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Abstract: In this paper, an artificial neural network (ANN) model was developed and validated to predict whether a couple is going
to get divorced or not. Prediction is done based on some questions that the couple answered, answers of those questions were used
as the input to the ANN. The model went through multiple learning-validation cycles until it got 100% accuracy.
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1. INTRODUCTOIN

Artificial Neural Networks (ANNs) are mathematical models that motivated by the process of learning in biological animals’
system. Animals’ nervous system has cells named neurons. The biological neurons are connected to each other using a connection
named synaptic connection. Learning in living creatures is done by the change in the strengths of synaptic links, which happened
responding to external stimuli.

This biological mechanism is stimulated in ANNs. An ANN contains computation units named neurons, which are connected to
each other through weights that function the same as the synaptic strength mentioned [1]. Neurons are grouped into three layers;
input, output, and hidden. The input layer is to receive input data, the output layer sends the output result of the overall
calculations, and the hidden layer(s) between the input and output layer is/are for extra complex calculations so more relations
between inputs and outputs are discovered. General structure is shown in Figure 1.

In training, weights are initialized with random numbers, then after validation, the weights are adjusted based on validation results.
This process keeps repeating until the ANN has a good accuracy [2]. In validation, validation instances must be not the same as the
training data so validation is done correctly [3]. In this research, about 80% of the data were used for model training, and about
20% for validation.
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Figure 1: Artificial Neural Network Architecture
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2. LITERATURE REVIEW

Yontem, M , Adem, K , lhan, T, Kiligarslan, S . Have published a paper titled “divorce prediction using correlation based feature
selection and artificial neural networks”. They used the same dataset and they got 98.82% accuracy with their ANN [4].

Nasser, I. M., et al. have published a bunch of works in deep learning applications e.g. Lung Cancer Detection, Diagnose Autism
Spectrum Disorder, Predicting Tumor Category, and other applications [5- 11].

Abu Naser, S., et al. have developed many ANNs models that serving predicting and classification purposes, e.g. an ANN model to
predict learners performance [32] and many other models [12- 26].

Al-Shawwa, M., et al. also have worked in this field, and have built many ANNSs predictions models e.g. birth weight, effect of
oxygen consumption of Thylakoid Membranes (Chloroplasts) from Spinach after Inhibition, and temperature and humidity in the
surrounding environment [27- 29].

3. THE DATASET

The dataset has created by Dr. Mustafa Kemal Ydntem, Dr. Kemal ADEM, Prof. Dr. Tahsin ilhan, and Lecturer Serhat Kilicarslan,
and downloaded from UCI machine learning repository [30]. The dataset is done based on questionnaire; the questionnaire was
carried out by using the Divorce Predictors Scale (DPS) based on Gottman couples therapy. 84 of the participants (49%) were
divorced and 86 (51%) were married couples. Participants completed the “Personal Information Form” and “Divorce Predictors
Scale” [4]. Dataset attributes information are shown below.

. When one of our apologies apologizes when our discussions go in a bad direction, the issue does not extend.
. I know we can ignore our differences, even if things get hard sometimes.

. When we need it, we can take our discussions with my wife from the beginning and correct it.
. When | argue with my wife, it will eventually work for me to contact him.

. The time | spent with my wife is special for us.

. We do not have time at home as partners.

. We are like two strangers who share the same environment at home rather than family.

. I enjoy our holidays with my wife.

. | enjoy traveling with my wife.

10. My wife and most of our goals are common.

11. I think that one day in the future, when | look back, | see that my wife and | are in harmony with each other.
12. My wife and | have similar values in terms of personal freedom.

13. My husband and I have similar entertainment.

14. Most of our goals for people (children, friends, etc.) are the same.

15. Our dreams of living with my wife are similar and harmonious

16. We're compatible with my wife about what love should be

17. We share the same views with my wife about being happy in your life

18. My wife and I have similar ideas about how marriage should be

19. My wife and I have similar ideas about how roles should be in marriage

20. My wife and I have similar values in trust

21. | know exactly what my wife likes.

22. 1 know how my wife wants to be taken care of when she is sick.

23. | know my wife's favorite food.

24. | can tell you what kind of stress my wife is facing in her life.

25. | have knowledge of my wife's inner world.

26. | know my wife's basic concerns.

27. | know what my wife's current sources of stress are.

28. | know my wife's hopes and wishes.

29. | know my wife very well.

30. I know my wife's friends and their social relationships.

31. | feel aggressive when | argue with my wife.

32. When discussing with my wife, | usually use expressions such as you always or you never.
33. | can use negative statements about my wife's personality during our discussions.

34. | can use offensive expressions during our discussions.

35. | can insult our discussions.

36. | can be humiliating when we argue.
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37. My argument with my wife is not calm.

38. | hate my wife's way of bringing it up.

39. Fights often occur suddenly.

40. We are just starting a fight before | know what is going on.

41. When | talk to my wife about something, my calm suddenly breaks.

42. When | argue with my wife, it only snaps in and I do not say a word.

43. 1 am mostly thirsty to calm the environment a little bit.

44. Sometimes | think it is good for me to leave home for a while.

45. 1 would rather stay silent than argue with my wife.

46. Even if | am right in the argument, | am thirsty not to upset the other side.
47. When I argue with my wife, | remain silent because | am afraid of not being able to control my anger.
48. | feel right in our discussions.

49. | have nothing to do with what | have been accused of.

50. I am not actually the one who is guilty about what | am accused of.

51. I am not the one who is wrong about problems at home.

52. I would not hesitate to tell her about my wife's inadequacy.

53. When | discuss it, | remind her of my wife's inadequate issues.

54. | am not afraid to tell her about my wife's incompetence.

All questions have values in the range [0- four]. The class attribute is Boolean and represents whether the couples are divorced or
not.

4, RESULTS

The ANN has done 43501 training-validation cycles, and was successfully developed with zero error and 100% accuracy as shown
in figure 2.

divorcel.tvg Learning d - after r ding all validati p! are equal to the desired values.
Training Error Maximum Average inil idating error
1.0000
Learning rate: 0.700000
0-3000 Momentum: 0.800000
0.8000
0.7000 Maximum error: 0.000002
Average error: 0.000000
0.6000 | Minimum error: 0.000000
Target error: 0.000000
0.5000
0.4000 Training examples: 136
\ Validating examples: 34
0.3000 Within 10.0% range. Score: 0
0.2000 Score: 34
0.1000 \
Validating: 100.00% OK
0 180 458 1390 3520 7700 13601 20400 27701 35301 43501
Learning Cycles
Layer: Input Hidden 1 Output
Nodes: 54 8 1
Weights: 432 8

Figure 2: Validation Results
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Moreover, results revealed that the question “We are just starting a fight before | know what is going on” is the most important
one in the input data, more details are shown in figure 3.

divorcel.tvq 43501 cycles. Targeterror 0.0000 Average training error 0.000000
The first 54 of 54 Inputs in descending order.

Column  Input Name Importance Relative Importance
39 Atrd0 8.5354
25 Atr26 6.7278
Atrd9 A
27 Atr28 5.5038
18 Atr19 5.1928
16 Atr17 5.0005
Atrdd 4.9436
47 Atrd8 4.8719
38 Atr39 4.8198
51 Atr52 4.2199
19 Atr20 4.2117
35 Atr36 4.2
Atr30 4.1153
17 Atri8 4.0678
52 Atr53 3.9714
14 Atr15 3.
32 Atr33 3.7571
tré 3.6057
12 Atr13 3.3765
28 3.2
40 Atrd1 3.2019
53 tr54 3.1983
37 Atr38 3.1577
33 Atr34 3.1404
Atr10 3.0970
13 4 3.0
Atr3 3.0042
15 Atr16 2.8358
Atr2 2.8279
30 Atr31 2.7254
Atr1 2.5755
31 Atr32 25373
4 Atr5 24792
42 Atrd3 2.
Atrd 2.3679
8 2.1289
10 Atr11 2.0393
46 Atrd7 1.8307
41 Atrd42 1.7995
50 Atr51 1.6236
20 Atr21 1.6148
34 Atr35 1.6046
11 Atr12 1.4935
Atr45 1.4636
T Atrg 1.4302
24 Atr25 1.2114
49 Atr50 1.1753
26 Atr27 0.8337
45 Atrd6 0.
23 Atr24 0.5459
6 Atr7 0.4261
36 Atr37 0.3916
22 Atr23 0.2556
21 0.1092

Figure 3: Attribute Importance
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Finally, the ANN model that resulted is shown in figure

Figure 4: The ANN Model. The full size in Ref. [31]

5. CONCLUSION

In this research paper, an Artificial Neural Network was developed that able to predict whether a couple is going to get divorced or
not based on questionnaire data about the couple life. VValidation showed that the ANN model is able 100% accuracy to do that job.
The ANN model is developed, trained and validated using a dataset downloaded from UCI Machine Learning Repository.
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