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1. Introduction

The Points Property Prediction IP_Seismic plug-in (version: 2017.1.0.0,
release date: July 2017) can be used to predict a dependent variable (response)
using one or more independent variables (predictors or covariates).

To do the prediction there are two main calculation studies:

1. Training stage - to get prediction operator (coefficients of the operator)
according set of training pairs (one response and one or more predictors).
Prediction operator can be Linear Regression, ACE regression (Alternating
Conditional Expectation, LEO BREIMAN and JEROME H. FRIEDMAN, 1985),
Neural Network regression or Random Forest regression.

2. Calculation stage - to calculate values of response based on prediction
operator for all predictors.
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Procedures

Figure 1: Project tree and programs tree to start Surface Property Prediction
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3. Input parameters

#y' DNN_PointsAttributesDNN - O X

nput data | Traindata Graphics

Option |Linear ragression

Poirts S5 % V4 Regression parameters
X Tikhonov alpha |0.001
Number realizations | x2
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L
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Calculate resutts Comelation analyss Cancel

Figure 2: Input surface attributes data tab dialog view Points Property Prediction

Parameters have to be defined before calculation:

Points: allow select points with set of attributes from the project tree. All marked
attributes will be used for calculations like Predictors.

Option:

Linear Regression: prediction based on Linear Regression.

ACE Regression: prediction based on ACE Regression

Neural Network: prediction based on Neural Network Regression
Random Forest: prediction based on Random Forest Regression.

Parameters for different options:
Tikhonov alpha: >0 and <1 allow avoid overlearning effect or instability for

prediction. If alpha=0 then we can get very good approximation of the training set
but the predictability can be very low and results can be very different for every
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realization. If alpha > 0 then training quality (correlation coefficient) will be less if
use alpha=0, but predictability will be much higher (quality control with “blend wel
test).

Ill

Iteration: allow define maximum iteration during training stage to teach the neural
network.

Cross validation (%): (>=0 and <=99) allow define percent of training pairs
what will not be used for training and will be used only for quality control.

Deep learning option: Not used default, Kohonen SOM, Restricted
Boltzmann machine . Autoencoder. Option allow to generalized first layers.

Hidden layer 1 (2, 3, 4, 5) nodes: allow to define number nodes in 1st (2nd, 3rd,
4th, 5th) hidden layer for neural network definition.

To select production points attributes need to use second tab:

8y DNN_PointsAttributesDNN - O X

npt data  Taindata | Graphics
Point attributes
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|h

Calculate results Comalation analyss Cancel

Figure 3: Response attribute from points attributes tab dialog

To do correlation analysis need to push “Correlation Analysis” bottom. After

calculation you can see correlation table (see Figure 4) with cress correlation values
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and with Principal components (shift table to right). Table is sortable for every

column ( click to column name). Double click — sort from big to small.
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Figure 4: Correlation table results according Correlation Analysis bottom
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4. Calculation

To start the prediction need to push “Calculate result” buttom (during training stage

error and correlation curves will be calculated in Graphics window (see Figure 5)

| Input data | Train data | Graphics

= Error = Correlation
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Calcuate resuts | |G Corelation analysis

Figure 5: Output graphics window (only for Neural Network option) with error and

correlation values during learning iterations
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5. Results

As results of the calculations will be only new points set with measured an predicted
response variable.

For ACE regression option will created new point sets with Transfors functions for
every used variables (response and predictor)
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6. Test

To test the procedures, we can recommend doing the following test workflow (D.

Wang and M. Murphy, 2004, Estimating Optimal Transformations for Multiple

Regression Using the ACE Algorithm):

1. Create Excel worksheet with several columns

X1 X2 X3 X4 X5 Y

-.342749805 -.560210799 0.023656124 0.171211726 -.618720465 0.478112647
-.145980504 -.362085949 0.786882801 -.262804618 -.078953371  0.64075565
0.035345863 0.507438205 -0.02095473 0.988718677 0.950364055 0.396192053

Where X1, X2, X3, X4, X5 are random (-1,1) variables and
Y = log[4+sin(4X1)+|X2|+ X2 3 + X34 + X5 + .1]

The Transform function for it will be following:

Bx(Y ) = exp(Y)

@ 1(X1) = sin(4X1)

P 2(X2)=|X2]|

P 3(X3)=X372

P* 4(X4)=X4"3

@* 5(X5)=X5

Total need to create more then 100 rows
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2. Load the Excel worksheet using Excel Points attribute loader:
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# Form1 - O X
. Open PointSet (y.2) |[C \Projects\ACE_test\Book 1 xisx
Worksheet Nonlinear
X X1 v
Y X2 v
Z v
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3. Do ACE regression analysis using Points Property Prediction module:
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4. See results using Function window- all transform function can be restoried by
ACE algorithm:
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