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SAS text Mining Process

Imranul Kabir Chowdhury, Missouri University of Science and Technology, ichowdhury@mst.edu
Wen-Bin Yu, Missouri University of Science and Technology, yuwen@umsystem.edu

Abstract

The recent surge in Al advancements, particularly generative Al, has grabbed the attention of major tech
companies who are all striving to integrate it seamlessly into their products. This highlights the need to
evaluate the various Al products on the market and identify the features that resonate most with users.
SAS Enterprise Miner, a powerful text analysis tool, can be used to uncover hidden insights from user
reviews. In this study, we will leverage various SAS functions to analyze reviews of different Al
applications. By analyzing these reviews, we aim to pinpoint the unique strengths of these Al applications
and propose improvements for existing ones. Furthermore, we hope to shed light on the potential social
and economic impacts of these advancements based on our findings.

Keywords: feature extraction, text mining, SAS Enterprise Miner, Al products, customer reviews,
information retrieval.

Introduction

This paper aims to identify the most appealing features of Al products by analyzing user reviews with SAS
Enterprise Miner, a powerful tool for handling large amounts of text data. By pinpointing frequently
mentioned features and functionalities, this analysis can empower users to make informed choices and guide
developers in prioritizing future features. Additionally, the project will compare the capabilities of different
Al products, explore their unique strengths and weaknesses based on user sentiment, and identify potential
social and economic impacts. This comprehensive analysis will provide valuable insights to improve
existing Al applications, inform marketing strategies, and ultimately guide logical decision-making within
the Al product landscape.

Literature Review

Generative Al, a type of artificial intelligence that can create new content, has become significantly more
powerful and efficient merit to recent advancements in deep learning. Examples like Bard (Gemini) and
ChatGPT have garnered significant attention. This technology has the potential to revolutionize various
industries like healthcare, finance, and entertainment. While still in its early stages, businesses are actively
looking to integrate generative Al engines into their applications to better serve their customers reported by
IBM (IBM, 2024). Developers are also busy creating specialized generative Al solutions for the market as
per marketplace named Product Hunt (Wright, 2024). However, to ensure effective integration, it's crucial
to review and analyze the requirements for these Al tools/ plugins developed based on generative Al engines
as Parti mentioned the benefit of using no-code tools for automation (Parti, 2024). Text mining techniques,
which involve analyzing large amounts of textual data, can be used to gain valuable insights from user
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reviews. This analysis can help us understand how to best utilize text mining on user comments and reviews
found on webpages and blogs.

Perform text ‘ Discover Identify basic Classify Making Logical
mining on stories how features of ' customer ‘ decesions by
customer _ user are taking - different Al - perceptions = exploring
€ reviews on ¢ advantage of ‘5 applications = and segment G Customer trends
£ various Al 9 Al applications. S andit's @ customers. o ?gr(wjtaptriigarmg
& products. A 2 relations to the (@) g suggestion for
reviews. enhancing Al

applications.

Figure 1: Info Retrieval Process.

Chowdhury with his associates (Chowdhury, Latif, & Saddam, 2016) explores the use of microblogging
platforms (like Twitter) to analyze informal text for opinion mining on various topics. Businesses can
leverage this extracted information, such as public sentiment on a particular product or service, to make
informed decisions. This research lays the groundwork for an information extraction framework that can
be used to verify sentiment intensity of public opinion on a larger scale using unstructured data. In one
study Segall and his team (Segall, Zhang, & Cao, 2009) compared SAS Enterprise Miner to another
software program, Megaputer PolyAnalyst, using hotel survey data. Their research revealed that SAS
Enterprise Miner offered a more in-depth analysis of the customer reviews, providing businesses with richer
insights into guest experiences. The ability to integrate with social media platforms is another advantage of
SAS Enterprise Miner. Yap with his colleagues (Yap, Abdullah, Abdul-Rahman, & Tan, 2018) conducted
a study where they analyzed Malaysian customer reviews of Proton cars retrieved directly from the
company's Facebook page. By employing sentiment analysis techniques within SAS, they were able to
gauge overall customer satisfaction, revealing a positive sentiment towards the car brand. Mobile app
reviews also hold valuable insights. Liu and team (Liu, Sarkar, & Chakraborty, 2013) investigated reviews
of Android apps using SAS Enterprise Miner. Their study compared different sentiment analysis models
and found that NLP-rule based models provided a deeper understanding of customer sentiment compared
to standard statistical models. This highlights the importance of using the right tools to extract the most
meaningful information from customer reviews.

Social media listening in real-time allows businesses to stay on top of customer sentiment. Jha and Guggila
(Jha, Guggila, & Chakraborty 2016) explored tweets about Tesla cars using SAS Enterprise Miner. Their
research uncovered a positive sentiment towards the brand and a strong customer preference for Tesla
vehicles. This real-time feedback allows businesses to address any emerging concerns and capitalize on
positive trends. Understanding the relationship between customer experiences and expectations is crucial
for improvement. Tolety and Choudhary (Tolety & Choudhary, 2018) analyzed American Airlines customer
reviews with SAS to identify these connections. This valuable information can be used by airlines to tailor
their services to better meet customer needs and expectations, ultimately leading to increased customer
satisfaction.

Finally, Mellachervu (Mellachervu, n.d.) showcased how SAS Enterprise Miner can be used to inform
product launch strategies. Their study examined Amazon customer reviews to identify product strengths
and weaknesses. By leveraging these insights, businesses can develop products that resonate with their
target audience and achieve greater success upon launch.
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Methodology

In this project we have followed the below structure as our methodology for feature extraction of Al
products. The methodology includes exploring data by collecting data manually in excel format to gather
user comments. This data then undergoes text mining, where SAS Enterprise Miner, a data mining tool,
extracts and analyses the comments. The tool identifies relevant pieces of information, or features, from the
comments. By analyzing these features, the process aims to find valuable insights, such as user sentiment
or common topics. Finally, these insights are used to draw conclusions that can improve the deeper
understanding of user opinion about the Al applications and market trend.

. @ ==
P .

_Exp Lrlng Data
-l Lo 1l

Collecting data Text mining

Finding useful

Features using SAS Extracting
Enterprise Miner information of Al
products from
users’ comments

manually from the
website insights & drawing

conclusions

Figure 2: Research Methodology.

Data Exploration
The first challenge is to find the dataset and identify the tools for extracting & preparing the dataset to fit

for handling and running our desired functions in SAS text miner client software. The data collection
method that we followed is provided below in figure.

Q Product Hunt - - - .

Data Source Excel Dataset

Figure 3: Data Collection Method.

Data have been collected manually in a CSV format. For this project it is decided to collect the first ten
products to see how people are reacting to the Al plugins or tools. After running the web tool, got to
export the dataset as excel format shown below:
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Product - Comments | Length~
Emma Al The navigation on the Emma Al website is intui 756
Pitch N Hire Applicant Tracking Promptly, cheerfully, and professionally. Folkw 725
ChainGPT ChainGPT and ChatGPT are the same enfity.Afte 708
Movie Deep Search by Al Keyta I'm a participant of the Movie Deep Search Bet: 691
GPTBots.Al This is an amazing product! It seamlessly conne 677
Venturefy.ai Ithink Venturefy is going to be a deal breaker 660
ChatGPT I dont think so anyone currently doesnt know v 659
GPTBots.Al It offers a user-friendly interface and seamless 647
Emma Al I can't believe how amazing my experience has 643
Canva As a non-designer, it's made my life very easy v 643
Zipy Zipy has truly revolutionized my debugging exg 642
GPTBots.Al GPTBots.Al refers to artificial intelligence techn 637

Figure 4: Exported dataset in excel.

Text Mining Process

SAS Enterprise Miner unlocks valuable insights from user reviews through a text mining process. It starts
with the text parsing node, which acts like a word separator, breaking down each comment into individual
terms. These terms are then organized by frequency to identify the most commonly used words. Next, the
text filtering node refines the analysis by eliminating irrelevant terms, similar to decluttering your closet to
focus on the most important items. Finally, the text clustering node takes center stage. Here, a technique
called Singular Value Decomposition (SVD) helps manage the data by transforming it into a more
manageable format. Different clustering methods are then used to group similar terms together, revealing
hidden patterns within the reviews. This process allows us to extract valuable knowledge from seemingly
unstructured text data. Below is the setup for the SAS text miner application:

Figure 5: Text mining process using SAS Enterprise Miner.

Result

This project delves into user reviews on Product Hunt, a platform for discovering new products, to
understand what features resonate most with users in the realm of Al. By analyzing comments about recent
Al developments and how they optimize product features, the researchers aim to identify the most valuable
and interesting aspects of Al products. Following a step-by-step approach, they first use an "interactive
filter viewer" to pinpoint frequently mentioned terms, likely reflecting key Al features based on user
discussions (details likely shown in Table 1). Next, they plan to delve deeper into each term, analyzing
comments to tell a "story™ that explains how Al is applied in that context (e.g., automating hiring) and how
users perceive this application (e.g., positive comments suggesting user appreciation). Ultimately, this
project leverages user voices to gain insights into successful and user-friendly Al features.
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Table 1: High Weighted Termes.

Concept Link Results

Term Frequency Doc

Hire

27 20

Weight

0.613, 0.66

Integrate 22 21

0.599

Struggle 5 5

0.787

issue 14 14 0.65
Problem 20 20 0.603
developer 31 27 0.569

Useful tool 10 10

0.695

zeda 13 11

0.688

As per the findings, the result had a view of 2-3 order concept link. It can easily draw the conclusion from
the below concept link scenario of platform integration, for example ai platform is capable of integrating
enterprise data and user-friendly interface and help prepare chatbot. The concept link “developer” says that
zipy is a useful tool/ plugin for developer that can auto fix customers bug quickly and text relevancy is 0.4.

P
B searh ;| Ay | Oear
COMMENTS | TEXTELTER SWPPETA | TEXTRATERRELEVAMCE | LewTH | FRODUCT
avn e use ety
purpases .. Kudos 1o the Zi
taam for their evcelent wrk. ...
1:|wilneapmswm ress them. However
jevelopers can now find sobsions i S660) Zgy
o yame wiha warks 1o S0k Customer bugs .. By FLGSPZy il ActoFi
quickdy. T Impressed e or J5-based app, and how it provides in your local Tipy sessien. 210 Zpy
outofx suggestions in
Zipy hes complately b g geme Ty hes complstely 02 510, Zpy
y dabugging experience. As o urified platform for use session | .. Ziy has ruy evolutonized
it offrs an efficiert and rdegrated soiucon for al my | my debugaing ... Truly,
g ableto | an indispénsabi 100 for
uing 20 Zgy
and fang issues. i s readiness to assist with queries furd
ke e, T, 1y i 0 apenabl ol fo 1y 4P
Ty Sesson Piyback and Montarng s 3 game-changer for Chetene BARNS0ns. Debugging | . Zipy's Sesaun Payback and
e s0s [t 02 9 2y
g e e . e b g 2oy 85 oy Gy e rgoing i sesons | g ek e gy
0 undereandng he pShour o 608 By WCh et ncountard e, 2y ChatGeT e been bing . e 04 2540 20y
Terms

Figure 6: Concept link " Zipy"".
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The term “Hire” influenced by the reviewer as per screenshot below. To check the story behind the concept
link it was required to search further the concept link and get the scenario, which verifies the information
as desired and for this search. Finally, SAS responded with a relevancy score 1.0 and discovered the product
is Pitch N hire.

‘Fns Edit View Window

‘ -
B 2 | Searcn ;| TERIxe >#30b Apoty || Clear
F] Documents = [-E-f
COMMENTS TEXTFILTER _SNIPPET TEXTFILTER _RELEVANCE LENGTH ¥ PRODUCT
Pitch N Hire is actually definitely beneficial at pushing candidates to perform well since the total complexity of the evaluations makes | ... Pitch N Hire is actually definitely
the test difficult to complete because you have to be extremely focused. This is really benefidal to us because it makes the filtering | beneficial at ... 0.182 350.0 | Pitch N Hire Applicant Tr..
process easier to go forward in successive stages of the recruitment process.
Companies may employ the top people by using Pitch N Hire. Pitch N Hire features a highly user-friendly UI and is very ... using Pitch N Hire, Pitch N Hire
well-organized. Candidates can search through a wide variety of jobs on the website to discover one that best suits them. 1 features ... wide variety of jobs on 1.0 348.0 | Pitch N Hire Applicant Tr..
heartily urge everyone to utilize Pitch N Hire because it's wonderful for both employers and job seekers. the website to discover ... utilize Pitch
The site is simple to Use, has a nice front page dashboard with solid metrics, can post jobs and track applications rapidly, and .} can post jobs and rack
interfaces with the HRIS system. The hiring process is effident and simple to move candidates through. It is also simple to search lications rapidly, ... system. The 0.566 339.0 | Pitch N Hire Applicant Tr..
for candidates and maintain records. excellent customer and technical support. hiring process is effident and simple
Pitch N Hire's versatile fiexibility offers a distinctive, all-encompassing solution for a range of project needs. 1t has been Used to .. Pitch N Hire's versatie fiexibilty
create forms for task assignment, progress monitoring, MVP creation for field testing, and other purposes, There isn't much to offersa . 0.182 320.0 | Pitch N Hire Applicant Tr...
criticize, either, thanks to the excellent user interface.
T use Canva for basically everything! .. Canva made my job so easy and
From social media posts to presentation to even writing a resume. enriched the ..
I'm a visually sensitive person and before Canva, I sept hours finding the right icon or picture for my presentations. Canva made 0.159 310.0 | Canva

my job so easy and enriched the quality of my work.

Thank you Canva team.

—
T recently needed to employ an assodiate to assist me with my work and chose to do so via Pitch N Hire, T received many <+« via Pitch I Hire, T received many

applications, and Pitch N Hire was able to help me keep track of the applicants and create my evaluations. Workflow management is || applications ... and Pitch N Hire was 0.364 304.0 | Pitch N Hire Applicant Tr..
another feature of this tool that is guite beneficial. — able to help m:

My onboarding procedure was handled by my organization using Pitch N Hire, and it was really smple. Through the portal, they also | .. Using Pitch N Hire, and it was

let us know about payrol PTO and perks, so I check it frequently. Twe never had a problem with it. Compared to other platforms, | really .. 0.182 300.0 | Pitch N Hire Applicant Tr...
operates 2 lot better in my experience.

Pitch N Hire offers users an intuitive platform for monitering tine and receiving pav information. 1 confinue to use the servi Pitch N Hire offers users an

Figure 7: Concept link "hire™.
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Cluster Result

Different cluster settings were tried to reach the best mutual exclusive combination of the cluster. The
optimal one (Figure 8) we got with train settings: for variable SVD resolution low, dimensions 200, and for
cluster option maximum and cluster number 50. SAS Enterprise Miner responded with 12 clusters, which
is a better combination as it can distinguish the mutually exclusive information to the limit. During the
process the following screenshot has been taken for demonstration.

B Enterprise Miner - Alrevie & Results - Node: Text Cluster Diagram: Al_Reviews = o X
File Edit View Actions Options Window File Edit View Window
FrhRX k@G sl DR e H &
[Ea — e
@ﬁ“{:g’wm © Cluster Frequencies | = [ | £3 |l Cluster Frequency by RMS [= = [
£ (&I Diagrams
X ] = = °
Fi-{E1 Model Packages [5)
008 -
. s =
Z =]
v B
. Property Value 005
ode ID extCluster = T T T
| Imported pata | | 100 20 a0
| _[Exported Data | Frequency
E ElEra
Distance Between Clusters = 5 == e
I —— | Hil =E[EE
[ETransform = T
+{SVD Resolution Medium 2 User: u63591488
“Max SVD Dimensions 200 14 3 Date: 01 December 2023
Ecluster - 4 Time: 21:41:40
FExact or Maximum Number Maximum - 5
| +Number of Clusters 50 | = 6+ Training Outpus
| Hctuster Algorithm [Expectation-Maxim| > o4 = = g
“Descriptive Terms 15 8
(create Time 05/11/23 20:58 a o 2
Run ID 2a811aa7-5aee-18] 4 1o
Last Error 1
Last Status Complete n L] 12 Variable Summary
lLast Run Time. 01/12/23 21:41 J I U 1 )
Run Duration 0 Hr. 0 Min. 4.87 5| 4 C ! 2 14 Heasurement ©  Frequency
Grid Host X 15 Role Level Count
User-Added Node No E EES ‘:‘E‘:
= =S
ClusterID | Descriptive Terms Frequency | Percentage Coordinate | Coordinate | Coordinate | Coordinate | Coordinate | Coo
1 2 3 4 5 6
General Tgood future +crypto +nice chaingpt helpful +thing pretty +amaze +know world befter interesting +cool .. 385 9%  0.07367 -0.02509 -0.02032 0.058025 0.001307 0.
General P 2+project ‘great project’ ‘amazing project’ +'good project’ +best project’ moon +good success +hope +ar. 161 8% 0053324 -003207 -0.03125 0.100386 -0.01114 0.
D 3awesome 'awesome tool' 'awesome product’ ‘awesome project' +early +thing +hope +conversation +inn__ 40 2% 948 003082 -0.01897 0084083 -001125 0.
4ai +platfiorm chatbot data +power +capabiity emma +create +echnology +service +allow +customer + 201 10% 0230857 0.026668 -0.06753 -0.00352 -0.00855 O.
5+movie +help +ind +search +aste deep movie search ‘alot' +deep +fim +watch +people +recomme. 102 5% 0105931 -0.06567 -0.05371 0.136341 0.003133 0.
8chatgpt emma +assistant +task 'ai assistant' ai productivity chat gpt accurate +conversation +answer 162 8% 0227142 007378 -0.00418 -0.00414  -0.004 0.
7+product +great ‘areat product’ 'good product’ +ounder ‘great tool' congrats +manager +ook +good +id... 119 6% 0103868 -002805 -0.03199 0.169778 -D.05025 O.
8+work pitch hire +simple +candidate +hire +applicant ‘work efficiency’ +iob +post +time efficiency +pro._ 197 10% 0113122 -0.03484 -0.03141 0.100878 0.019117 0.
9venturefy parency launch trust verification congrats p +business softwa. 89 5% 0098895 -0.01956 -0.02628 0.092666 -0.02691 O.
10+tool canva +desian zipy +template graphic play plug media social +customer 'customer support’ +rec . 221 11% 0167934 -0.05003 -0.05249 0.194866 0.112339
11+easy +love +experience amazing visual +design +qreat experience’ beautiful +good *user +areat ove. 164 9% 010012 -0.05747 -0.05676 0.119238 0.039068 0.
12+app. areat best +bestapp.’ +areat app.’ +wish +message personally +'areat experience' +response +.. 105 5% 0066462 -0.02345 -0.03271 0.082669 0010691 0.

Figure 8: Cluster Result (12 clusters).

Below are our cluster descriptions form the better result (Figure 26):

Cluster

Table 2: Cluster Description.

Description

Cluster

Description

Group 1

reflecting future of crypto and product
chainGPT.

Group 7

is about customer good product.

Group 2

reflecting about good project.

Group 8

is reflecting hiring process application pith hire.

Group 3

reflects review of awesome tool.

Group 9

is about business relation product venturify.

Group 4

reflects customer service tool emma.

Group 10

talks about graphic design tool Canva.

Group 5

talks about deep movie search.

Group 11

represents about user experience.

Group 6

is about chainGPT (blockchain based)

Group 12

discuss more about great app.
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Analysis from the Result

A significant portion of users discuss specific products and services, including Emma, Venturify, Canva,
and a category of "Great Apps.” This indicates a strong trend of user feedback within the analyzed data.
Businesses can leverage this information by conducting sentiment analysis within these clusters. By
understanding how users feel about these products and services, businesses can identify areas for
improvement, address user pain points, and ultimately enhance customer satisfaction.

Another interesting insight comes from user discussions on future trends and innovation. Groups focus on
topics like cryptocurrency (future of crypto) and innovative projects, suggesting users are engaged with
advancements and have expectations for progress. Analyzing these clusters can provide valuable insights
for businesses. They can learn about user expectations for future developments and potentially identify new
product development directions that align with user interests. The analysis also reveals user focus on process
improvement. Discussions around deep movie search and the hiring application Pith Hire highlight a desire
for efficiency and effectiveness in specific tasks. Businesses can use insights from these clusters to
streamline user workflows. By understanding the aspects of processes that users find cumbersome or
inefficient, businesses can implement changes that make it easier for users to achieve their goals.

Finally, a dedicated cluster focused on user experience (UX) suggests that users value intuitive and user-
friendly interfaces. Analyzing this cluster can provide valuable feedback for businesses. By understanding
how users interact with their products and services, businesses can identify areas where the user interface
can be improved. This can lead to a more positive user experience overall, potentially increasing user
satisfaction and engagement.

Conclusion

In conclusion, by understanding user opinions through these clusters, businesses can make data-driven
decisions to improve user experience, product development, and overall customer satisfaction. Analyzing
user feedback allows businesses to stay attuned to user needs and expectations, ultimately leading to a more
successful and user-centric approach.
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