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USER GUIDE FOR SHINY PET

User Guide for Shiny PET

1. Landing Page

Airbnb ShinyPET =

& Introduction

{88 EDA module Shiny PET: A Predictive, Exploratory and Text Application

T$ Text module About

Overview of ShinyPET
Shiny PET is a user-friendly application that will enable users to make data-driven
k2 Pr e module decisions without the need to understand programming languages or have extensive < e
statistical knowledge. Exploratory Text Predictive

We have used Airbnb data as our baseline for this project - data generated is rich in o
Data Splitting

information, which consists of structured, unstructured (textual), and location data

Application feature Frequency

As seen in the figure on the right, this application has 3 modules — exploratory, text and

predictive

Sentiment

The Exploratory module allows users to perform exploratory and confirmatory analysis on

selected variables to identify interesting patterns. -
ecte: y g patte: Explore & Network Model training
The Text module allows users to analyse textual data from reviews to generate more Confirm Analysis

quantitative insights.

JHzA

The predictive module enables users to prepare and build a variety of prediction models.

For more information on this project, please visit our website

Figure 1: Landing page of Shiny PET

The landing page of the application provides a brief background for this appli-
cation, its features and overview of its navigation.

2. Exploratory
2.1 Observe

This tab allows user to quickly understand the data to be analysed.
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Observe variables

° 'VARIABLES
D

—— (OBSERVATIONS - FACTOR VARIABLES NUMERICAL VARIABLES
= o

Summary of factor variables
s [
skim_variable n_missing complete_rate  ordered n_unique  top_counts
1 Bost_response_tme o T fake 5 Wit 1812, Wit: 846, N/A: 491, a L 476
2 host_is_superhost o 1 false 2 FAL 3297, TRU: 673
3 host_identity_verified o 1 false 2 TRU: 3304, FAL: 666
4 neighbourhood_cleansed ° 1 false 42 Kal: 557, Gey: 374, Out: 367, Nov: 356
5 neighbourhood_group_cleansed o 1 false 5 Cen: 3238, Eas: 257, Wes: 230, Nor: 135
Showing 1 to 5 of g entries Previous | 1 [ 2 Next
Summary of numerical variables
Show 5 v entries Search:
skim_variable n_missing complete_rate ‘mean sd po P50 pi00
6 review_scores_cleanliness 1576 6 9.08 9 10
7 review_scores_rating 1572 3 oL52 o5 100
6 0.65 12 .24 19.21

8  reviews_per_month

Figure 2: Observe tab of Explore module

[1] Shows the summary of data.

[2] Change number of observations shown. To minimize having to constantly
select “Next” to view hidden variables, users can show the maximum entries

(i.e 100) to be displayed.
[3] Search data if necessary.

2.2 Map

This tab allows user to explore the geographic patterns of Airbnb listings
through 2 thematic maps - point symbol and choropleth.

2.2.1 Point Symbol map Each point on the map is a listing. This allows
user to see how distributed Airbnbs are throughout Singapore.
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2. Exploratory USER GUIDE FOR SHINY PET

Mapping Airbnbs
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Figure 3: Point Symbol Map

[1] Select map type. Map will auto update upon selection.

[2] Select between superhost and room type. This shows the listings by se-
lected variables.

[3] Zoom in and out the map.
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Figure 4: View selected listings

[4] User can check and uncheck to view selected listings.
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+ © origina
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Figure 5: 3 types of background colour

[5] User can select between different background.

Mapping Airbnbs

avg_price_pp

Select map type

) X ) 7 anaar penawar 280t041.7
Choropleth map - wdai Jlebrau; el B2 [ 41.7 10 50.0
A ‘ . = 50.01055.0
. Pontian Kecil p‘. " Johor Bahw S, " 55.0t0 57.7
D View map by S &1 Gudang Titjusi Sorat < 57710687 §
S . 2 N L S 68.7 10 151.0 P
Average price 7 Iskanuar;f' &\(\7 /) =’
£ I
b v 4 / @ original
Show data table \; ‘ x"gm"g Sungai Rengit { ’
Kukup. ff N Y ) Grey

ungai Rengt [ o
. \ _ Night
e c— ol
‘ -~ :

Batam
Pulau Batam

oy Leafiet| Ties © Esri— Esti, DeLomme, NAVTEQ, © GpenStreethap contributors, CC-BY-SA, i New OneMap | Map data © contributors, Singapore Land Authority

neighbourhood_cleansed | |  avs_sentiment_score avg_price pp min_price_pp max_price_pp
1 ANGMOKIO 7 42 13 132
BEDOK 20 50 5 500
3 BISHAN 8 57 18 500

Figure 6: Choropleth map

2.2.1 Choropleth map [1] Select between average price and average sen-
timent score. The average sentiment score is calculated based on the positive
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2. Exploratory USER GUIDE FOR SHINY PET

and negative of guests’ reviews. For more details on sentiment of reviews,
please fer to the Text module > Sentiment Analysis tab.

[2] User can decide whether to view the data by checking / unchecking the
‘Show data table’ box.

[3] Hover over the area to see neighbourhood names.
[4] User can sort table according to needs.

2.3 Explore and Confirm

This tab allows users to perform exploratory and confirmatory analysis.

2.3.1 Types of chart available User can explore the dataset using different
charts.

Explore variables

Seleet chart type Statistical test result (x and y variable only)

istributi One Sample t-test
Distribution - ne Sample
Hypothesis:

D Seleet x variable: numerie Null hypothesis: mean of accommodates equals to 2.98

Alternative hypothesis: mean of accommodates not equals to 2.98
accommodates A

Confident interval:
Number of bins lower bound 2.9 upper bound 3.05
5 0] L pvalue:
J . L 0.920072

If p-value is smaller than alpha (1 - confident interval), then there is enough statistical evidence to reject the null hypothesis

Change theme
& Distribution of accommodates

Gray -

1 1

Test mean

298

Select confidence interval
° o

Count

1
I
1
I
1
I
I
I
1
1
1
1
1
1
I

%l—l—

accommodates

Figure 7: Explore and Confirm tab of Explore module

[1] There are 4 types of chart:
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i) Distribution

Distribution of accommodates

host_is_superhost

L&‘

|||) Mosaic

Mosaic plot of neighbourhood_group_cleansed and host_is_superhost

&

group cleansed

W RAsE
W TRUE

ii) Boxplot

accommodates

Boxplot plot of bathroom_type and accommodates

fill

W #Frsask

EE

L,v
ba m om type

review_scores_rating

Scatter plot of price_per_pax and review_scores_rating

iv) Scatter

500
price_per_pax

Figure 8: Four types of charts available

i) Distribution - to analyse a single variable (univariate analysis).

e teal line refers to mean

e black line refers to median

i) Boxplot - to analyse 1 factor and 1 numeric variables

e Blue cirlce refers to mean

iii) Mosaic - to analyse two factor variables

v) Scatter - to analyse two numeric variables

[2] Selection available will change according to chart type.

[3] Statistical test options available will change according to chart type.
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2. Exploratory USER GUIDE FOR SHINY PET

% Introduction

Explore and confirm

I EDA module
Explore variables
Select chart type Statistical test result (x and y variable only)
Anova test
Boxplot - norats
Select x variable: character Null hy eisn 0 tes
bathroom f ernal s: There sathroom_type for the level modates
athroom_type -
pvalue:
Select y variable: numeric 1.53539360149431e-84
. If p-value <0.05, then there is enough stafistical evidence to reject the null hypothesis.
‘accommodates -
Boxplot plot of bathroom_type and accommodate @ - “ L.
Colour by: fil
Yone - + 4&30 .
o ¢ @ ==
. . .
Flip axis .
. .

Facet by:

upper fence: 9.00

2

&

&

4

accommodates

.
.
.

. .
Change th . .
Gray - ° .
. .
. .

il il

bathroom_type

Figure 9: Explore and Confirm tab of Explore module

2.3.2 Performing exploratory and confirmatory analysis [1] Select
chart type.

[2] Select the variables that you are interested in analysing.
[3] This changes the background of the graph.

[4] The type of statistical tests are automated based on user’s x and y vari-
ables. Simply select the variables you wish to analyse.

If p-value is less than the alpha (1 - confident interval), you reject the null
hypothesis and accept the alternative hypothesis.

Note: Statistical test is only applicable to selected x and y variable, and does
not take colour and facet variables into consideration.

[5] The chart is interactive and users hover to select a single object in a plot,
highlight selected records by clicking and unclicking legend, define a region
and download the chart.

Last updated 27 April 2021 8



3. Text

USER GUIDE FOR SHINY PET

Select a single object in a plot

Highlight selected records
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Figure 10: Interactive chart

3. Text
3.1 Word Cloud

There are two charts shown.
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Token frequency | Sentimentanalysis  Topic Modelling  Network analysis
Word Cloud Word Frequency
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Figure 11: Uni-gram
[1] Word cloud.
[2] Frequency Bar Chart.
Token frequency | Sentimentanalysis  Topic Modelling  Network analysis
Word Cloud Word Frequency
.I Uni-gram © Bi-gram I
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o . lean apariment minute walk
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nice host I
0 500 1000 1500 2000 2500 3000

Figure 12: Bi-gram

[1] Select chart type - Unigram or Bigram.
[2] Hover over each word to observe it frequency.
[3] Scroll up/down to see the occurrence of words in a descending order.

Last updated 27 April 2021
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3. Text USER GUIDE FOR SHINY PET

3.2 Sentiment Analysis

There are two charts shown.

Tl & coyi PR Toaicllodall Ferrrene e o

Polarity Cloud Sentiments
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Figure 13: AFINN

[1] Sentiment Polarity Cloud
[2] Bar Chart/Radial Plot

Token frequency | Sentimentanalysis = Topic Modelling  Network analysis

Polarity Cloud Sentiments

.I AFINN ® BING © NRC I

sentiment
negathe

W wsiie

word

lovelyses
esuper

so00 10000
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Figure 14: BING
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3. Text USER GUIDE FOR SHINY PET

Polarity Cloud Sentiments
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e el sl
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Figure 15: NRC

[1] Select lexicon - AFINN, BING or NRC.

[2] AFINN cloud word cloud with 5 different values in different colours and the
related bar chart will show the value and frequency of occurrence of each word,
in a descending order

[3] BING cloud will show positive and negative sentiments in blue and red
colour respectively with the related bar chart showing the value and frequency
of occurrence of each word, in a descending order

[4] NRC cloud will show words with 8 different emotions and 2 sentiments. The
radial plot illustrates the frequency of words appearing.
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3. Text USER GUIDE FOR SHINY PET

3.3 Topic Modeling

Token frequency ~ Sentiment analysis = Topic Modelling = Network analysis

Number of topics to display

1 6] 10
Dm.‘.,.., —

1 2 3 4 s s 7 B ° ©

Top terms per topic

1 6] 20
— )
1 3 s 7 2

° " 1 I )

term

Figure 16: Topic modeling

[1] Slide to change number of topics (humber of charts).
[2] Slide to chage number of terms (within the chart).

3.4 Network Analysis

Token frequency Sentiment analysis Topic modeling Network analysis
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Figure 17: Network Analysis

[1] Pills button to allow user to observe bi directional or correlation network.
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4. Predictive USER GUIDE FOR SHINY PET

4. Predictive
4.1 Data splitting

The module starts with the tab which allows user to:

[1] Select the response variable for prediction

[2] Choose the proportion of training and validation (test) set
[3] Proceed with data splitting

Q Numerical variables = test === training

Choose response variable: accommodates amenities_count availability_30
0.05

D 1ce 0.3- 0.04- 0.075-
2 0.03 N
Training set (%) 0.2- 0.050-
0.02-
50 (80} 100
0.1- 0.025-
0.01-
W § 1 | |
50 55 60 65 70 75 80 85 % 35 100 0.0- — 0.00- 0.000-
8 2 [ 20 40 0 10 20

host_verifications_count latitude longitude
0.25- 25-

0.20- 20-
0.15- 15-
0.10- 10-
0.05- 5-
0.00- ; . . 0-

3 6 9 1. 25 1. 3C 35 1.40 1. 45

Figure 18: Data split tab of Predictive module

This will then create density plot for numerical variables [4] and bar chart for
categorical variables [5] with division between training and test set.
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test = training

p Numerical variables

accommaodates amenities_count availability_30
0.05-
047 0.04- 0075
0.3-
0.03- 0.050-
0.2+ 0.02-
0.025-
0.1- 0.01
0.0- 0.00- 0.000-
! ] ;
4 8 12 16 0 20 40 0 10 20
.
£
[}
c
@
h=]
host_wverifications_count latitude longitude
25-
0.20- 20- 20-
0.15- 15 15
0.10- 10 10
0.05- 5 5-
o'oo i ' ' ' 0 ] " . . 0 B " i
3 3 9 1.25 130 1,35 140 145 103.7 103.8 103.9
4 »
-
B Categorical variables @ -
bathroom_type hast_identity_verified host_is_superhost split
2000- 3000- 3000-
1500- 2000- 2000-
1000- 1000 1000 W test
500- ' "l
o Ly - . - . R
' ' \ [ ] ' |
host_response_time instant_bookable nelghbourhood_cleansad
= 1500- 20004 .
S5 1000~ 000
8 1000~ 200-
o e Al
o - — . odle ([I'T]
neighbourhood_group_cleansed property_type room_type
3000- 1500~
5000- 1000~
1000~
1000- 500~ 500~
0- . ——— 0- [ I-l_ _I - 0- I —

value

Figure 19: Train-test split distribution plot

4.2 Feature selection

User will be presented with 2 options for feature selection process: correlation
matrix and feature selection using Random Forest and Boruta method. In the
correlation matrix section, user can:

[1] Select variables of choice

[2] Select correlation method

[3] Select p-value significance criteria

[4] Produce correlation matrix

[5] Hover over matrix to view details on correlation value and p-value
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Data splitting Feature selection

Correlation matrix
Dt‘hooﬂc from numeric variables :
Search...

calculated_host_listings_count_entire.

aleulated_host_listing

calculated_host_listings_count_shared

Feature importance

Data transformation

homes
count_private_rooms

00ms

Model training Model evaluation

(7]

Correlation type:
® Pearson
- Spearman
Kendall

p-value:

D =

communication

Figure 20: Correlation matrix tab of feature selection

In the next section, user may decide to run the feature selection process by
Random Forest and Boruta method using the training set created from the
previous data splitting section. The plot for both methods will be displayed
side by side for comparison.

Last updated 27 April 2021
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4. Predictive USER GUIDE FOR SHINY PET

Data splittin Feature selection Data transformation
Correlation matrix Feature importance

Feature importance using Random forest and Boruta method
For feature importance, we use ‘random forest” method (from ranger package) and *Boruta® method (from Boruta package) as comparison for feature importance analysis. The

features will be sorted according to the importance score. Boruta

The absolute importance score from the two different methods are not in the same range and therefore are not to be compared.

Feature Importance (RF) Feature Importance (Boruta)

price_per_pax- price_per_pax- ==
accommodates - accommodates- o —{T1—
room_type- bedrooms- —-
alculated_host_listings_count_entire_homes- room_type- —0—
bedrooms- bathroom- —D~
calculated_ho: count- beds- I
lleulated_host_listings_ alculated_host_listings_count_entire_homes *—o—
ilculated host listings_count_private_rooms- -—{—e
host_total_ days_joined- -T—e
bathroom_type- —T
host _listings_count- amenities_count- o —m—
bathroom- latitude- o —{O—
days_joined- property_type- -
host_about_length- longitude - L ==
host_verifications_count- —~

amenities_count-
host_acceptance_rate-
minimum_nights-
latitude-
host_verifications_count
property_type
longitude-

host_about_length- —_——
host_acceptance_rate- ——
host_total_listings_count- —

host_listings_count ——

calculated_host_listings_count ——
minimum_nights- ——

neighbourhood _cleansed- neighbourhood_cleansed- ——e
availability_385- sculated_host_listings_count_shared_rooms- o
host_response_rate- ~—

review_scores_rating-

Figure 21: Feature selection tab comparing 2 different methods

4.3 Variables and recipe

Based on the result in the feature selection section, this tab allow user to
filter the variables to be included in the predictive model. This can be done
through the multi-input selection form [1]. This module comes with predefined
data transformation steps which can be displayed by clicking on the “Prepare
recipe” button [2]. This will provide user with the recipes that will be executed
in data transformation prior to model training [3]. To finalise variable selections
and apply the transformation steps, user can click on the “Transform variables”
button [4] which will navigate the page to the next section.
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Data splitting Feature selection Data transformation Model training Model evaluation
Variables and Recipe Transformed variable

Variable selection :

Search...

D = -
accommodates

amenities_count
availability_zo
availability_365
availability_60

availability_go

- -
m Deselect all p Prepare recipe
Recipe for linear regression and boosted tree Recipe for decision tree and random forest
Data Recipe Data Recipe
Inputs: Inputs:
role #variables role #variables
id variable 1 id variable 1
outcome el outcome 1
predictor 30 predictor 38
Operations: Operations:
Correlation filter on all_numeric(), -all_outcomes() Collapsing factor levels for all_predictors(), -all_numeric()
Centering and scaling for all_numeric(), -id, -all_outcomes()
Collapsing factor levels for all_predictors(), -all_numeric()
Dummy variables from all_nominal(), -all_outcomes()
Il Transform variables

Figure 22: Variable selection and data transformation tab

In this section, user will be able to check the train-test split distribution once
again after variable selection.

Train-test split Categorical variables

Numerical variables bathroom_type

0.08-

03 accommodates amenities_count e00-
400-
0.06-
0.2 200-
0.04-
0.1- 0- ' ] '
0.02-
host_response_time
0.0- ; ; : . 0.00- 1
4 8 12 16

[¢] 1‘0 2‘0 3‘0 4‘0 600-
z 400-
g = test = training 200-
© o- NN E—

host_response_rate host_verifications_count

0-25- 0.3- neighbourhood_group_cleansed
0.20-

0.15- 0.2- 1000-

010 750-

i 0.1- 500-
0-05- 250-
0.00- -~ 0.0- 0-

0 25 50 75 100 3 3 9 ' ' ' ' '

Figure 23: Train-test split distribution after variable selection
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The transformed numerical variables are also displayed for comparison, with
option to select variable of interest [5].

Check transformed variables:
original processed processed
200 original
processed
150-
100-
50
0-
0 10 20 30 40 2 0
value

Figure 24: Transformed variables before and after comparison

4.4 Model training

To train the model, user is provided with a selection of model algorithm e.qg. lin-
ear model and tree-based model. Each of the model algorithm has its own tabs
which mainly comprises the following set of sections: information of the model,
training result, and validation result.

4.4.1 Model information This section provides background of the model
that is going to be trained. External source is given in hyperlink for user to
learn more information about the model [1].

A. Training linear model User can proceed with model training by clicking
the “Train model” button [2].

Data splitting Feature selection Data transformation Model training Model

Linear Model Cross Validatic GLM Decision Tt Random Forest Boosted Tre

LNEAR MODEL B Linear regression model (LM)

A linear approach in modelling the relationship between a response variable and one or more explanatory/independent variables. The relationships

are modeled using linear predictor functions whose unknown model parameters are estimated from the data. Linear regression focuses on the
conditional probability distribution of the res; the values of the predictors rather than on the joint probability distribution of all of these

variables, which is the domain of multivariate analysis. The following regression model is fitted using the least squares approach using lin function.

Training

Validation

Prediction error D

Figure 25: Model information page and training
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B. Training other models Other models (Generalised Linear Model, De-
cision tree, Random Forest, and Boosted Tree) require cross validation (CV)
training sets. Prior to model training, user will be required to:

[1] Navigate to the “Cross Validation” page
[2] Select K-fold cross validation parameter
[3] Prepare cross validation training set

Data splitting Feature selection Data transformation Model training Model evaluation

Linear MDC]’QSS Validation GLM Decision Tree Random Forest Boosted Tree

K-fold cross validation

Cross-validation is a resampling procedure used to evaluate machine learning models on a limited data sample. The procedure has a single parameter called k that refers to the
number of groups that a given data sample is to be split into. It is a popular method because it is simple to understand and because it generally results in a less biased or less
optimistic estimate of the model skill than other methods, such as a simple train/test split. Source

The commonly used k value is 5/10 fold. For demo purpose, we can use 3-fold to speed up the process.

K-fold CV:

2 3

Figure 26: K-fold cross validation preparation

Once the CV training set is prepared, user can proceed to train the rest of
the models. Note that training for these models will take some time and user
will be prompted by a message which will disappear once model training is
completed.

GLM training in progress, please wait..

Figure 27: Training in progress loading page

4.4.2 Training result Once model training is completed, user will be di-
rected to the next section for the training result.

A. Linear model For linear model, the model fit result is given in a table
form [1]. Interactive exploration on coefficient estimate result is possible by
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selecting p-value criteria [2], sorting method [3], and tooltip information [4].
User is to proceed with model validation by clicking on the “Validate model”
button [5].

D Model fit result
TINEAEMODER r.squared adj.r.squared sigma statistic p.value df logLik AIC BIC deviance df.residual
0.78 0.77 53.40 87.091 0.00 44.00 -6033.50 12159.01 12390.06 3078332.41 1077
Info
»

Validation
Prediction error Coefficient estimate result
p-value: Sort variables by:

room_type_Others-
host_identity_verified_TRUE.
host_response_rate-
instant_bookable_TRUE. -
host_is_superhost_TRUE, -
minimum_nights-

availability_30-
reviews_per_month-
latitude-
property_type_Others-
bathroom_type_Private- prO_Deﬂv,type,hoste\
bathroom_type_Shared- —_— | pvalue: 0.04546
neighbourhood_cleansed Rochor- ——

host_response_time_within.a.few.hours- _—
host_response_time_within.an.hour-
neighbourhood_group_cleansed East.Region- _—

Figure 28: Training result page of linear model

-30 -20 -10 20

estimate

B. Other models The rest of the models’ training involves hyper-parameter
tuning where the summary will be displayed once training is completed.

[1] The hyper-parameters are plotted and grouped according to 4 types of
metric (RMSE, MAE, MAPE, Rsquared)

[2] Next, user will be able to view the best model according to the metric of
choice through the dropdown menu selection.

[3] The data table below will respond to the metric selection and display the
best model on top

[4] Click the “Choose best model” button to select the best model based on
selected metric.
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Linear Model Cross Validation GLM Decision Tree Random Forest Boosted Tree

Hyper-parameter tuning result
GLM
mae mape

Icn\/ ——"
Info 428
49.0-
wr
48.5-
> 2 . 12.6
Validation
48.0-
1e-08 1e-05 1e-02 le-08 1e-05 1e-02
rmse rsq
0.5970-
19.20-
0.5965-
19.16- 0.5960-
0.5955-
19.12-
0.5950-
19.08- - : { 0.5945- . ‘ :
le-08 le-05 le-02 le-08 1e-05 le-02
penalty

Choose metric to select best model:

D C— ! g

penalty mixture .metric .estimator mean n std_err .config
9.768705e-09 0.01118848 rmse standard 19.08070 3 1.0286435 Preprocessor:_Modelo1
9.521139¢e-06 0.02671872 rmse standard 10.08543 3 0.9850688 Preprocessor1_Modeloz
5.454643e-10 0.98049882 rmse standard 19.08874 3 0.9647660 Preprocessor1_Model1g
1.025238e-04 0.70816471 rmse standard 19.08937 3 0.9654634 Preprocessor:_Model13
3.888468e-10 0.80093649 rmse standard 19.08938 3 0.9645852 Preprocessor1_Model16

Figure 29: Training result page for GLM

Once best model is selected, different information will be displayed depending
on the model algorithm. For GLM, the coefficient estimate will be plotted and
sorted according to the estimate value.

Coefficient estimate for GLM model @ - i

(Inta 1 .
racm ty e Pr| r@iﬁ’# = L] .

1
host 1 «*
prcperl;rg; sé :
e

host_ vem‘?\’éar?“ {

amer\t
reviews, p o

!

neighbourt l.' ke
neighbourl

i I
neig uuRwachean
na\ghl?%ﬁgﬁ%g%% E?ﬂi%:@‘é%z%#ﬁ : " '
estimate

Validate model

Figure 30: Coefficient estimate plot

Tree based model will have variable importance score displayed, with addi-
tional tree visualisation for decision tree model.
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Variable importance

price_per_pax -

host_listings_count -

miinimum_aghts ~
host_acceptance_rate
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latitude -

-4

Ed
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Importance
Decision Tree visualisation
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Figure 31: Variable importance and tree visualisation

4.4.3 Validation result After validation process, the predicted value will be
plotted against the actual value in an Rsquare plot [1]. The calculated metric
performance is also provided below the plot [2].
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T 3 DT Prediction Result
DECISION TREE

rs
S
o

Info

Training

w
=1 S
o =

Predicted price_per_pax
N ~
I
<

0 100 200 300 400
Actual price_per_pax

Figure 32: Model validation result page

4.4.4 Prediction error For linear model, additional section is available to
explore cases with high prediction error.

[1] Select how many prediction points with highest deviation from actual value
[2] Select how many top predictors to be displayed
[3] Select p-value threshold for deciding significant predictors

[4] Plot of training data distribution as histogram, overlapped with points where
prediction error is high

[5] User can single out specific point by double clicking the “id” number in the
legend

[6] Details of point with high prediction error and their predictors value are
displayed in a table
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L7
p Select top N prediction error: Select top N predictor: p-value:
o H‘ 8 F 5 _
Ty LI | I LI | L} 1 1 I
147 YOS

Info wWoWw oM W 2 K BW 1 3 $ T 9 n ]

Training d latitude neighbourhood_clesnsed_Rocher price_per_pax id
800

Validation
- B -
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EEH
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600-
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400-
200-
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1 15 o o

292

Figure 33: Prediction error page for further exploration

4.5 Model evaluation

To perform model evaluation, ensure that at least 1 of the model algorithms
has been trained and validated through the previous sections. This section
comprises 3 pages:

4.5.1 Information page To start the evaluation, click on the “Collect model
performance” button to gather all the best model that has been trained and
validated previously.
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Data splitting Feature selection Data transformation Model training Model evaluation

Model evaluation

In this section, we will bring the best models from each model type and compare their performance metric. Based on final model selection, new

_ values of input variables can be entered to predict the target variable.
Collect model performance
Performance

Predict

EVALUATION

Figure 34: Model evaluation page

4.5.2 Performance Upon clicking the button, the next page will show:
[1] Comparison of models along with their performance metrics

[2] Through the dropdown menu, user can select the best model that will be
used for prediction

[3] Finalise model selection by clicking the button

Data splitting Feature selection Data transformation Model training Model evaluation

Best model performance comparison
EVALUATION

@ = B
mae mape
Info 10- s0
40-
Performance 5
- ” _
- ' 0 0- '
() GLM GLM

Predict [1}

b DTree ™ DTree
g
7
4
rmse =
20- 4
0.8-
15- 0.6-
10- 0.4-
5- 0.2-
0- . . . oe- . '
LM GLM DTree DTree GLM LM
Choose model:
2 s - 3 Selectfinal model

Figure 35: Model performance comparison page

4.5.3 Predict After selecting the final model, user will be directed to the next
page for prediction with new input variables.

[1] All variables selected for model training are displayed for user input

[2] Once input variables are defined, click on the button to calculate response
variable using the selected model

[3] Predicted value is displayed
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Data splitting Feature selection

e

Data transformation

Model training Maodel evaluation
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Figure 36: Prediction page with input variables and predicted value
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