Occupational Diseases Prediction Online Analysis Platform

(http://predict.xjyg.net:666/)

1. Introduction

How to model and forecast with limited data is a challenging task,
especially in occupational health fields. In this online platform, we combined
the grey systems theory and machine learning method to solve this issue. The
GM models contain five models and they are even grey model (EGM), original
difference grey model (ODGM), even difference grey model (EDGM), discrete
grey model (DGM) and Verhulst which was the fitted value from occupational
diseases as training data to train the machine learning models. They include
five state-of-art models: K-Nearest Neighbor (KNN), Support Vector
Regression (SVM), Random Forest (RF), Gradient Boosting Machine (GBM),
and Artificial Neural Network (ANN). To the best of our knowledge, this is the
tirst time that those five hybrid algorithm combing models are used to predict
occupational diseases. The effectiveness and applicability of the models were
assessed based on its ability to predict the incidence of occupational diseases in
China.

2. Platform Function

2.1 Data Set

The data set of platform is the cases of occupational diseases from 2005 to
2017 which obtained from national health commission of the people’s republic
of China.

Data Set module will show the dataset to be used to analysis on the
platform. Users can look through the fields of the data set and search the values
from data set, that will let users fully understand the structure of data set here
(Figure 1).



Occupational Diseases Prediction Online Analysis Platform

¥ Data Set L Data Selection L« GM Models L GM-KNN
= ( Grey Models) ( GM-K-Nearest Neighbors)
Data Information
22 GM-SVM L GM-RF
( GM-Support Vector Machine) (GM-RandomForest)
Row
2,005} (4 GM-GBM Lt GM-ANN
( GM-Gradient Boosting Machine) ( GM-Artificial Neural Network)
Lt Models Selection
Column (Models Selection)
8

The dataset to be used for analysis is displayed below:

(A maximum of 50 rows and 10 columns can be displayed here due to window size, but all of the data

uploaded will be used for analysis.)
Data Set Field Name:

No labels Show entries Search: l
1 year year Number_of_infectious_diseases
2 Number_of_infectious_diseases 1 2005 12212
2 2006 11805
3 2007 14296
4 2008 13744
5 2009 18128
6 2010 27240
7 2011 29879
8 2012 27420
9 2013 26393
10 2014 29972
Showing 1 to 10 of 13 entries Previous ‘ 1 2 Next

Figure 1. Data set Module

2.2 Data Selection

Data Selection module can select the data range for analysis, in order to
give users a good experience, the default training data is from 2005 to 2014 that
according to the paper of a comparative study on the prediction of occupational
diseases in China with hybrid algorithm combing models. Users can see both
plot of the dataset and the specific data set structure (Figure 2).
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year Real  type train_show test_show

1 2005 12212 train 12212
2 2006 11805 train 11805
2007 14296 train 14296
4 2008 13744 train 13744
2009 18128 train 18128
6 2010 27240 train 27240
7 201 29879 train 29879
2012 27420  train 27420
9 2013 26393 train 26393

10 2014 29972 train 29972 29972

Showing 1t 10 of 13 entries Previous | 1 | 2 Next

Figure 2. Data Selection Module
2.3 GM Models

In order to obtain the training set for the KNN, SVM, RF, GBM and ANN
models, the five GM models, i.e., even grey model (EGM), original difference
grey model (ODGM), even difference grey model (EDGM), discrete grey model
(DGM) and Verhulst were used to fit the input of the five hybrid algorithm
combing models with the training set of China occupational diseases data from
2005 to 2014.

In order to verify the performance of selection by GM model’s MAPE and
RMSE, we can select the training data by minimum value of GM model’s MAPE
and RMSE, after verified by permutations and combination, we get the best
model was built by all GM fitted values(Figure 3).

Users can see plot of GM models, prediction accuracy and fitted value here.
It will update the data automatically according to user’s choice.
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name ME RMSE MAE MPE MAPE

1 EGM 19498 330176 27219 414 13.02
2 EDGM 22241 3303.21 272017 426 13.07
3 ODGM 19114 330379 2711.09 -3.99 1285
4 DGM 25517 3305.4 2748.96 -456 13.32
5 Verhuist 1582.72 321263 274538 126 15.32
6 EGM_validation 1271028 13539.22 12710.28 4751 4751
7 EDGM_validation -12785.03 136124 12785.03 -47.79 4779
8 ODGM_validation -13083.32 13918.45 13083.32 -48.89 48589
9 DGM_validation -12452.21 1327152 12452.21 -46.56 4656
10 Verhuist_validation -5730.92 61131 5730.92 2153 2153

Showing 1 to 10 of 10 entries Previous | 1 | Next
year  Real EGM EDGM  ODGM DGM  Verhulst type

2005 12212 1221200 1221200 1221200 1221200 1221200 train
2006 11805 14254.83 14268.22 1413564  14414.97 1467670 train
2007 14296 15804.82 15821.07 1570010 15954.38 17261.04 train
2008 13744 1752329 17542.91 17437.72 17658.18 19854.53 train
2009 18128 1942860 1945214 19367.64 19543.94 2234516 train
2010 27240 2154108 21569.16 2151116 21631.08 2463791 train
2011 29879 23883.26 2391658  23891.91 2394112  26667.77  train
2012 27420 26480.09 26519.48 2653616  26497.85 28403.75 train
2013 26393 29359.28 2940565 2947305 29327.62 29844.98  train
2014 29972 3255153 3260593 32734.99 3245958 3101232  train
2015 27389 36090.88 36154.51 36357.94 35926.02 32663.12 test
2016 29838 4001505 40089.28 40381.87 3976264 33221.84 test

2017 25114 4436591 4445229 4485114  44008.99 33648.82 test

Figure 3. GM Models Module

2.4 GM-KNN (GM-K-Nearest Neighbor)

Platform used both KNN conventional method and weighted method to
build the model respectively. In the conventional KNN method, we choose the
most suitable parameter k=2 for cross-validation. In KNN weighting method,
we choose inversion weighting and k=2 for cross-validation and grid scan.

Users can see plot of GM-KNN models, prediction accuracy and fitted
value here. It will update the data automatically according to user’s choice
(Figure 4).
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Show 10 v |entries Search:
name ME RMSE MAE MPE MAPE
1 GM_KNN 2407 1197.26 556.5 074 232
2 GM_KNN_validation 5634.33 915144 6487 2017 2357
3 GM_KNN(inv) 804.15 188417 1457.05 3.06 6.86
4 GM_KNN(inv)_validation 6566.67 9309.23 776167 23.06 2782
5 GM_KNN(triangular) 804.15 188417 1457.05 3.06 6.86
6 ‘GM_KNN(triangular)_validation 6566.67 9309.23 776167 23.06 2782
Showing 1 to 6 of 6 entries Previous i Next

Year  Real GM-KNN GM-KNN(inv) GM-KNN(triangular) Type

2005 12212 11805.00 12008.50 12008.50  train
2006 11805  11805.00 13050.50 13050.50  train
2007 14296  14296.00 13050.50 13050.50  train
2008 13744  14296.00 14020.00 14020.00  train
2009 18128  18128.00 15936.00 15936.00  train
2010 27240  27240.00 22684.00 22684.00 train
2011 29879  29879.00 28559.50 28559.50  train
2012 27420  27420.00 28649.50 28649.50  train
2013 26393  27420.00 26906.50 26906.50 train
2014 29972 26393.00 28182.50 28182.50  train
2015 27389  11805.00 13050.50 13050.50 test
2016 29838  27240.00 22684.00 22684.00 test
2017 25114  26393.00 26906.50 26906.50 test

Figure 4. GM-KNN Module

2.5 GM-SVM (Support Vector Regression)

Platform built four SVM models with linear, polynomial, radial and
sigmoid kernel respectively and with the cross-validation method.

Users can see plot of GM- SVM models, prediction accuracy and fitted
value here. It will update the data automatically according to user’s choice
(Figure 5).
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name ME RMSE MAE MPE MAPE
1 SVM_linear 1055.45 3388.72 242238 171 125
2 SVM_linear_validation 7738.91 8587.02 7738.91 -29.16 2916
3 SVM_poly 731.33 274263 19708 133 894
4 SVM_poly_validation 280.26 15733 12805 078 445
5 SVM_radial 1144 863.23 805.92 104 443
6 SVM_radial_validation 396453 469351 3964.53 14 144
7 SVM_sigmoid 1333.48 5934.06 3859.3 408 17.64
8 SVM_sigmoid_validation 281005 342228 2810.05 1079 10.79
Showing 1 to 8 of 8 entries Previous | 1 | Next
Year  Real ) i Type
2005 12212 1144005 1441.47 12984.86 980588 train
2006 11805 13407.93 12721.51 12608.15 11397.40  train
2007 1429 15067.86 14197.75 13427.08 1352423 train
2008 13744 16842.63 16317.66 14711.94 16585.67  train
2009 18128 18717.40 18895.95 18902.24 23996.96  train
2010 27240 20682.80 21670.10 25782.32 1144510 train
2011 29879 22738.19 24347.99 29109.95 2331523 train
2012 27420 24892.78 26649.56 27318.15 28191.77  train
2013 26393 27164.86 2833220 2716164 2953971 train
2014 29972 29580.03 29201.48 29197.09 2995225  train
2015 27389 32344.05 28779.25 26057.90 3017564  test
2016 29838 35101.44 27496.86 22491.31 30267.48  test
2017 25114 38112.25 2522412 21898.20 3032804 test

Figure 5. GM-SVM Module

2.6 GM-RF (Random Forest)

GM-RF model is built with the optimum parameters of mtry=1 and
ntree=30 after selecting from 500 trees.

Users can see plot of GM- RF models, prediction accuracy and fitted value
here. It will update the data automatically according to user’s choice (Figure 6).
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name ME RMSE MAE MPE MAPE

1 RF_train 21267 1317.38 17473 045 602
2 RF_validation 804.74 2090.13 186225 344 699
Showing 110 2 of 2 entries Previous | 1 | Next

Year  Real  GM-RF  Type
2005 12212 1342252 train
2006 11805  13480.95 train
2007 14296 1391375  train
2008 13744 1403284 train
2009 18128  16883.50 train
2010 27240 2562586 train
2011 29879 2790316  train
2012 27420 2773887  train
2013 26393 2770914 train
2014 29972 2825174  train
2015 27389 2825174  test

2016 29838 2825174 test

2017 25114 2825174  test

Figure 6. GM-RF Module

2.7 GM-GBM (Gradient Boosting Machine)

GM-GBM model is built with a=0.1and y=0.5 by resampling method.
Users can see plot of GM- RF models, prediction accuracy and fitted value
here. It will update the data automatically according to user’s choice (Figure 7).
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name ME RMSE MAE MPE MAPE
: GBM 527 4183 365.87 -023 186
2 GBM_validation -1833.39 2661.27 2205.13 721 845
Showing 1 to 2 of 2 entries Previous 1 Next

Year  Real GM-GBM Type
2005 12212 1198690 train
2006 11805 1207986 train
2007 14296 1410261 train
2008 13744 1441701  train
2009 18128 1813930 train
2010 27240 26787.44 train
2011 29879 2958595 train
2012 27420 2790532 train
2013 26393 2675150 train
2014 29972 2928039 train
2015 27389 2928039 fest
2016 29838  29280.39 test

2017 25114  29280.39 test

Figure 7. GM-GBM Module

2.8 GM-ANN (Artificial Neural Network)

GM-ANN model is built from error accuracy of 0.00000001, learning times
of 10,000 and neurons number of 5.

Users can see plot of GM-ANN model, prediction accuracy and fitted value
here. It will update the data automatically according to user’s choice (Figure 8).
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Show |10+ |entries search:
name ME RMSE MAE MPE MAPE
1 ANN 329 16.29 12,03 001 007
2 ANN_validation 2226 10766 914.97 104 349
Showing 110 2 of 2 entries Previous | 1 | Next

Year  Real GM-ANN Type
2005 12212 1217824 train
2006 11805 1182251 train
2007 14296 14297.31  train
2008 13744  13740.76  train
2009 18128 1815218  train
2010 27240 2723398 train
2011 29879 2990070  train
2012 27420 2742987  train
2013 26393 2639506 train
2014 29972 29971.33 train
2015 27389 2675521 test

2016 29838 2943323  test

2017 25114 2682036 test

Figure 8. GM-KNN Module

2.9 Models Selection

Users can see plot of GM-KNN, GM-SVM, GM-RF, GM-GBM and GM-
ANN models, prediction accuracy and fitted value here. It will update the data
automatically according to user’s choice (Figure 9).
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Show[10_+ |entries search:
name ME RMSE MAE MPE MAPE
1 GM_KNN 2407 1197.26 556.5 074 232
2 GM_KNN_validation 563433 9151.44 6487 2047 2357
3 GM_KNN(inv) 804.15 1884.17 1457.05 306 686
4 GM_KNN(inv)_validation 6566.67 9309.23 776167 2306 2782
5 GM_KNN(triangutar) 804.15 1884.17 1457.05 306 686
6 GM_KNN(triangular)_validation 6566.67 9309.23 776167 23.06 27.82
7 SVM_linear 1055.45 3388.72 242238 171 125
8 SVM_linear_validation 773891 8567.02 773891 2916 2916
9 SVM_poly 731.33 274263 19708 133 894
10 SVM_poly_validation 280.26 15733 12805 08 445
Showing 1 to 10 of 20 entries Previous 2 Next
eM- em- em- eM- aM- om- am-
year  Real GM-KNN  KNN(inv) GM-RF GEBM  GM-A
2005 12212 1180500 1200850 12008.50 1144005 1144147 1298486 980588 1342252 1198690 12178
2006 11805 1180500 1305050 1305050  13407.93 1272151 12608.15 1139740 1348095 1207986 11622
2007 14296 1429600 1305050 1305050  15067.86 1419775 13427.08 1352423 1391375 1410261 14297
2008 13744 1429600 1402000 1402000 1684263 16317.66 1471194 1658567 1403284 1441701 13740
2009 18128 1812800 1593600 1593600 18717.40 18895.95 1890224 2399696 1688350 1813930 18152
2010 27240 2724000 2268400 2268400 2068280 2167010 2578232 1144510 2562586 26787.44 27233
2011 29879 29879.00  28559.50 2855950  22738.19 2434799 2910995 2331523 2790316 2958595 29900
2012 27420 2742000 2864950 2864950 2489278 2664956 2731815 2819177 2773887 2790532 27429
2013 26393 2742000 2690650 2690650  27164.86 2833220 2716164 2953971 2770914 2675150 26395
2014 29972 2639300 2818250 2818250  29580.03 2920148 2919709 2995225 2825174 2928039 29971
2015 27389 1180500 1305050 1305050 3234405 2877925 26057.90 3017564 2825174 2928039 26755
2016 29838 2724000 2268400 2268400 3510144 2749686 2249131 3026748 2825174 2928039 29433
2017 25114 2639300 2690650 2690650 3811225 2522412 2189820 3032804 2825174 2928039 26820

Figure 9. Models Selection Module
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