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1- Teleworking / Telecommuting
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1- Teleworker / Telecommuter
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2- Discrete Choice Models

3- Artificial Neural Networks
4- Fuzzy Set Theory

5- Genetic Algorithm

6- Nested Logit Model

7- Binary Logit Model
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4- Neuron
5-Output Layer
6-Hidden Layers
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1- Transferability
2- Multimodal Transportation
3- Error BackPropagation
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4-Log-Sigmoid
5-Tan-Sigmoid
6-Biasian Regularization
7-Early Stopping
8-Performance Function
9-Mean Square Error

VoY

D el &S Sham 55 AS o s S 5 SR O
Olss o Olgs oY 05,8 Glal Ll S5 6355
el sl lssl olualis g3lasl j | &Sl oo yus
S s 5 2505 om kil < ebl ol s |
S e B oLl O el Sl SIS

SOMLP) "ot s st Sl 5 e iassy ol o
ssliul st & Jlal GU Syl gl g U Ll &
Sl ¥ G a8 bl gl Lzl slaas ssd e
Sosel 0 Lkl ot st Y S e
LLa (gogdome sl U ol o s SUlg il
el (5l Ol 5 | e 585t S il 1y Sl
Nl sl i e L ol Dl 5 Sles
(—obs sdamy Lails) S b b ote o (Gla0sy)
P e oy ol (83555 S Sl J’z)‘jﬂ Ol
S S Bl sl (Y JSE2) A4S e (Gs)
> Sl S A 5 o —S200s 75 3L
oL = s Dy e osliwl (s s V’:'U)_Q\ Lole
Sda L S5 18 4 laabl 5 aoss s (355l
Lgur:wﬂ\ PR e S S8 GU S olwtnsS
aS 5 J‘}_?jr})u::_j: slasl s UZ)')_J Sl d&bu
35S B 53 Laliss ol 6l o Jhsy ) Se
(Hegan et al. 1996) LS o o3lizu

Sy | s g)lese

Wt

; )9 guoual

s $aesa s Sl go e (V) S

1-Bias
2-Multi Layer Perceptron
3-FeedForward Networks
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3-Effective Number of Parameters
4-Revealed preference data
5-Stated preference data
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2-Coefficient of Determination
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Abstract:

Heavy transport costs have lead researchers in the field towards more efficient techniques to reduce
peak period congestion. One such technique is telecommuting which is planned to, in line with the
most travel demand management techniques, to decrease motorized trips during commuting hours. By
allowing employees to work from home or a center near home equipped with telecommunication
technologies, telecommuting causes an increase in efficiency of the urban transport system and a
decrease in fuel consumption costs, air pollution costs and the need to invest infrastructures.
Identification of the actual demand for telecommuting is a prime to analyzing the potential
consequences of telecommuting in mobility improvement, congestion reduction, and energy
conservation. Considering the vast socio-economic dimensions of this technique, the present paper
intends to model telecommuting demand for the metropolitan of Tehran, Iran, by employing the
artificial neural network (ANN) approach. ANNs are applied as a modeling tool for the complex
systems of recognition and prediction, inspired by the interconnectivity of the human nervous system.
ANN simulates adaptive interaction between processing elements in parallel architecture. A multi-
layer perceptron model using error back propagation is deployed to predict the suitable number of
weekdays telecommuting for each employment category. Using the data from an interview-filled
questionnaire, designed for this purpose, various structures of ANN models were calibrated based on
80 percent of a 676 size sample. The remaining 20 percent of the preference data was preserved to
assess the prediction strength of the model as it encounters unforeseen cases. Four endogenous inputs
that inferred from organizational characteristics of employees arrayed the neural network model. Due
to unordered nominal values of independent variables, ANN was determined to be an appropriate
approach to recognize the telecommuting suitability pattern. The proposed neural network is
composed of 21 neurons in 3 layers with tan-sigmoid, log-sigmoid, and linear transfer functions in the
corresponding hidden and output layers. Results of the proposed model with 171 unknown parameters,
converging after 1800 iterations, indicated a fair capability to replicate observations, such that mean
square error, coefficient of determination, and percent correct criteria for the test set equaled,
respectively, 1.177, 0.19 and 39 percent. The ANN model successfully estimated the stated quantities
of telecommuting days per week, within a range of one day error, to 86 percent and 84 percent correct
for the train and test sets, respectively. The evaluation results of train and test subsets are relatively
close, which indicates a low generalization error, meanwhile demonstrates the reliability of ANNs to
forecast the telecommuting demand.

Keywords: neural networks, telecommuting, urban traffic



