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ABSTRACT 

The purpose of which is to model and simulate male-female 

intelligence differences in hemispheric interaction. Here, the 

objective is an existence proof that will manifest on a small 

training set after simulation. It will be done in smallscale neural 

systems, and its implications can be understood and interpreted 

into pertinent feature of fullscale cognitive phenomenon. 
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1. INTRODUCTION 
My research goal1 is to model the hemispheric interaction in small 

scale bi-hemispheric recurrent neural network, simulate the degree 

of lateralization from the aspects of male and female, and later 

explore the implication on other relevant aspects of cognition 

such as how one hemisphere develops/learns to use tools. This 

can help us inspect the process of laterization among male and 

female, the speed differences and the overall connectivity between 

the two halves. From the bigger aspects, it will assist to: 

● Achieve a better theoretical understanding of interhemispheric 

interaction of sex differences by extracting the behaviour of the 

collaboration pattern. 

● Serve as a guideline in future research while dealing with 

largescale neural architecture. 

 

 

2. METHODS AND TECHNIQUES 
In this specific recurrent neural network model, two modules will 

interact with each other parallelly, and an intermediary module 

will coordinate the overall communication and connect the two 

halves topologically. Essentially, either left or right hemisphere 

can be asymmetric during learning stage, so that it can examine 

the basic intelligence lateralization between male and female. The 

input-output vector space will be fully connected with the left and 

the right hemisphere (it can be a 4 bit or an 8 bit vector space). 

The network will feed and learn by taking a certain sequence of 

binary patterns and calculate/generate the degree of error/success 

in output module based on the successful execution of each 

module. The entire model will be iterated several times(e.g. 100 

times) during supervised training to train considering the gender-

based hemispheric behaviour and lateralization parameters such as 

IQ score[10]. After a series of epochs (each epoch means 

complete set of simulation) completion under several conditions, 

the model will be verified by comparing the input-output 

mapping. It will then be possible to find out the accuracy rate that 

will demonstrate how successfully the mentioned model is able to 

map the characteristics of men and women hemisphere. The 

following block diagram in figure-1 shows our cooperative 

framework 
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a) Symmetric                b) Asymmetric     c)Gender Dominance 

 

Figure 1. a) Symmetric neural structure where both 

hemispheres are equally literalized.  b) Asymmetric neural 

structure after evolution (either left or right halves can be 

inhibited or competitive) c) Justification of sex differences 

interactions from training and learning 

During the training stage, my primary goal is to train the 

asymmetric neural network in the evolutionary period by applying 

genetic algorithm. Each asymmetric module in each simulation 

will vary the combination of connectivity, the learning rate, and 

the number of nodes taking from the input vector space. 

Additionally, I will evaluate a number of different parameters 

such as lesion sizes, excitability/inhibitory of nodes, or maximum 

activation level in order to find out the impact of the certain 

lateralization if any exists. The reason behind choosing this 

algorithm is to minimize the cost and the complexity of the 

connectivity and the mapping of the input-output vector. It will 

evaluate every randomly generated individual towards better 

solutions in each generation/iteration using its fitness function. 

 
To illustrate in a simplified architecture, for a set of input pattern, 

R X=x1,x2,...,xn, each input vector will be activated with 

corresponding weight W= w1, w2,....., wn. Weights will be 

initialized within the range of -1.0 w +1.0. After one unit of time, 

the output vector space will be activated Y = y1,y2,y3,....,yn. The 

designed network operation is shown in figure 2.  



 
 

Figure 2. Neural network pattern for the proposed modeling 

3. EVALUATION AND OUTPUT 
The output should reflect the degree of error/success vs 
number of individuals per epoch. I am particularly concerned 
of presenting the variability between male and female at the 
high end of the general intelligence by considering IQ score. At 
the same time, the hypothesis shows that (in fig. 3) there are 
greater variability among males than female at the low end in 
terms of overall distribution [1]. 

 

Figure 3. Proportion of male and female IQ- score from the 

populations born in 1947[1] 

 

Measuring the efficacy will be checked and recorded in every 

epoch. The final series of output can be shown in different types 

of statistical format such as time series, raster plot, projection plot 

etc. For designing the network, I am evaluating some of the 

simulated software tools dedicated for this learning and training 

purpose such as MATLAB Neural Network Toolbox 6.0.4 and 

SimBrain simulator. 
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