation ó for both estimate and

forecasting data. To compare between the predictions

performances  of  the two approaches, the standard

error deviations for fitting and forecasting were

calculated. 

Appendix A (Regression Models)

The regression models that were used in fitting and

forecasting average annual and monthly daily traffic

volume are as follows:

V (t) = A o + A1t + A2t 2 + A3t 3 + A4t 4 + A5t 5

Taking into consideration the calibrated parameters

shown in Tables 1-6: the above formula for the three

stations can be rewritten as follows:

Station 5: Average annual daily traffic volume for

fitting the data: 

V (t) = 5923.301 + 3.522 t  - 0.0119 t  (t = year-1989)3 5

Average monthly daily traffic volume for fitting the

data: 

V (t) = 5865.027 + 0.174 t  (t = (year-1990)*12 +   2

  month order)

Station 9: Average annual daily traffic volume for

fitting the data: 

V (t) = 10341.336 - 662.133 t +157.857 t  - 0.0258 t2 5

(t = year-1989)

Average monthly daily traffic volume for fitting the

data: 

V (t) = 10138.267 -  61.041  t  +1.697  t   -.00573 t2 3

(t = (year-1990)*12 + month order)

Station 11: Average annual daily traffic volume for

fitting the data: 

V(t) = 9528.322 + 38.624 t  + 0.305 t  (t = year-1989)2 4

Average monthly daily traffic volume for fitting the

data: 

V (t) = 9560 +0.361 t  + 0.0000001021 t  (t =  (year-2 5

1990)*12 + month order)

Appendix B (Logistic Regression Models)

The logistic regression models that were used in

fitting and forecasting average annual and monthly

daily traffic volume are as follows:

 V (t) = eA0 + A1 t + A3 t2 + A3 t3 + A4 t4 + A5 t5

Taking into consideration the calibrated parameters

shown in Tables 7-12: the above formula for the three

stations can be rewritten as follows:

Station 5: Average annual daily traffic volume for

fitting the data: 

V (t) =  e8.689  +   0 .0005409  t3   -  0.00000208  t5  (t =  year-1989)

Average monthly daily traffic volume for fitting the

data: 
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V (t) =  e8.687  + .000000361 t3 - .0000000000106 t5

(t = (year-1990 )*12 + month order)

Station 9: Average annual daily traffic volume for

fitting the data: 

V (t) = e9.267 - 0 .0946 t + 0.02596 t2  -  0.00118  t3

(t = year-1989)

Average monthly daily traffic volume for fitting the

data: 

V (t) = e9.212-0.00507t + 0.0001531t2 - 0 .000000604t3

(t =(year-1990)*12 + month order)

Station 11: Average annual daily traffic volume for

fitting the data: 

V (t) = e9.142 +  0 .005654 t2  (t =  year-1989)

Average monthly daily traffic volume for fitting the

data: 

V (t)  =  e9.136  -  0.001980  t  +   0.0000002157  t3

(t =(year-1990)*12 + month order )

Appendix C 

(Best Models For Fitting and Forecasting)

Taking into consideration the minimum Standard

deviations for fitting and for forecasting the data shown

in Tables 13-18: the best curves that have best fitting

and best forecasting the given data for both average

annual and monthly traffic volumes for the three

stations can be rewritten as follows: 

Station 5: The best curve for fitting the data that

represents average annual daily traffic volume: 

V (t) = 5923.301 + 3.522t  - 0.0119t  (t = year-1989) 3  5

The best curve for fitting and forecasting the data

that represents average annual daily traffic volume: 

V (t) = 5865.027  +  0.174t   (t  =  (year-1990)*12 +2

month order)

The best curve for fitting the data that represents

average monthly daily traffic volume: 

V (t) = 5865.027  +  0.174t   (t  =  (year-1990)*12 +2

month order)

The best curve for fitting and forecasting the data

that represents average monthly daily traffic volume: 

V (t) = 5865.027  +  0.174t   (t  =  (year-1990)*12 +2

month order )

Station 9: The best curve for fitting the data that
represents average annual daily traffic volume: 

V (t)  =  10341.336 - 662.133t +157.857t  - 0.0258t2 5

(t = year-1989)

The best curve for fitting and forecasting the data
that represents average annual daily traffic volume: 

V (t) = 10532.233 - 839.882t + 194.232t   –  0.467t2 4

(t = year - 1989 )

The best curve for fitting the data that represents
average monthly daily traffic volume: 

V (t) = 10138.267  -   61.041t   +1.697t    -  .00573t2 3

(t = (year-1990)*12 + month order)

The best curve for fitting and forecasting the data

that represents average monthly daily traffic volume: 

V (t) = e9.212 - .000507t + 0.0001531t2 -0.000000604t3

(t =(year-1990)*12 + month order)

Station 11: The best curve for fitting the data that

represents average annual daily traffic volume: 

V (t) = e  (t = year-1989)9.142+0.005654t2

The best curve for fitting and forecasting the data
that represents average monthly daily traffic volume: 

V (t) = 10584.75–684.213t+129.669t  (t = year-1989)2

The best curve for fitting the data that represents

average monthly daily traffic volume: 

eV (t) = 9.136 - 0.001980 t + 0.00004216 t  3

(t =(year-1990)*12 + month order)

The best curve for fitting and forecasting the data

that represents average annual daily traffic volume: 

V (t) = 10312.536 – 49.788t + 0.924t  2

(t =(year-1990)*12 + month order)
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