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News

JMP
®

 Live

• �New Control Chart Warnings notify subscribers 
when charts show conditions outside of  
predetermined specifications.

• �New Manage Connections tool defines and  
names connections in one-time set up. 

• �Automatic page refresh when new information  
is available.

• �Enhanced JSL interface supports name-based  
connections, changes to attributes on individual 
reports, updates to data on an existing post, empty 
folder creation, report and folder deletion and 
search for posts, folders and reports.

• �New data management options allow updates to 
an individual child post and updates to data on an 
existing post without republishing the original post. 
Note: Permissions control who can update data. JMP Live sends email notifications to specific  

users when control chart posts indicate  
out-of-spec conditions.

See jmp.com/live

JMP Live takes the robust statistics and  
visualizations in JMP and extends them  
to the web, privately and securely. 

International scientific consensus has 
long held that efforts to mitigate climate 
change will only succeed if and when 
they are combined with adaptation:  
ending fossil fuel dependency and con-
verting to sustainable energy solutions. 
Fortunately, emerging innovations are 
making that adaptation easier.

German company Heliatek has developed 
a pioneering organic solar film that is  
making the goal of 100% green electricity 
a reality by addressing the previously 
unmet need for a solar installation  
optimized for various architectures (e.g., 
vertical). Founded in 2006 as spinoff  
company of the Technical University  
of Dresden and the University of Ulm,  
Heliatek was awarded the prestigious 
German Future Prize in 2011 and recog-
nized by the World Economic Forum as  
a Technology Pioneer in 2015. 

Heliatek’s key innovation, HeliaSol, is a non-
toxic, ultra-lightweight and ultra-flexible 
solar film suitable for covering curved and 

The sky’s the limit
Heliatek scales up manufacturing of the world’s 
first organic thin-film solar panel technology

irregular surfaces. “What differentiates 
[HeliaSol] from traditional photovoltaics  
is that it can cover market segments not 
covered by traditional photovoltaics – 
especially because of building loads,” 
explains process integration engineer  
Torsten Weber. At less than 1mm thick, 
HeliaSol enables architects to utilize  
a structure’s full surface area for solar 
energy generation activities. This  
design innovation makes energy  
neutrality more attainable in the urban 
built environment.  

From pilot to production  
at scale
Weber, who joined Heliatek in 2017 is 
part of a team responsible for yield  
process optimization at the company’s 
pilot and mass production fab. With 2020 
marking the company’s first go-to- 
market industrial scale production  
milestone, Weber says technology trans-
fer in their custom roll-to-roll production 
environment has brought with it some 
unique challenges.

©Innogy

Challenge
In order to manufacture its pioneering photovolta-
ics at scale, Heliatek developed a unique roll-to-
roll production environment using state-of-the-art, 
custom-designed manufacturing equipment. 

Solution
In search of a multipurpose statistical software, 
Heliatek made the decision to license JMP as it 
offered both user-friendly visual tools for quick 
data exploration and sophisticated statistical plat-
forms for advanced analysis. Across Heliatek, the 
Graph Builder feature in JMP is seen as a crucial 
part of the data exploration necessary for the 
company to deepen its process knowledge as 
manufacturing operations scale up. 

Results
A custom-scripted dashboard developed in JMP 
uses an automated alert system to enable 
Heliatek’s fab operators to respond more quickly 
when processes exceed specifications. Process 
integration experts estimate that the alarm 
dashboard alone has improved yield by as much 
as 5% in pilot production. 

Online Resources

Watch our webinars
Expand your skills through our  
complimentary webinar series  
for JMP users of all levels.
jmp.com/mastering

1

2

3

Get the details
See a comprehensive list of new  
features for JMP 16 and JMP Pro 16. 
jmp.com/features

Join our user communities
Ask questions and get answers from JMP  
experts around the world. Share and  
download add-ins, scripts and sample 
data. Explore special areas for Discovery 
Summit resources, academics, JMP 
administrators and users groups.
community.jmp.com
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“Our product is really new and innovative,” 
Weber explains. “What that means is  
that our machines are also unique and 
challenging to build. Thus, our data input 
and data streams are strongly customized.” 
Whereas standard equipment would 
arrive with some legacy process knowl-
edge and statistical process control (SPC) 
expectations, Weber and his colleagues 
are starting from scratch to build process 
knowledge by monitoring production 
across multiple process and machine 
parameters from different sources at  
the fab.

Establishing SPC for a custom production 
environment begins with a metrological 
survey of all the measurements being 
made by the equipment, Weber 
explains.  Initial ideas about the fab’s 
warning limits needed to be verified  
by a combination of baseline runs and 
experiments. Data outputs were then 
adjusted to generate the data needed 
to ensure good SPC while also discard-
ing unusable data that would only 
waste storage resources. 

An efficient data strategy, Weber says, 
relies not only on optimal data collection 
but also the diligent logging of deviations. 
Learning from failures is a key part of  
process improvement, and each out-of-
control event helps the team to learn  
more information about process limits.  
But running processes outside of specifi-
cations can slow the commercialization 
process and add to scrap costs, making 
it imperative to swiftly spot and correct  
deviations. To improve response times,  
a better solution was needed. 

That’s why Weber created a custom alert 
dashboard in JMP.

Custom-built for  
out-of-control processes 
Taking inspiration from a traditional alarm 
circuit board, Weber used JMP Scripting 
Language (JSL) to build a custom dash-
board for the Heliatek fab that quickly 
alerts operators when process deposition 
rates exceed specifications within a set 
timeframe. “It’s close to an alarm board,  
but without all the little red and green 
buttons,” he explains. “And with the 
advantage of quickly applying the  
statistical methods which JMP offers.”

The 
dash-
board was 
intentionally built with 
visualization in mind, Weber 
explains, because good visual design 
enables operators to understand at a 
glance which processes are operating 
out of control. The dashboard shows 
multiple process parameters at a time, 
each color-coded like a traffic light to 
indicate how well processes are operat-
ing. The data is updated as a continu-
ous loop, meaning that at any given 
time, a quick look could help to diag-
nose or anticipate problems.

As busy operators will not always be  
looking at the dashboard, however, a  
key feature of the system is its ability to 
generate automated alerts in the form of 
an email. When a parameter turns red, 
indicating that a limit has been exceeded, 
the system will automatically send an 
email to a list of people – operators, shift-
supervisors and engineers. Furthermore, 
an alternative to the JSL - “Mail()” function 
executes the mail transfer via internal 
SMTP server.

“�Our product is really new and  
innovative. What that means is  
that our machines are also 
unique and challenging to build. 
Thus, our data input and data 
streams are strongly customized.”

    	 Torsten Weber

With straightforward 
scripts in JMP, Weber 
can easily adjust the 

dashboard’s settings  
to create rules and 

exceptions to the alert 
system. JMP software’s 

graphical interface and  
built-in data visualization func-

tionality are key in not only the 
dashboard itself, but also the process  
integration team’s ability to explore and 
learn from out-of-specification events.  
Furthermore, graphs can be shared even 
with users of other software through a  
customized HTML script, which also helps 
overcome loading hangovers and auto 
reload add-ins. 

Improving yield  
1-5% in pilot production
Since its rollout, Weber’s alarm  
dashboard has dramatically shortened 
operators’ reaction time to out-of-control 
processes. The faster operators receive an 
alarm, the sooner they are able to gather 
people together to figure out a solution, 
he says, and this has knock-on effects on 
improving yield and reducing scrap.

“The alarm board probably improved 
yield about 1% to 5% in our pilot produc-
tion,” he says. “It depends on the task, but 

based on a set of experiments and runs,  
I think 1% to 5% is a huge improvement.”

This success he attributes in no small  
part to intuitive visualization: “With our 
alarm board, you can quickly see when  
a parameter is out of control. And even  
if you have multiple parameters, it’s  
still really easy – not just with the alarm 
board but also when you think about 
Graph Builder.”

“We use Graph Builder for both the alarm 
board and other data we want to analyze 
to get a quick overview through correla-
tions or distributions.” It’s what Weber 
calls “quick and dirty data visualization”; 
data crunching and exploratory analysis 
help to build deeper process understand-
ing of the process and interaction with 
various parameters.	

Data visualization +  
advanced analytics
Interactive, user-friendly visualization was 
one of the key considerations of Weber’s 
decision to license JMP in the first place. 
Says Weber: “We wanted to have an ana-
lytical software that most of the people 
here [at Heliatek] could use.” 

While other packages offer graphical fea-
tures – and open source coding languages 
could have been used to create a custom 
dashboard – the beauty of JMP was that it 
did both. And though Weber’s team has 
not yet reached a point in the fab’s lifetime 
where design of experiments (DOE) is  
useful, Weber says he expects to begin 
using the feature very soon. 

“JMP is a really attractive and easy-to-use 
software that also has interesting features 

like DOE and all the other statistical analy-
ses I might need,” he says. “To have this 
tool – and also to be able to code in this 
tool – is great. In JMP, you have a software 
where you can analyze the data and also 
build some of your own applications with 
scripts. With JSL, you can quickly learn a 
lot of things.” 

‘Never-ending story  
of optimization’
As data streams and manufacturing sys-
tems become increasingly automated, 
Weber says he anticipates an even greater 
role for dashboards and continuous-loop 
data visualizations. In no small amount of 
time, Heliatek will have more of its data 
processes automated, fully or in part, and 
a digitized system could use algorithms  
to learn and respond to out-of-control 
event alerts. 

“It will be a never-ending story of optimi-
zation,” Weber says. And that’s a good 
thing: Continuous innovation cycles at 
pioneering companies like Heliatek are 
what is helping to solve the climate crisis. 
As production of its organic solar film 
ramps up, more buildings are able to go 
fully energy-neutral. 

 Online
Make dashboards a central part  
of your engineering workflow:  
jmp.com/dashboards-panel

Coming soon to a city near you:  
heliatek.com

©RWE
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As vaccine discovery efforts ramp up 
worldwide in the midst of the COVID-19 
pandemic, the global supply chain has 
been thrown into hyperdrive with tech-
nology transfer in many cases running 
simultaneously with vaccine candidate 
trials. Few times in modern history has 
time-to-market been so vital, with the 
value of quick and innovative manufac-
turing processes coming under a  
new spotlight. 

Swiss integrated health care solutions 
provider Lonza uses a wealth of global 
manufacturing expertise to accelerate 
batch production of everything from vac-
cines, monoclonal antibodies and other 
biologics to drug conjugates, peptides 
and molecules that require a parenteral 
dosage form. No stranger to rapid scal-
ing, the company has for years offered 
its partners state-of-the-art methodolo-
gies that optimize processes, deliver on 
product quality and safety, and increase 
yields. Lonza’s real innovation lies in its 

A healthy manufacturing  
process for a healthier world
At Lonza, customized design of experiments is vital  
for optimizing yield in bioreactors

expertise in applying statistical approaches 
that Process Expert Andreas Trautmann 
says “optimize the optimization.”

Optimizing the optimization
In the bioprocess engineering space, 
optimization is achieved by increasing 
the concentration of product inside a cell 
culture bioreactor, thereby improving 
overall yield while maintaining product 
robustness. Even incremental improve-
ments can be highly valuable and offer 
both time and cost savings to the  
customer. By using similar processes to 
manufacture different products, Lonza 
has grown these efficiencies over time 
into deep process knowledge, the bene-
fits of which are transferred to every new 
product line the company develops. 

As Process Expert for Upstream Processing 
in Manufacturing Science and Technology 
at Lonza, Trautmann supports the effort to 
bring products from the lab to the market-
place. Part of the scaling process is built on 

existing process knowledge – “the more 
projects we’re working on, and the more 
we use these statistical tools with the  
same or similar organisms and processes, 
the more we improve our experimental 
knowledge,” Trautmann notes – but  
some processes must be designed  
from scratch.

In a particularly interesting recent project, 
Trautmann and his team were tasked to 
design a new manufacturing process that 
went beyond Lonza’s standard bioreactor 
– and do so under demanding timeline 
constraints. A highly strategic approach 
to experimental design was crucial in  
fast-tracking this process while  
maintaining quality. 

“As you can imagine,” he says, “the DOE 
tools provided by JMP in particular were 
very helpful [in this case] and are often 
used in this R&D group since a lot  
of parameters are unknown for the  
processes we’re investigating.” 

Custom DOE nearly  
doubles yield
Design of experiments (DOE) enables 
practitioners to reduce the number  
of experiments needed to produce a 
desired result by setting the conditions of 
experimentation with a statistical model. 
The Custom Design platform in JMP 
offers users the ability to specify which 
effects are necessary to estimate and 
which are desirable to estimate, given  
the number of runs. It is also possible to 
specify a number of runs to fit within  
budgetary constraints. 

Instead of testing one factor at a time, 
Trautmann explains, JMP provided the 
team with a way to quickly generate a 
streamlined, strategic approach. “JMP  
is most helpful because it’s much more 
efficient to investigate several factors at  
a time instead of investigating only one  
by one. It saves a lot of time to use  
statistical methods like this.”

In the case of the new process the team 
developed for a small-scale reactor,  
Trautmann says they used DOE to 
increase the product concentration – or 
overall yield – by almost a factor of two, a 
stunning outcome considering scientists 
are sometimes unable to increase yield at 
all in similar scenarios. “The customer was 
really happy, and we were really happy as 
well,” he says.

In addition to improvement in yield, the 
project also achieved significant time 
savings milestones. With 24 runs in the 
team’s experiment, saving time on each 
run amounted to significant time savings 
overall. “Without using the Custom 
Design tool, we would have needed at 
least double the amount of time to 
investigate these factors. Instead of two 
weeks, probably four weeks at least,” 
Trautmann explains.

In addition to being flexible, the model 
generated via Custom Design was more 
efficient: It was able to accurately predict 
the output variable within the character-
ized range, despite three out of the 24 
experimental runs not succeeding. 
Although there are other options,  
Trautmann and his team prefer Custom 
Design in JMP “because it’s more  
flexible than the standard designs,  

for example adding or removing some 
experiments.” This flexibility allows them to 
adapt to ongoing observations and tailor 
experiments accordingly. 

“We used JMP for designing, planning 
and evaluating the experiments from the 
very beginning in small-scale bioreactors,” 
he explains. “Then, we continued the work 
in medium-scale bioreactors and by the 

end of this year it will be transferred to a 
production scale. It doesn’t happen so 
often that very new processes from  
lab-scale reactors will end up in manufac-
turing. So it was a very nice success story.” 

Data visualization  
enhances DOE 
DOE is not the only JMP application  
Trautmann says he finds useful in process 
optimization. Data exploration and graphi-
cal functions have also proven effective, 
revealing some interactions in the data 
that could have otherwise been missed. 
“Data exploration is an important tool in 
JMP, because very often you’re able to 
reveal some interactions which you 
wouldn’t have realized without the  
explorative data evaluation,” he says.  
“With the human eye, it’s very hard to  
see the differences or the impacts [from  
a data table alone].

“You can, for example, generate data 
clouds to see if there’s an interaction 
between the factors, or you can make  
a histogram to see how just a few data 
points are spread in the rest of your data 
set.” Data visualization enables a fast evalu-
ation of data quality, which can contribute 
to enhancing any DOE model.

Building institutional  
statistical expertise 
Like most companies, Lonza uses a vari-
ety of training formats to bring scientists 
and engineers up to speed on statistical 
methods. But given positive outcomes 
with JMP, many employees at Lonza are 
enrolling in Statistical Thinking for Indus-
trial Problem Solving (STIPS), a free 
online course created by JMP for both 

industry and academia. STIPS is divided 
into seven modules covering various  
statistical and data analysis areas with 
specific industrial applications. It’s been 
popular among Trautmann’s team;  
colleagues with no prior statistical  
background or experience with JMP  
were able to integrate statistical methods 
into their work.

“STIPS is a very good course,” Trautmann 
says. “I was happy to have one online 
course concentrating a lot of important 
information in an easy, understandable 
level.” Even as a relatively longtime user of 
JMP, he adds, the course deepened his 
understanding of quality methods – things 
like control charts and process capability – 
that he is now using more intensively. 

 Online
Toward more methodical  
experimentation:   
jmp.com/doe

Technologies to enable  
a healthier world:   
lonza.com
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Challenge
Take advantage of advances in cloud computing 
technology to digitize factories and integrate big 
data analytics into the manufacturing infrastruc-
ture. Use these systems-level innovations to drive 
better, smarter approaches to quality engineering.

Solution
Make robust statistical methods more accessible 
to engineers across BOE by deploying JMP, a  
software program whose interactive interface  
and emphasis on visualization coincide with the 
Industry 4.0 movement’s democratization of 
data. Train more advanced users in JMP for Six 
Sigma and promote a culture of data-driven  
decision making.

Results
JMP now holds a unique role in BOE’s strategy 
for intelligent manufacturing. And it’s a strategy 
that’s been working; in 2018, the company’s 
products for smart phones, tablets and display 
screens ranked first in the world. The company 
continues to push the envelope in what analytics 
integration can deliver.

Beijing-based BOE Technology Group 
has swiftly become a world leader in the 
design and manufacture of computer  
displays, generating more than $14.5  
billion in annual revenue. The enterprise 
manages three core businesses: display 
devices, smart IoT systems and smart 
medicine, though the company is primar-
ily known for its display solutions used in 
televisions, laptops, mobile devices, 
wearables and more. BOE competes at 
the vanguard of markets for thin-film 
transistor liquid-crystal displays (TFT 
LCDs) and active-matrix organic light-
emitting diodes (AMOLEDs). And with 
70,000 patents already in its portfolio − 
adding another 9,585 applications in 
2018 alone − BOE ranks among the 
world’s top 20 patent assignees.

But BOE doesn’t maintain its competitive 
edge only by dreaming up new solutions. 
As one of the first major display manufac-
turers in China to put the concept of  
intelligent manufacturing into practice − 
and scale up its production as a result of  

its smart systems integration efforts − BOE 
is proof that intelligent manufacturing is  
the future of what it means for products  
to be “Made in China.” 

Executives embrace  
Industry 4.0
To respond to rapidly changing market 
demands, accelerate product delivery 
and manage labor costs, successful  
manufacturers are embracing the digital 
transformation that has come to be known 
as Industry 4.0. The concept combines 
approaches such as cloud computing, IoT 
systems integration, machine learning and 
robotic-human collaboration to automate 
and transform how products are made.  
It promises nothing less than a fourth 
industrial revolution, building on the 
mechanical, electrical and computational 
revolutions of the past.

At BOE, the principles of the Industry 4.0 
movement have transformed ways of 
thinking about manufacturing at all levels 
of the company, from the chairman to 

Bringing innovation to display
The rollout of Industry 4.0 at BOE puts data-driven practices at the  
heart of the engineering process

In the highly competitive biopharmaceu-
tical and biotechnology marketplace, 

rapid innovation cycles and adherence to 
a high quality standard are critical. Design 
decisions have a significant impact on 
cost, as manufacturing aims to make  
consistent and correct batches of product 
with no rework.

Contract development and manufacturing 
organization Fujifilm Diosynth Biotechnolo-
gies (FDB) is now providing its scientists a 
suite of state-of-the-art statistical and data 
science tools that aid in decision making, 
leading to both more efficiency overall and 
more replicable science. This move consti-
tutes a recognition of scientists’ growing 
need for statistical capability in the lab.

One of the areas where Staff Scientists 
Somaieh Mohammadi and Gwen Ninon 
have made major strides is in computa-
tional fluid dynamics (CFD). At FDB, CFD 
techniques designed to predict and opti-
mize performance have become more 
prevalent in recent years. The diversity of 
choices for input parameters in this pro-
cess, however, had become a bottleneck 
for scientists who were finding they needed 
to run more simulations to account for the 
abundance in factors. Mohammadi and 
Ninon were called in to help.

Statistical solutions for high-throughput science
Scientists at Fujifilm Diosynth Biotechnologies optimize biopharmaceutical process development 

“Due to the high complexity in our pro-
cesses, we needed a better tool to assess 
the impact of physical forces such as fluid 
and gas flow in addition to consideration  
of more conventional parameters, which 
would include feed rate, cell density, etc.,” 
Mohammadi explains. In search of a tool 
that could help them constrain input vari-
ables – and optimize experimentation with a 
design of experiments approach – she and 
Ninon turned to JMP Pro. 

JMP Pro also offers a multi-utility platform 
known as Functional Data Explorer (FDE), 
which is in essence a data transformation 
tool that helps scientists to prepare data for 
analysis – including DOE. FDE comes in 
particularly handy in the biologics develop-
ment, where much of the data – sensor 
data, transactional data or chemical spectra, 
for example – is presented as a function. 
The challenge of working with functional 
data is that often, scientists don’t want to 
analyze the functional data directly; rather, 
they want to work with the underlying  
functions that produce the observed data.

FDE transforms that data into a form that 
can more easily be analyzed. As such, it is  
a crucial tool for pre-processing data for 
exploratory analysis, creating surrogate 
models or reducing dimensions. And FDE 

outputs can be easily shifted into another 
JMP platform with just the click of a button.

Today, scientists at FDB have many tools  
to choose from. But, says Ninon – who 
learned Minitab in graduate school and has 
also used open source software extensively 
– JMP is their first choice for certain types  
of analyses. The visualization and data 
imputation qualities in JMP, in addition  
to its specialty platforms like FDE, are 
huge factors. “Although we could have 
done [all these things] in R, we would not 
have thought of it without prompts, and it 
would have been very difficult and time-
consuming to get it done,” she adds.

These efficiencies all ultimately contribute 
to the speeding of development cycles 
and, in turn, both profitability and  
scientific innovation.

Read the full story:  
jmp.com/fujifilm
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managers like Rong Pengfei, BOE’s 
Department Chief for Quality Planning. 
“Innovative thinking is something that 
begins in the chairman’s office at BOE, 
and is instilled throughout the company,” 
Rong says. “That’s reflected in the number 
of patents we’re granted. Innovation is 
how our company developed so quickly, 
and it allows us to continue to compete in 
the marketplace; the company that inno-
vates better will naturally develop faster.”

Such innovation has enabled BOE to 
expand into the health care industry with 
offerings for smart hospitals, for example. 
It has also led to the development of 
flexible AMOLED screens. “Without new 
innovations,” Rong says, “the TFT LCD 
market would already have come to the 
end of the road.”

Over 60 Six Sigma projects, 
tens of millions in revenue
Increasingly, Rong says, innovation and 
quality depend on data − its collection, 
visualization and analysis. “Data has 
expanded very quickly, and this is a  
big challenge,” she adds. “We now have 

so many smart data collection tools.  
The question is, how do we find infor-
mation within the data and use it to 
solve problems?”

Much of the data Rong encounters 
involves quality measures such as parts per 
million and defects on arrival. She also 
manages data around R&D, testing and 
production reliability. The goal is to ensure 
traceability while predicting trends so the 
company can respond proactively.

Less common are direct production data 
problems − which are handled primarily 
by process engineers on the factory floor. 
But Rong’s department provides the 
tools and methodologies to enable those 
engineers and technicians to analyze 
their data. And Six Sigma helps. “Because 
the data we work with comes from multi-
ple sources, we need an objective means 
of analyzing it,” Rong says. “Without an 
objective method, it’s difficult to trans-
form data into meaningful information. 
Six Sigma provides this methodology. It’s 
a way of telling you how to locate the 
information that’s useful to you.”

A Six Sigma Master Black Belt, Rong  
herself has advised and developed more 
than 60 Lean Six Sigma projects that have 
driven some $30 million in revenue. She  
also manages training for Six Sigma 
improvements, having trained more  
than 2,000 BOE employees.

A culture of data analysis 
BOE first rolled out a comprehensive  
Six Sigma strategy more than 10 years  
ago, and the program has only grown 
since. Rong was among the first cohort  
to participate in its implementation, and 
like many of BOE’s Six Sigma Green  
and Black Belts from that class, has  
since moved into a senior management 
position as a result.

That career progression, Rong says, is by 
design: by elevating analytically savvy 
engineers to decision-making roles, BOE 
has guaranteed that an appreciation for 
statistics is scaled within the organization. 
“The key is to implement Six Sigma across 
the organization from top to bottom,” 
Rong says. It’s about changing the mind-
set of everyone in the organization; new 

hires who join the company will learn 
Lean or other statistical approaches to 
manufacturing from the start.

Today, Rong’s department promotes and 
implements Six Sigma across no fewer 
than 14 manufacturing sites. “I manage a 
centralized and coordinated push of Six 
Sigma across our plants,” Rong explains. 
“Each plant has its own team that needs 
to be trained in-house.” Crucial to that 
training, she continues, is software that 
integrates well with the sites’ physical 
systems, enabling statistical experts and 
novices alike to seamlessly access data 
and apply the statistical methods that 
govern production decisions.

Companywide learning 
Though in the past BOE used Minitab for 
its Six Sigma rollouts, Rong says, the com-
pany is increasingly moving toward an 
alternative solution. That alternative is JMP 
statistical discovery software from SAS. “It 
was our customers who actually suggested 
we use JMP,” Rong notes.

“Our engineers were actually having some 
small trouble when they tried to analyze 
data using Minitab,” Rong recalls. “The first 
time I encountered JMP was through some 
simple data-processing tasks; we saw how 
responsive it was in handling and analyzing 
data, and how quickly it produced results. 
And we discovered it could help our engi-
neers save a lot of time.

“JMP stands out for data visualization, so it’s 
more suitable for handling ad hoc prob-
lems. In addition, JMP is easy to operate 
and master, and that’s very helpful. Even 
with our massive amounts of data, JMP 
helps everyone tackle problems quickly 
and effectively.”

Engineers from across BOE now use JMP 
as a routine tool for quality and reliability 
optimization; in the process, deepening 
their knowledge of how their own systems 
and processes work under specific  
conditions. Among the JMP features  
BOE’s engineers use routinely are cluster-
ing analysis, regression analysis, hypothesis 
testing and decision trees, as well as 
design of experiments and custom 
designs. The software is integrated with  
a digitized monitoring system to make  

sure improved outcomes are sustainably 
implemented in all of BOE’s relevant  
manufacturing systems.

Having seen the results of BOE’s move 
toward JMP integration, today Rong is 
closely involved in promoting and imple-
menting JMP throughout the company.  
In addition to targeted JMP training, BOE 
maintains an intranet site where engineers 
can learn about JMP, ask questions of 
experienced engineers and share knowl-
edge. And the company’s BOE University 
offers videos and online courses that cover 
JMP and basic data analysis. “This year  
we plan to hold our first data-analysis 
competition as a way of stimulating  
learning,” Rong adds.

“Looking ahead, we’ll continue to use JMP,” 
Rong anticipates. “JMP will help us unearth 
and analyze production data, nurture our 
team of quality data analysts, and establish 
a BOE culture of data analysis.” Ultimately, 
JMP will guide strategic decision making 
to help BOE compete in an innovative,  
rapidly evolving market and achieve even 
greater levels of success.

“If you don’t innovate, you are bound to 
decline. So the question is not whether to 
innovate or not, it’s about how we can 
innovate better.”

 Online
Reduce your hidden factory:  
jmp.com/factory

Why the future of manufacturing 
depends on statistical data analysis:   
jmp.com/future

Creating a new ecosystem for IoT:  
boe.com/en/

“�JMP will help 
us unearth 
and analyze 
production 
data, nurture 
our team of 
quality data 
analysts,  
and establish a 
BOE culture of 
data analysis.”

   Rong Pengfei

Rong Pengfei, Department Chief for Quality Planning
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The gaming industry is a coveted destina-
tion for many engineering and computer 
science professionals, not just for its 
unconventional career opportunities but 
also for the chance to innovate. Over the 
past three decades, significant real-world 
innovations — from AI to robotics — were 
born, at least in part, from advancement  
in the gaming industry. 

Founded in 1994 with the mission to 
transform computer graphics for video 
games, NVIDIA’s meteoric rise in the 
industry was fueled by massive growth in 
the gaming market and the near-insatiable 
demand for better 3D graphics. Today, 
NVIDIA’s graphics cards are the global 
standard in performance, transforming 
machines at the intersection of virtual 
reality, high-performance computing  
and artificial intelligence. 

NVIDIA has grown beyond the gaming 
industry, too, providing essential tools for 
the film visual effects industry, AI and more. 
Eight of the world’s top 10 supercomput-

ers now use NVIDIA GPUs, InfiniBand net-
working or both – including Summit, the 
fastest supercomputer in the US, as well as 
the fastest systems in Europe and China. 
NVIDIA powers 333 of the overall TOP500 
systems on the latest list. NVIDIA products 
are found in everything from mobile 
devices to entertainment systems to  
self-driving cars and beyond. 

Predictive analytics  
powers innovation
For over a decade, Pete Cannon has 
helped proliferate the use of statistical 
methods within NVIDIA as Product Quality 
Engineering and Quality Management 
Systems Senior Director, a position from 
which he works with teams in Santa Clara, 
CA; Hong Kong; and Shenzhen, China. 

“Continuous improvement initiatives  
are one of our primary responsibilities,”  
he explains. Using statistical analysis,  
Cannon and his team have detailed key 
performance indicators in place to assess 
product performance using inline produc-

tion quality monitors and customer feed-
back. With cross-functional team support, 
he uses JMP capabilities to analyze and 
prioritize improvement opportunities.  

This type of predictive and continuous 
learning powers the innovation that has 
defined NVIDIA since its inception. NVIDIA 
engineers invented the GPU in 1999,  
making real-time programmable shading 
possible and giving artists an infinite pal-
ette for expression. In May 2020, NVIDIA 
introduced its Ampere architecture, 
designed for the age of elastic computing, 
delivering the next giant leap by providing 
unmatched acceleration at every scale, 
enabling innovators to do their life’s work.  

Excel comes up short
Cannon has long relied on analytics to 
transform data into information in quality 
management. Early in his career, Cannon 
began to refine these skills while on the 
job, and soon reached a point where  
his work was limited by the software at  
his disposal. 

Powering up the next era of computing
Engineers engage in continuous learning at world-leading graphics developer NVIDIA

Like many engineers, Cannon had been 
using Excel to tackle even the thorniest of 
analytical challenges. But with its limited 
capacity to handle analyses that have now 
become ubiquitous in quality engineering 
– and the static nature of its graphics, 
which limits data exploration – Excel was 
coming up short. 

“Excel was not able to solve the problems 
that I was dealing with, and I had heard of 
JMP previously,” he remembers. Twelve 
years before, Cannon had attended a 
three-day JMP workshop in San Francisco. 
“I was able to solve a problem the first 
night after taking a data exploration class – 
we’d gone over JMP data partitioning 
tools …. and I realized very quickly that I 
needed to stop using Excel for analytics 
and switch over to JMP. I’ve been using 
JMP on a daily basis ever since.” The  
software’s interactive data visualization fea-
tures in particular not only help to translate 
abstract statistical concepts into useful 
applications, they are also invaluable in 
helping Cannon quickly translate raw data 
into insights that can be swiftly acted on.  

Management backs  
on-the-job training
Soon after adopting JMP himself, Cannon 
began to realize that many of his col-
leagues were using other tools for  
analytics when he knew there was a more 
efficient way to work. “My manager from 
early in my career would always say that 
the first step in data analysis is to plot the 
data,” he recalls. “In the ensuing years, I 
saw many people make that mistake. 
Instead, some go straight to the tables  
and miss out or delay the insights that can 
be quickly identified from Graph Builder. 
Anytime I see raw data spreadsheets in 
meetings, I ask for the file and am able  
to generate insightful analyses in a matter 
of seconds.” 

As Cannon says to those in training pro-
grams, “If you are spending more than five 
minutes per month using Excel for data 
visualization, you are wasting your time by 
not using JMP.” To illustrate, he challenged 
his colleagues to replicate box-plot yield-
trended X/Y trellis wafer maps in Excel.  
“I haven’t created a graph in Excel since 
2009,” he laughs. In need of a better solu-
tion, Cannon put together a JMP training 
course for NVIDIA’s operations team.

“I went through how I’ve tailored JMP to 
give the output that I think is most benefi-
cial to engineers who are analyzing data 
and covered the statistical analysis plat-
forms that are most commonly used,” he 
explains. “Graph Builder is an extremely 
useful tool in my daily work. Being able to 
quickly import data and create insightful 
data visualizations with labels for outliers 
accelerates decision making. These are all 
very powerful tools that provide a distinct 
advantage over competing tools – in both 
timeliness and content.” 

Not everyone arrives at NVIDIA with  
the type of statistical knowledge that 
such work demands. Cannon has 
observed how quickly engineers that are 
new to JMP are able to start using the 
tool and advance their analytic skillsets. 
That is part of the reason why Cannon has 
taken it upon himself, with the full back-
ing of senior management, to expand 
the range of continuing education and 
on-the-job training available to the  
company’s engineers. 

Up-skilling the workforce
Biannual JMP Days organized by Cannon 
are a prime example of NVIDIA’s emphasis 
on up-skilling its workforce. At these typi-
cally three-hour events, technical experts 
from JMP provide on-site training and 
Q&A support. NVIDIA engineers may 
share presentations or software tips. 

But in line with NVIDIA’s philosophy of 
building an organizational culture of 
analytics, training opportunities do not 
stop there. In 2019, Cannon added  
Statistical Thinking for Industrial Problem 
Solving (STIPS), a free online course  
from JMP, as a recommended training 
supplement. “I knew that STIPS was  
an outstanding opportunity to further 
promote statistical thinking within 
NVIDIA,” he says, emphasizing the  
need not just for basic concepts but  
for developing data-driven problem-
solving skills.

Though STIPS is sponsored by JMP, its 
more than 25 hours of content were writ-
ten and created by a team of experts with 
industry experience. Examples cited in the 
course come from real-world cases and 
are designed to inspire statistical thinking 
in the face of industry challenges.  

NVIDIA now offers staff two options for 
completing the program: self-paced study 
or via weekly one-hour Webex meetings 
where attendees go through the material 
together. These weekly sessions (led by Iris 
Shen, an engineer in the quality group) 
were attended by employees from over 10 
divisions within the organization with par-
ticipants ranging from those who have 
used JMP at an advanced level for many 
years to those who have never used any 
statistical tool other than Excel.  

“STIPS is excellent in balancing statistical 
theory and the practical hands-on use of 
JMP to solve common problems that 
many organizations deal with on a routine 
basis,” says Cannon. “It was positively 
received by everyone I spoke with, and we 
are in discussions on rolling it out again 
this year. The best testament to the value 
of this training is when I go to meetings 
and see the methods being put to use.” 

His advice for others looking to promote 
analytics? “I highly recommend STIPS for 
any organization that wants to enhance 
and expand their use of statistical tools in 
solving problems.”

 Online
Statistical thinking for all! Take the 
online course for free:  
jmp.com/statisticalthinking

Leaders from P&G, Intel Corporation 
and Seagate on building a culture  
of analytics:   
jmp.com/excellence-panel

Artificial intelligence  
computing leadership:  
nvidia.com
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Statistical Thinking and Problem Solving
Learn how to map a process, define and 
scope your project,  and determine the data 
you need to solve your problem. 

Exploratory Data Analysis 
Learn how to describe data with graphics 
and use interactive visualizations to find and 
communicate the story in your data.

Quality Methods 
Learn about tools to quantify, control and 
reduce variation in your product, service  
or process.

Decision Making With Data 
Learn to draw inferences from data, construct 
statistical intervals, perform hypothesis tests, 
and understand the relationship between 
sample size and power.

Correlation and Regression
Learn how to study the linear association 
between pairs of variables, and how to  
fit and interpret linear and logistic  
regression models. 

Design of Experiments  
Learn the language of design of experiments 
(DOE) and see how to design, conduct and 
analyze an experiment in JMP.

Predictive Modeling and Text Mining
Learn how to identify possible relationships, 
build predictive models and derive value 
from free-form text.

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS Institute Inc. in the USA and other countries.  
® indicates USA registration. Other brand and product names are trademarks of their respective companies. Copyright © 2021, SAS Institute Inc. All rights reserved G108472US.0719

Statistical  
Thinking  
for Industrial  
Problem Solving
A free online statistics course

In virtually every field, deriving  
insights from data is central to 
problem solving, innovation  
and growth. Learn core statistical 
concepts and when to apply  
them. Learn how to interpret  
and communicate results.

jmp.com/statisticalthinking

Seven self-paced modules  
include instructional videos, 
JMP® demonstrations,  
questions and practices.

University of New Hampshire Principal  
Lecturer Phil Ramsey has had an interesting 
career. “I’m very much an interdisciplinar-
ian,” he explains. “I love collaborations.” 
Even just 10 years ago, that might have put 
Ramsey in the minority among academics. 
But times have changed.

Today, some of the best jobs for recent col-
lege graduates in science and engineering 
are in industry. And with the rise of global-
ization and a growing emphasis on systems 
integration, industry leaders are instituting 
new operational structures that promote 
interdisciplinary approaches where  
statistics is the common language. It’s no 
surprise that statistical skills are therefore  
in high demand.

Ramsey, himself something of an early 
adopter of industrial statistics, cut his  
teeth at aerospace manufacturer  
McDonnell Douglas before obtaining  
a PhD in statistics from Virginia Tech.  
Later, he went on to roles at Alcoa,  
then Rohm and Haas.

Maybe it’s this career trajectory that 
makes Ramsey so relatable to students, 
many of whom will be applying for jobs 
in industry once they graduate. Or 
maybe it’s the nature of the courses he 
now teaches as part of UNH’s College  
of Engineering and Physical Sciences, 
which include Design of Experiments, 
Data Mining and Predictive Analytics, 
and Statistical Methods for Quality and 
Reliability, a semester-long course in 
which students become Six Sigma  
Green Belt certified.

Applied statistics  
bolsters job applications
Ramsey’s courses have become a go-to  
for engineering and science majors,  
and in more recent years have also 
attracted students from other disciplines. 
The common thread, he says, is the 
courses’ focus not just on teaching  
concept and theory, but on skills and 
applications – things students value  
most when thinking about their  
future careers.

“These students have all heard how it really 
helps to have a design of experiments 
course on your resume when you’re apply-
ing for jobs,” Ramsey explains. “And they’re 
coming to realize – having heard from the 
students who’ve graduated before them – 
how important it is to know statistics.” 

In fact, Ramsey says, that very synergy 
between subject matter and statistical skills 
is what makes his teaching so relevant. 
Courses like Design of Experiments lean 
heavily on case studies from industry,  
framing key concepts in the context of real 
business challenges that must be solved 
with statistical methods.

Just as engineers and scientists in industry 
use a statistical tool to solve these chal-
lenges, so too do Ramsey’s students. In fact, 
they use the very same software: JMP.

“For design of experiments, JMP is the  
cutting-edge software,” Ramsey explains. 
“Plus it’s easy. It’s fully integrated with the 
analysis.” With its dynamic interface and 

Statistical thinking for a new generation
University of New Hampshire students gain practical skills for industry with a free online resource
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It should come as no surprise that 
Seagate Technology, architect of the 

modern datasphere, is an organization with 
a deeply data-centric culture. At Seagate, a 
dedication to evidence-based decision 
making runs through every corner of oper-
ations, from engineering to marketing to 
partnerships with giants of industry around 
the world. The company’s leadership, most 
of them former engineers and scientists, 
have worked to cultivate a very knowledge-
able organization by deepening employee 
engagement with data.

Though with its sophisticated data infra-
structure, Seagate is well positioned for the 
transition to an AI-powered future, no orga-
nization is without its data challenges. An 
independent global survey commissioned 
by Seagate in 2020 reported that though 
enterprise data is projected to grow at 
more than 42% annually, a full 68% of  
available data currently goes unused. 

But it’s not sufficient to simply build a foun-
dation of knowledge for how to analyze 
data; you have to analyze it well, and for 
that, you need the right tools. That’s why all 
engineers at Seagate have access to JMP 
statistical discovery software, and a select 
few have JMP Pro. 

“If you’re a construction company and 
you’re building houses, do your workers 
get hammers?” asks Ted Ellefson, Manag-
ing Principal Engineer in Mechanical  
R&D at Seagate. “Yes. All of our engi-
neers, if they analyze data, then yes, 
they’ll use JMP.”

Two decades ago, Six Sigma helped to 
institutionalize data-based culture. Today, 
automation and machine learning take cen-
ter stage. But human interaction is still criti-
cal in creating validated models. Domain 
experts at Seagate understand the science 
necessary to produce a robust model that 
will become the basis for factory control, 
design decisions, product features and 
product design, among others.

The role of manufacturing engineers is to 
draw on their deep process knowledge 
and intuition to identify the vital process 
input and output variables and build a 
model showing the parameters that need 
to be monitored. “We can then set up an 
automated information system to monitor 
it in real time,” Ellefson explains. “That AI 
in our factory can monitor those factors 
that we think are important from a multidi-
mensional standpoint, and alert us when 
things are different than we expected. 

And then we can investigate and deter-
mine what to do.”

While JMP may lower the barrier to begin 
exploring, Seagate’s culture of continuing 
education, especially in the analytics area,  
is what really drives the success of the  
company’s analytics integration engine. 

“A lot of people get trained in statistics [at 
university], but it’s the applied use of statis-
tics that is oftentimes a little light,” he says. 
“That’s one of the reasons we have our 
internal training program. It’s not a statistics 
course; it’s an applied engineering course.” 
In the past, Ellefson says he has seen even 
statistics PhDs benefit from applications 
training. After all, that is the engineering 
group’s key focus: couching the mathemat-
ics in a business problem or business 
improvement opportunity.

Seagate’s prioritization of statistical  
learning and discovery – a core value 
shared also by JMP – has no doubt  
played an outsize role in its ongoing 
industry leadership and will continue  
to do so for years to come. 

Read the full story:  
jmp.com/seagate

From datasphere to decision
How Seagate built a deeply knowledgeable organization by democratizing analytics 

user-friendly visualization features, JMP 
encourages trial and error and gives  
students the opportunity to explore the 
sample data sets Ramsey shares in class.

“I give very few assignments that have cor-
rect answers,” Ramsey explains, noting that 
students are presented with a business 
challenge and the data set to solve it.  
They then use JMP to run an experiment, 
analyze it and report back on what they’ve 
found. Grades are based on students’  
ability to design the experiment correctly 
and provide a compelling rationale for 
their conclusions; it’s the critical thinking 
that matters.

“I’ve had a lot of students come to me and 
say, ‘I’ve had courses in machine learning 
before, but this is the first one where we 
actually attacked the problem and ana-
lyzed data to solve it.’”

Getting students – few of whom have had 
any formal training in statistics – to this level 
of understanding, however, requires that 
instructors provide them with the basics. 
And filling those knowledge gaps is a pri-
ority, Ramsey says. That’s why he’s using 
Statistical Thinking for Industrial Problem 
Solving (STIPS), a free online course from 
JMP, as a teaching supplement. 

“STIPS is expanding how much students 
learn and how they learn it,” he explains. 
“It’s filled with realistic industry case stud-
ies. And it’s self-contained, self-paced.”

A practical self-paced  
crash course 
Experts at JMP created STIPS to help  
anyone interested build practical skills in 
using data to more efficiently solve prob-
lems. It’s an ideal complement to in-class 
learning, Ramsey says; all students need  
is an internet browser.

Students in Ramsey’s courses can access 
STIPS links through UNH’s learning  
management portal, Canvas (known to  
students as myCourses), where he has 
assigned STIPS content in sections  
spread out across the semester.

STIPS is comprised of seven modules, 
totaling 25 to 30 hours of self-paced 
learning through instructional videos, 
JMP demonstrations, questions and  

practice exercises. Modules can be  
taken in order, or students can pick and 
choose the content that’s most relevant 
for them. This format enables instructors 
to present the material at a slower pace 
and in the order that makes the most 
sense for students.

“The structure of STIPS is flexible, so it’s 
possible to order much of the content to 
suit the course one is teaching, which may 
not align perfectly with any one STIPS 
module,” Ramsey explains.

“It’s all fully integrated – students can just 
move through the course … STIPS actually 
streamlines this and makes it better.” 
Ramsey says that before STIPS, he had to 
spend a significant amount of time culling 
materials from external sources, navigating 
copyright issues and creating his own con-
tent. “But my videos were not professional 
quality!” he laughs. “Just think about the 
resources and expertise that went into cre-
ating STIPS. That’s just not something that I 
[personally] would have ever been able to 
make available to students on my own.”

Ramsey tracks students’ participation by 
asking them to upload STIPS badges as 
proof that they’ve completed a module. 
And for more advanced courses like Statis-
tical Methods for Quality and Reliability, 
students can even get STIPS certification 
by the end of the semester.

“I’m getting feedback from my students 
that they really like STIPS. It’s multimedia. 
It’s lively, things are well explained and 
they can complete it at their own pace. 
Just last week, one student told me ‘I 
think I finally understand statistics.’ She 
said she really liked design of experi-
ments and was excited about the fact that 
she’s getting a better understanding of 
statistics along the way.” 

Statistics critical for new hires
The popularity of interdisciplinary courses 
like Design of Experiments points at a 
broader shift in thinking about how stu-
dents should prepare for their futures. 
Siloed learning, Ramsey says, is falling by 
the wayside in favor of systems-level 
approaches. Familiarity with statistics is  
critical, and familiarity with JMP helps 
graduates hit the ground running in  
new industry roles.

“Students leaving here have a pretty good 
understanding of JMP. They understand 
how it works and know how to design 
modern types of experiments,” Ramsey 
explains. It’s an experience students say 
provides them with the skills to perform 
well in new roles once they graduate.

And they’re not alone. Companies are also 
looking to cultivate statistical skills among 
their employees. Many have deployed 
strategies to encourage their own scientists 
and engineers to spend time completing 
trainings in STIPS and learning how JMP 
can streamline the work they’re doing. 
Many have become STIPS certified.  
And companies are now finding ways to 
formalize employees’ incentive to do so  
by making STIPS certification part of career 
development programs and even the  
performance review process.

Ramsey shares a few examples of industry 
clients he’s worked with in recent years. 
“Last week at a government workshop,  
I’d been asked to present to at least 35 
engineers, not one of them who had ever 
taken a course in statistics,” he says. “I 
showed them STIPS and they were all 
really intrigued. STIPS is exactly what they 
need. It’s exactly the level that people 
need – and that is, of course, by design.

“People love STIPS because it teaches them 
what they want – and need – to learn.”

 Online
Build practical data skills with this  
free online course:  
jmp.com/statisticalthinking

Everything you need to teach,  
learn and research:   
jmp.com/academic

Liberal arts with the spirit of discovery:  
unh.edu
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The purpose of performance tests is to 
identify behavioral patterns that may  
indicate whether dogs are likely to suc-
cessfully complete dual-purpose K-9 
training. For example, Gillespie explains, 
Labradors often work both as service 
dogs and working dogs. But the profile  
of each role couldn’t be more different; 
service dogs must be reliable and calm 
by nature, while working dogs are  
typically very high-drive.

“They can be hard to manage, but they 
need to have that over-the-top focus to 
be successful,” she says, adding that while 
some breeds are more likely to excel in 
working roles than others, the success of 
any individual dog depends as much on 
its temperament and ability to learn as it 
does on its genetics.

At the Penn Vet Working Dog Center, 
puppies begin their training at eight 
weeks of age. They’re trained for all 
potential careers until they “choose” their 
specialty. That is, until their temperament 

and behavioral trends show trainers 
where they’re more likely to be success-
ful. Working dogs can be designated as 
single-purpose, where they are trained  
to focus on one specific task like scent 
detection, or they can be slated for a 
wider range of tasks including detection, 
rescue and patrolling. 

Sit, stay, JMP®

While performance testing has many prac-
tical uses, Gillespie explains that a more 
sophisticated statistical analysis of the his-
torical data can add far greater insight that 
will enable training programs to be more 
proactive about which dogs they train for 
which roles. By performing a retrospective 
behavioral analysis using Penn’s archive, 
she hopes to provide new insight that  
will improve training outcomes while also 
keeping costs down for the training center.

As with any researcher dealing with com-
plex or messy data sets, Gillespie uses a 
software program to assist with the statisti-
cal heavy lifting. She’s chosen JMP, but not 
without first considering the other options. 
Though open-source languages like R and 
Python may have provided an elevated 
sophistication and flexibility, Gillespie 
explains that open source wasn’t the best 
option for her, as it would have required 
her to devote a significant amount of time 
to learning a programming language.  
“R can be really difficult to use,” she says, 
acknowledging that the steep learning 
curve is a trade-off. 

“And then you have SPSS, which maybe 
isn’t as innovative and can be a bit cum-
bersome with all of your outputs in one 
area. JMP, on the other hand, is kind of 
the perfect middle ground. It has some 
really unique features but it’s also really 
easy to use. You can keep everything  
separate and organized.”

Having become familiar with JMP during 
her undergraduate studies, the software 
seemed like a logical choice. JMP offers a 
number of built-in platforms that allow her 
to easily call up the Penn data set and get 
to work sorting and analyzing it right away.

Behavioral patterns  
for success
“Ultimately, we’re now using JMP to figure 
out which behavioral trends are indicative 

K-9 working dogs play a key role in making 
our public spaces safer, from patrolling for 
contraband narcotics and uncovering 
explosives to rescuing missing persons  
and disaster victims. In many situations,  
a dog’s effectiveness can mean the  
difference between life and death. That 
effectiveness is cultivated from an early age 
as puppies undergo rigorous behavioral 
and skills training.

But how do trainers decide which dog  
will be best-suited to which purpose – or 
which dogs will perform most successfully 
in real-world situations? These questions 
are at the heart of training programs 
across the country where trainers make a 
significant time and financial investment  
in each dog they bring up through  
the program.

To more effectively identify those dogs 
with a penchant for work or service, 
researchers are now turning to behavioral 
testing as a source of insight. By applying 
behavioral analysis to a range of perfor-

mance indicators, researchers can deter-
mine which behaviors are associated with 
long-term career success. Puppies can 
then be tracked into different careers 
depending on their early behavior.

While this sorting game long relied more 
on trainers’ gut feeling about a particular 
dog than on algorithms, statistical 
approaches are now enabling them to 
make more data-driven decisions about 
which dogs are groomed for which tasks. 
One researcher working on this problem 
is Jordan Gillespie, a current PhD student 
in the Comparative Cognition Lab at 
Auburn University in Alabama.

Canine career counseling
Gillespie’s work looks at an archive of 
behavioral tests conducted by the Penn 
Vet Working Dog Center at the University 
of Pennsylvania Veterinary School of 
Medicine. Data in this archive represent 
evaluation for toy engagement, toy hunt-
ing and stress behaviors in dogs aged 
three, six, nine and 12 months.

Who’s a good dog?
A statistical approach helps researchers put well-behaved canines to work

K-9 working dogs patrol public spaces, 
detect drugs and bombs, and aid in 
search and rescue. But training can  
be costly and time-consuming. By  
analyzing behavioral trends indicative 
of success, researchers may better  
predict which dogs will be best-suited 
to which tasks.
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of success in different working dog 
careers,” Gillespie says. To prepare her data 
set, Gillespie evaluates video recordings of 
performance tests from the Penn Vet Work-
ing Dog Center’s archive, scoring puppies 
on environmental soundness and hunt and 
toy drive at different stages of their training. 
Whether the puppy successfully completed 
training in a certain career is also a factor. 

Because Gillespie is working with a  
large amount of data, it’s important for 
her to pare down the data set to mean-
ingful models, and stepwise analysis 
helps her to determine which variables 
should be included in any given model.  
A nominal logistic regression in the Pre-
diction Profiler then allows her to evaluate 
the influence of variables on working  
dog career success. “You find a signifi-
cant model of behaviors, and then you 
use JMP Prediction Profiler to put the  
significant features into the model,”  
Gillespie explains.

She then sets the desirability for a spe-
cific working-dog career. “I have the 
desirability set to 1 – in other words, 
complete desirability for one career and 
nothing for others. Basically, I’m asking 
the tool to determine which features  
will indicate with near-certainty that a 
dog will perform well as a dual-purpose 
police K-9.”

Of course, the presence or absence of an 
individual value can’t absolutely predict an 
individual dog’s success or failure. “But 
when you compare all of them, you see 
the ups and downs of the various behav-
iors, and you can predict the right career 
for that dog,” Gillespie says.

And she has also worked with a machine-
learning-enabled decision tree to identify 
success-related traits like dog breed. But 
for her most recent and sophisticated 
research, “I don’t know of a program other 
than JMP Prediction Profiler that I could do 
that in.”

Scratch and sniff 
In the future, Gillespie plans to turn her 
attention to olfactory stimulation in early 
development, asking, among other things, 
whether training puppies early amplifies 
their capacity for olfactory detection and 
therefore later career success. “Dogs use 
their noses a lot, but we don’t necessarily 
emphasize that in their early develop-
ment,” she says. “And when they’re  
less than 12 weeks old, they’re very 
impressionable. If we can stimulate those 
sensory modalities early and make strong 
connections in the brain during early 
development, we might be able to impact 
later cognition and behavior.” With any 
luck, JMP could help make that research 
… a walk in the park.

 Online
Behavioral patterns associated  
with police K-9 success:  
jmp.com/k9

Applying science and veterinary  
expertise to optimize the performance  
of lifesaving detection dogs:   
vet.upenn.edu/research/centers-labora-
tories/center/penn-vet-working-dog- 
center

Every year, thousands of wildfires ravage 
Western Canada. Hundreds are set inten-
tionally, but the arsonists who start them 
may evade prosecution. “Arson is very 
hard to prove,” says forensic chemist Court 
Sandau. Compared with other crimes, he 
explains, it can be difficult for prosecutors 
in arson cases to definitively link evidence 
to an individual perpetrator. Accelerants 
like gasoline are readily available to the 
public, and tracing residue from a crime 
scene to the site of purchase can be chal-
lenging. However, advances in forensic 
chemistry are now tipping the scales in  
the investigators’ favor.

“We are developing a new chemometric 
approach to automatically analyze fire 
debris samples to determine what type  
of accelerant was used and identify a 
likely source,” Sandau explains. He and 
his colleagues at Mount Royal University 
and Chemistry Matters, a research consul-
tancy Sandau founded in 2011, are now 
using this method to help catch and  
convict arsonists. 

Sandau’s innovation lies in combining 
comprehensive two-dimensional gas 
chromatography (GC×GC) with time- 
of-flight mass spectrometry (TOFMS). 
This approach provides far better rates 
of detection than previously available  
methods for arson cases in which crime 
scene samples contain low concentra-
tions of signal. Whereas traditional  
accelerant analysis looks at between  
30 and 50 organic compounds per  
sample, Sandau’s GC×GC-TOFMS 
method creates a profile of up to a  
thousand unique chemical compounds. 
“It’s like DNA,” he explains. “I can finger-
print something precisely with that  
much information.” 

That fingerprint, Sandau says, can then  
be matched to possible sources with sta-
tistical analysis – identifying, for example, 
which gas station an accelerant was  
purchased from. Such findings are  
essential to police investigators who  
then use this information to identify sus-
pects from a store’s purchase records and 

surveillance footage. Ultimately, that means 
more arsonists are brought to justice.

Environmental forensics  
and chemistry
Sandau got his start at an Environment 
Canada lab in Ottawa studying the indus-
trial contaminant polychlorinated biphenyls 
(PCBs) in polar bears, seals, bald eagles 
and humans. Later, he began using big 
data to study human exposure to environ-
mental contaminants for the US Centers for 
Disease Control and Prevention (CDC) in 
Atlanta. After returning to Western Canada 
in the early 2000s, Sandau threw his energy 
into forensic chemistry consulting and 
Chemistry Matters.

Now with a dozen chemists and data  
scientists on staff, Chemistry Matters offers 
research, data science and consulting  
services in geoforensics, environmental 
forensics, arson investigations and biomon-
itoring. The firm also provides scientific 
support and expert witness services in  
environmental litigation. “We take big data 

Data detectives hold polluters  
and arsonists to account
Forensic chemists help judges, juries, law enforcement and environmental 
agencies understand the evidence in environmental contamination cases
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and chemistry data sets, do multigrade 
statistics and then communicate [those 
findings] to the court,” Sandau explains. 
“Our clients bring us in to develop an 
experiment, figure out what kind of mea-
surements we need to prove or disprove 
[the matter under investigation], and then 
take those measurements and try to make 
sense of them.” 

By bringing statistical and scientific rigor  
to civil and criminal investigations, the  
firm aims to promote environmental  
stewardship and reduce risks to human 
and wildlife health. A big piece of that  
mission is the team’s work on the cleanup 
of United States Superfund sites. 

The ‘polluter pays’ principle 
First established in 1980 and administered 
by the Environmental Protection Agency, 
the United States Superfund program is a 
federal effort to systematically investigate 
and remediate land contaminated by haz-
ardous waste. Under the Comprehensive 
Environmental Response, Compensation 
and Liability Act, any company responsible 
for environmental contamination must pay 
for its cleanup – a policy that has come to 
be known as the “polluter pays principle.” 
Identifying the responsible party, however, 
can be a long process involving years of 
research and court proceedings.

That is where Chemistry Matters’ expertise 
is crucial. In the firm’s Superfund projects, 

Sandau and his team may gain access  
to data dating back 30 years or more.  
“We have to compile all this data, examine 
the chemistry behind it, see how things 
changed over time, assess the current 
state of contamination and figure out who 
is responsible,” he says.

For example, if landowners believe their 
wells have been contaminated by fracking 
– or if there is an oil spill – both parties to 
the dispute would turn to chemical data  
to prove or disprove the claim in court. 
Chemistry Matters helps its clients not  
only assess and evaluate historical data, 
but also identify areas where they need 
additional data to create a more complete 
picture of environmental contamination 
and its source. In such cases, the firm then 
provides guidance to clients as to what 
data they need to collect, and how and 
where to collect samples. 

When the historical records, aerial  
photography, witness statements and 
chemistry data agree, Sandau says,  
they’ve likely uncovered the truth. “Chemis-
try data shows us when a [contamination] 
process started. It’s an historical archive  
of what went on at that site…. If these  
companies are still around, they can be 
brought to trial with the polluter pays  
principle. They caused it, so they have  
to pay for the cleanup.” 

Mapping contaminants
Chemistry Matters’ source apportionment 
process uses statistical modeling to  
determine who is responsible for different 
contaminants found in the environment. 
This approach begins with data review. 
“I’m a big proponent of looking at your 
data right at the start, because if there’s 
something wrong with it, it will stick out 
like a sore thumb,” he says. 

A longtime SAS user, Sandau began using 
JMP for data exploration, visualization and 
analysis after recognizing its potential as  
a replacement for graphical features in 
Excel. “It’s visual and intuitive,” he explains. 
“The true power of JMP lies in data inte-
gration and being able to learn from  
the data set.” For example, a standard 
CDC data set called NHANES provides  
an evaluation of contaminants in the US 
population. It’s a data set that, in order to 
produce the analysis Sandau’s clients 

require, must be normalized for the num-
ber of people each sample represents 
using population statistics and techniques 
like jackknifing that are not possible  
in Excel.  

In most projects, the Chemistry Matters 
team looks for geospatial associations 
between samples using a data set of GPS 
coordinates. They import data into JMP to 
analyze it for distributions and outliers, and 
then apply various statistical treatments. 
Once the data has been cleaned and the 
team has a map of samples, they’re ready 
to explore what the data is telling them. 

“We’ll do a principal component analysis 
or a hierarchical cluster analysis and start 
color-coding it,” Sandau explains, adding 
that these applications allow environmen-
tal chemists to look for evidence of  
contamination without any preconceived 
knowledge of why contaminants are 
where they are. “That’s my favorite thing 
about JMP – the interactivity. We truly  
do learn about our data through JMP.”

Same data, different results 
While complex statistical modeling may 
be crucial to discovering the truth, proving 
it in court is another matter. Sandau 
explains that when facing judges and 
juries, experts should lead with the  
story – not the statistics. 

“All the lines of evidence should agree. 
There shouldn’t be any loose ends, and 
that goes beyond just the statistics,” he 
says, explaining that in litigation cases, 
both sides have access to the data. But 
that doesn’t mean they always get the 
same results; data can be presented in  
different and sometimes misleading ways. 
It is therefore crucial that Sandau and  
his team understand how alternative  
treatments of the data arrived at a different 
conclusion so that they can find where  
the opposing interpretation of the data  
is wrong. 

“Data can be displayed however you 
want,” Sandau says. “But I have to prove 
that I’m doing it in a scientific fashion. And 
I have to be transparent about how I came 
to my conclusions by communicating visu-
ally. That’s where I get my clients involved 
with JMP: to be able to load my data into 
JMP and click on a spot and show them 

where it is and how [we arrived at our] 
interpretation. That’s the power of visualiza-
tion: communicating the data, learning 
from the data and allowing our clients  
to see where the data comes from.”

Communicating  
with judge and jury
More often than not, environmental cases 
hinge on scientific evidence. Yet the law-
yers tasked with arguing these cases in 
court may lack the scientific expertise to 
sufficiently explain the data. Extensive prep-
aration with experts like Sandau helps them 
to not only prepare their argument, but 
also to pose informed, intelligent questions 
of the opposing counsel’s expert witnesses 
– and demonstrate to judges and juries any 
gaps of logic in the opposing viewpoint. 
That’s why it’s so important, Sandau 
explains, to teach clients about what the 
data shows.

“We use JMP as a teaching tool because it 
enables us to show chemical fingerprinting 
in ways that [those without a background in 
chemistry] understand,” he says. “JMP 

allows us to communicate to laypersons 
the connectivity of information so that  
they understand our conclusions…. And 
because I can do this in real time and inter-
act with the data [in platforms like Graph 
Builder], it’s much more convincing. They 
start to think, ‘I may not understand what 
he’s doing, but I certainly see how he has 
connected all those dots.’ Now I’m telling  
a story rather than trying to explain  
multigrade statistics.”

Even with these advances, the court  
system has a way to go, Sandau explains. 
While legal teams have the advantage of 
using statistical tools like JMP to prepare 
their arguments outside of the courtroom, 
judges and juries may still have to flip 
through pages and pages of legal filings 
where data tables are disconnected from 
witness testimony. And it can be difficult 
for the lawyers to discuss and dispute 
opposing interpretations of the data since 
they cannot interrogate it in real time. 

“The Achilles’ heel of the courtroom is 
always clarity on what we’re talking about,” 

Sandau says. “[Judges and juries] usually 
only see a sample here or there, and the 
data is always [static]…. If I had my dru-
thers, I would have a data analysis tool 
right there in the courtroom. It would be 
much better to say, ‘OK, you have a ques-
tion about a data point? Let’s pull it up. 
Let’s have a look at it.’ It’s my goal to get 
there [with our legal system]. There’s such 
power in being able to show visually what 
the data is telling you.”

 Online
More resources for chemists and  
chemical engineers: 
jmp.com/chemistry

Handling complex investigations  
involving arson, geoforensics  
and biomonitoring:   
chemistry-matters.com
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As companies and governments around 
the world up their financial stake in artifi-
cial intelligence (AI), the race is on to find 
new applications for the technology. 
Though financial trends may point to  
burgeoning interest, many organizations 
are still at the early stages of putting fully 
scaled AI systems into practice. Experts 
agree that the promise of AI has been 
tempered to some extent by a number of 
challenges – most notably a lack of under-
standing around statistical methods.

“Too many businesses have fantasies 
about AI,” says Lee Jong-Seok, an expert 
in machine learning applications and pro-
fessor at Sungkyunkwan University (SKKU) 
in Seoul. “It is regrettable that the impor-
tance of AI’s foundation in data analysis 
seems to be so often overlooked.” 

Lee argues that the hype around AI has 
divorced even the most motivated practi-
tioners from the reality of the statistics that 
drive it. With more focus on the underly-
ing science, he says, organizations will be 

better positioned to tap the benefits of 
the technology. He says machine learning 
– a subset of AI focused on creating algo-
rithms that can teach computer systems to 
“learn” – has transformative potential in a 
landscape where modern manufacturers 
need to automate to remain competitive.

South Korea, with its robust semiconductor, 
automotive and electronics sectors, is  
particularly well positioned to become a 
global leader in AI and machine learning. 
In the past five years alone, the Korean 
government has earmarked substantial 
funds for technology development,  
and the country’s leading corporations –  
Samsung, LG and Hyundai – have all set 
aggressive goals for building out their  
AI operations ecosystems. 

SKKU, where Lee now heads the InfoSci-
ence Lab, is becoming a visible player in 
the advancement of AI technologies and 
their applications. Located in the heart of 
central Seoul, SKKU has a long and storied 
history, beginning with its 14th century 

founding at the start of the Joseon Dynasty. 
Over more than 600 years, the institution 
has produced both influential graduates 
and high-impact scientific research. 

SKKU now operates in close partnership 
with Samsung – a collaboration that pro-
duces top-level industry-ready graduates 
year after year. The proximity of industry 
partners at SKKU has also served to pro-
mote statistical research and learning – 
skills that Samsung, a leader in both  
the software and hardware of AI systems, 
values highly. 

Back to the basics
SKKU’s InfoScience Lab capitalizes on the 
university’s groundbreaking relationship 
with industry by engaging students in 
study programs, research and consulting 
projects that address real-world business 
problems at the intersection of data  
mining, business analytics and operations 
research. But driving these exciting appli-
cations, Lee explains, is their real focus: 
going back to AI’s roots in statistics.   

“We need to understand exactly what our 
data means, so we can select and apply 
the appropriate algorithms. I think people 
will come back to basics when the current 
hype around machine learning passes,” 
he says, explaining that people are get-
ting ahead of themselves thinking about 
the big picture of AI without the method-
ological foundation to back it up. 

Lee, himself an expert in data mining  
and methods for machine learning, has 
guided the research group as they work 
to help organizations commit to more 
evidence-based decision making. For 
example, he says, he and his team are 
developing an algorithm that intelligently 
determines the process commonly 
referred to as “manufacturing AI” to 
implement optimal operations. This appli-
cation aims to solve the long-standing 
problem of imbalanced data classifica-
tion, which is used in manufacturing to 
identify defects.

Recently, Lee has also become interested 
in transfer learning, a problem within the 
field of machine learning that aims to store 
the insight gained from solving one prob-
lem and apply it to a different system. With 
origins in image recognition, the most 
common industrial application for transfer 
knowledge today is in preventive mainte-
nance: Machine learning models created 
before factory maintenance is performed 
can be updated to reflect maintenance 
almost immediately, Lee explains. 

Understanding a project’s potential 
industrial application is key to prioritizing 
where Lee and his lab spend their energy. 
And many projects come to them directly 
from industry. “My aim is to help students 
learn as much as possible from what I 
have experienced at corporate project 
sites,” he says.

One of the tools Lee and his students  
rely on most is JMP statistical discovery 
software, a package also used by many 
industry leaders. Not only does JMP help 
students learn statistics, it enables them  
to easily explore industrial data sets and 
practice building models. Interactive data 
visualization makes identifying data char-
acteristics fast and easy; customizable 
scripting allows more advanced users to 
automate repetitive tasks and cut back on 
analysis time.

“I was very surprised when I first saw the 
column property function of a data table 
in JMP,” Lee says. “It was so innovative. 
The interaction between graph and data 
selection is also a differentiating factor.”

Saving hundreds  
of thousands of dollars 
One of Lee’s most visible recent suc-
cesses was with POSCO International,  
a steel manufacturer headquartered in 
Pohang, South Korea. The world’s fourth-
largest steelmaker by tons of crude, 
POSCO embraced smart manufacturing 
early on and has invested heavily in AI 

systems. Part of that investment went to 
bringing on statistical experts like Lee, 
whose groundbreaking work contributed 
to POSCO’s recognition by the World 
Economic Forum in 2019 as a “light-
house” manufacturing company.

With POSCO facing a process control issue 
related to its steel plating facilities, Lee was 
brought on to develop a machine learning 
application that could solve the problem  
in perpetuity. POSCO’s plating process 
involves the spraying of highly pressurized 
air – a so-called “air knife” – on steel plates 
to meet the target volume. This process 
involves controls on both the air pressure 
and distance between the air knife and 
plating surface. While the control of the air 
flow is performed directly above the plat-
ing bath however, the gauge measuring 
plating volume is located about 200 
meters away. This differential causes a time 
lag in measurement, and an opportunity 
space for machine learning prediction.

“Our task was to calculate appropriate  
air flow conditions based on a number  
of variables such as line speed before  
a plate moves the 200 meters to the 
gauge,” Lee explains. “It was a matter  
of preemptive corrective action, not 
feedback, to achieve the quality charac-
teristics in a continuous process running 
24 hours a day.”

Process control itself began as a feedback 
method to correct mistakes found during 
standard monitoring processes, and 
machine learning is the next logical step. 
“Machine learning is all about predicting 
the future based on learning from past 
data,” Lee says. So before digging into the 
machine learning applications, the SKKU 
team’s first step was to explore the plant’s 
historical data in search of trends and 
other information. 

“We always use JMP for exploratory data 
analysis,” Lee explains. “JMP is fast and 
convenient when it comes to checking 
distributions, identifying relevance using 
Scatterplot Matrices and checking for 
outliers. Not to mention, we can do all of 
this without having to do any coding.”

After mining the existing data for insights, 
Lee and his team created an algorithm to 
run response surface optimization in real 

Advancing machine learning  
from theory to practice
SKKU’s InfoScience Lab tailors machine learning applications for industry
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time. The algorithm utilizes process data  
to learn the relationship between control 
factors and plating volume with a neural 
network in JMP. It defines and minimizes a 
loss function between the learned plating 
prediction model and the target and  
calculates air knife pressure and measure-
ment gap in real time.

“With JMP, we were able to quickly find 
and judge a highly predictive model. We 
used the Desirability feature of the Profiler, 
and we also had the advantage of com-
municating and setting directions quickly 
with our customers based on the results 
we got from those models,” Lee says.

By reducing deviation in the plating sys-
tem and creating more accurate controls, 
the team enabled the facility to operate 
more closely to its target, thereby dramat-
ically reducing the amount of zinc being 
scrapped. The ultimate outcome of  
this project, Lee says, was hundreds  
of millions of Korean won (hundreds  
of thousands of US dollars) in annual  
savings per line for POSCO.

The path to AI 
Machine learning implementation at 
POSCO would not have been possible 
had the team not started with the data, 
Lee says. It was only through exploratory 
analysis that they were able to devise the 
best algorithm. But POSCO is very much 
a trailblazer – implementing specific AI 
applications when other companies are 
still dreaming big but falling short.

“POSCO is a few years ahead of other 
companies in many ways,” Lee says. “The 
biggest advantage is that ownership of 

data is concentrated in a single dedicated 
organization. In other companies, data  
is usually scattered around in different 
departments, making it too difficult or too 
complicated to get the data they need.” 

POSCO has largely avoided the pitfalls of 
data siloing by creating a very sophisti-
cated data ecosystem. Lee explains that 
the key is integration: data collection  
and management are directly linked  
with communications, alerts and sensing 
technology. Perhaps most importantly, 
leadership at POSCO has worked hard  
to promote statistics, bringing field man-
agers on board with a united culture  
of analytics. This ethos, and the digital 
architecture that came with it, is what  
Lee says made his job easy. 

And JMP was there to help. “JMP dramati-
cally reduced working hours,” he says. “If I 
had used R, it would have taken me about 
a month to complete the work, but with 
JMP, it was done within a week.”

Lee has also used JMP Scripting Language 
(JSL) to cut analysis time. Citing a project 
analyzing automotive parts repair data, he 
adds: “JSL was useful for pulling in some 
custom functions that were not available  
in the standard JMP UI at that time. Also the 
map function made it easier to identify 
trends according to the environment by 
visualizing repair data on Korean and  
world maps.”

A university-to-industry  
pipeline 
Globalization has brought with it new 
challenges, and as manufacturers have 
expanded factories overseas to be closer 

to their customers’ factories, the need for 
analytics integration is growing fast. “One 
of the important challenges we now face 
is how to overcome [the gap in workers’ 
statistical proficiency],” Lee says.

With its focus not just on theory but on 
industrial applications, SKKU is produc-
ing a new generation of graduates ready 
to meet the challenges of smart manu-
facturing head-on. Their fluency with the 
statistical models that guide AI systems 
will make them attractive new hires in  
any industry, Lee adds; this next wave of 
talent is set to soon make the promise of 
AI a reality.

 Online
Get expert guidance on making  
the most of machine learning:   
jmp.com/ml

Learn more about one of Korea’s most 
prestigious research institutions:   
skku.edu

“�JMP dramatically reduced working 
hours. If I had used R, it would have 
taken me about a month to complete 
the work, but with JMP, it was done 
within a week.”

  Lee Jong-Seok

Chemist Owen Lozman has always worked 
in R&D roles, from disruptive technologies 
to the most commodity-mature products 
on the display and semiconductor market. 
Bringing innovative, new tech to fruition,  
he says, involves not only good design but 
also the ability to transfer emerging tech-
nologies from the lab to a high-volume 
production environment.

“Between the initial [scientific] concept and 
running on a full scale, there are lots of 
things that need to be figured out,” Loz-
man explains. “The quicker you make that 
journey, the fewer costs and risks there are 
for everyone. It’s all about reducing risk.”

Successful commercialization, he says, 
hinges in large part on an effective data 
management strategy – the ability to  
efficiently apply data to manufacturing 
challenges like calculating yield and navi-
gating strict process controls can have a 
dramatic impact on scalability. As former 
Global New Platform R&D Director for the 

Merck Group, Lozman now brings experi-
ence on the technology transfer front lines 
to M Ventures, the strategic capital arm of 
Merck KGaA, Darmstadt, Germany, where 
he serves as Vice President.

M Ventures’ remit is to drive innovation by 
backing entrepreneurs and supporting 
them with the resources needed to  
attain commercial viability. With an eye  
to bringing transformational technologies 
to market, M Ventures takes an active  
role in its portfolio companies’ growth 
through research, strategic management 
support and equity investment.

Lozman explains that one of the most 
important services M Ventures provides is 
access to both the networks of M Ventures 
and that of the Merck Group, a broad net-
work of scientists, industry experts, financial 
professionals and opinion leaders. “It may 
be as simple as making introductions,” he 
says. “We aim to bring value to all of these 
people by effectively bringing them 

together where it makes sense.” For Merck, 
that value lies in the ability to connect to 
novel technologies that could have an 
impact on the pharmaceutical giant’s core 
business areas. In essence, Lozman says,  
it’s all about “bringing two worlds together 
to help startups be more successful on  
the one hand and help [Merck KGaA, 
Darmstadt, Germany] bring in the  
innovation and ideas on the other.”

Take, for example, M Ventures’ recent  
$5 million investment in Seeqc, maker  
of all-digital quantum computing systems 
for problem-specific applications. Together 
with its other investors, M Ventures is pro-
viding the startup support to help define 
the market for its transformational new 
technology, finding problems that would 
be best solved with Seeqc’s quantum  
computing product at the same time the 
scientists and engineers of the two compa-
nies are working to solve some of the  
challenges associated with building a  
scalable quantum computer. 

A leap from the lab  
to the marketplace
M Ventures, the strategic capital arm of Merck,  
looks for scientific rigor in tech startups
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Attracting venture capital 
In the deep tech industry, the competition 
for investment from firms like M Ventures  
is fierce, and investment seekers must  
demonstrate improvement through experi-
mentation and problem resolution. And, 
says Lozman, they must do so as strategi-
cally and efficiently as possible. “In the 
industry we’re in, we’re effectively financing 
companies to do experiments to show an 
output that makes people in the financial 
industry [see] they’re worth more money 
than when they started.

“That means doing the fewest number of 
experiments, doing the most cost-effective 
experiments, doing the experiments you 
learn the most from, and exploring as 
much of the parameter space as you can 
by making sure you’re solving problems 
that are going to be relevant in the future.” 
Proper statistical design – and asking the 
right questions of data in the first place – 
are crucial in this pursuit.

“I think it’s our responsibility as scientists  
to make sure that we’re doing science in 
the most scientifically robust way possible,” 
Lozman says, adding that one of the most 
important tools available to scientists is 
design of experiments (DOE). It’s a means 
by which scientists can use statistical analy-
sis to make strategic decisions about which 
factors are examined, and how.

Every scientist experiments in some way, 
Lozman explains. DOE simply provides a 
framework for scientists to look at experi-
mentation from a more statistically robust 
perspective that brings with it both time 
and cost efficiencies – two features that 
potential customers and investors value 
when thinking about commercial viability.

“The [success of the venture] is being 
heavily driven by DOEs. The sooner 
entrepreneurs can get into the mindset  
of how their customers are going to think, 
the better it is for them. It’s also important 
for them to communicate how they’re 
developing the product in line with what 
the customer’s going to need.”

DOE removes guesswork
Lozman has long been a proponent of 
strategies like DOE, beginning in the 
early 1990s when he ran long-form 
designs in Excel. It was the early days of 
designed experiments in industry, and 
Lozman had to overcome initial resistance 
among colleagues who didn’t see the 
value in devoting time and energy to 
learning statistics.

“We were making critical decisions 
based on data that were not reproduc-
ible,” he recalls. Once the team invested 
in a data management system, however, 
they started making decisions based on 
substantiated data, not just noise. “We 
were also able to increase the through-
put in our lab,” he explains. “After a year, 
we were something like 35% more effi-
cient. And we were able to demonstrably 
show that our data was more reliable 
and more reproducible.”

Many early-stage companies, Lozman 
explains, are used to running full  
factorial experiments with no repeats. 
Scientists may feel more confident 
knowing nothing is missed, but a  
half factorial with some repeats is 
always going to be better, he contends, 
and there are significant benefits  
to thinking of more optimal ways  
to experiment.

DOE removes some of the guesswork  
of traditional experiments and allows 
practitioners to be confident in their  
predictions as reproducible experiments 
stand up to scrutiny. With DOE, Lozman 
says, “You don’t just have a model, you 
have a model of the space which you 
can operate within. You can understand 
exactly what’s going to happen if you 
move within that space. That’s not some-
thing you can do without DOE.”

When the variable space becomes bigger 
– or when practitioners need to better 
understand leverage – DOE is an essen-
tial tool. And these scenarios become 
more important as companies scale up 
operations. But as Lozman can attest, this 
kind of DOE can’t be done in Excel alone, 
and it’s one of the primary reasons he 
recommends solutions like JMP.

“It’s very difficult culturally to get people 
to change the way they manage their 
data,” Lozman says. “But if you’re able to 
really distill out insights from the data – 
and make critical business decisions 
based on those insights – then you 
should be sure that those decisions are 
right. There are some very simple things 
that can help you do that. And for me, 
JMP is one of those tools.”

Reproducible experiments 
secure investment
M Ventures, like many venture capital 
firms, leaves it to individual entrepreneurs 
to show that they’re efficiently using their 
resources. If the company relies heavily 
on experimentation, Lozman explains, 
they need to be able to show how they’re 
maximizing value while minimizing exper-
imental costs. Digital tools like JMP and 

those developed by other providers not 
only help scientists achieve optimization 
and efficiency milestones, they also 
enable them to communicate evidence 
of this to current and future investors.

“All venture capitalists should be interested 
in recommending people use statistical 
software, computer modeling and ways  
to try and improve research efficiency,”  
Lozman explains, noting that the more effi-
ciently companies answer these questions, 
the more efficiently they can use the capital 
that has been invested.

In many cases, M Ventures’ portfolio com-
panies already have JMP licenses. Con-
necting them with support to expand 
their use of the software from graphing 
and exploration to DOE adds significant 
value on the path to commercialization.

“I’ve found, through my career, that the 
ability to critically acquire, analyze and 
interpret data is patchy and not consis-
tent across all companies,” says Lozman. 
“Not every company has the luxury of 
having a statistician [on staff], but every-
body can afford a JMP license. Even just a 
basic understanding of statistics and how 
to use it can help people to really add 
more value to the experiments they’re 
doing. It’s only once we’ve found those 
answers that we can have confidence in 
our research.”

With a low barrier to entry, Lozman says 
that one of the most important features of 
JMP is its ease of use for non-statisticians. 
“What I like about JMP is that it’s a simple, 
self-explanatory tool – you don’t have to 
be a statistician to work it,” he explains. 
“And if you do need help, you’re only an 

email away from somebody who can 
really help you understand how to get 
more value out of a particular feature.

“Part of our responsibility [as venture  
capitalists] is to help instill best practices,” 
Lozman reflects. “It’s not extra work – it’s 
extra value.”

 Online
Why DOE keeps the science  
in science:  
jmp.com/science

Investing in innovations that  
improve lives:   
m-ventures.com

“�If you’re able to really distill out insights from the data – and make  
critical business decisions based on those insights – then you should be 
sure that those decisions are right. There are some very simple things 
that can help you do that. And for me, JMP is one of those tools.”

  Owen Lozman
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As impacts from climate change and  
population growth increase, governments,  
markets and crop breeders race to 
upgrade and improve performance and 
production across agricultural sectors. At 
breeding programs around the world,  
scientists are working to develop crop 
varieties that can be produced in larger 
quantities, crossed with more consistency 
and bred to be more resistant to environ-
mental stress. One such program is 
based at North Dakota State University 
(NDSU), which operates one of the  
largest public plant-breeding programs  
in the United States.

NDSU has forged strong academic- 
industrial partnerships and pioneered new 
uses for agricultural systems technology 
in a field that has historically relied on a  
combination of tradition and intuition.  
Recognizing the potential for automation 
and more sophisticated data capture to 
improve scientific outcomes, the NDSU 
Breeding Pipeline team employs cross-
functional database management  

strategies to assure high-quality data  
collection and migration that is conducted 
in compliance with protocols built to 
enable successful technology develop-
ment and transference. The team supports 
10 NDSU-based breeding programs  
working with a dozen crop species, as  
well as research and extension centers 
located across North Dakota.

“One of our key functions is the develop-
ment of new commercial crop products,” 
says NDSU Breeding Pipeline Database 
Manager Tom Walk. “And the effective-
ness of those efforts depends on rapid 
identification of the genetic potential of 
tested genotypes.”

Recognizing the power of automation  
to accelerate analysis, Walk and his  
colleagues in the Breeding Pipeline Data-
base Management team have developed 
a sophisticated dashboard known as Ag 
Query Hub, or Ag.Q.Hub. The system, 
unlike even the best prefab analytics tools 
on the market, allows users to extract and 

run mixed model analysis on unbalanced 
data from multi-environment trials – and 
do so across years of data taken from  
different locations. 

This wide-ranging functionality is possible, 
Walk says, because Ag.Q.Hub was built  
in JMP.

A data-rich environment
Breeding pipelines offer crop scientists the 
opportunity to select for desired traits from 
an extensive database of phenotypic data 
spanning a multitude of varieties, grown at 
multiple locations over many years. “Plant 
breeding generates a lot of data,” Walk 
explains. “You don’t just get lucky and pick 
the right one. You have to go through 
thousands of test varieties to find one or 
two that will be worth releasing.” 

Take, for example, a breeder looking to 
select barley varieties for small-scale brew-
ers. “There are several attributes to look at 
from an agronomic standpoint, and several 
genetic traits from a quality standpoint,” 

explains Database Manager Ana María 
Heilman-Morales. Just 10 or 15 years ago, 
the information needed to make these 
decisions would likely have been collected 
by hand in field notebooks; the industry 
has since made significant strides by 
embracing technological innovation. 

Case in point: automation. The advent of 
automated sensing technologies in crop 
science, in addition to the use of drones 
and cameras, has resulted in a flood of new 
data. Breeding databases have grown 
exponentially, and plant breeders have had 
to adjust their processes to accommodate 
a substantially more data-rich environment. 

As an educational institution, NDSU has a 
mandate to keep pace with its commercial 
counterparts. “As a university, we have the 
added challenge of training researchers 
and students for the jobs of today and 
tomorrow, and we have to stay relevant in 
the technology we use,” Walk says. Learn-
ing to work with digital systems is a key  
skill for NDSU’s crop science students. 

With fewer resources than its private-sector 
counterparts, however, it has long been 
clear that NDSU’s Breeding Pipeline 
required a new data management archi-
tecture that could optimize data insight 
without adding extra time or cost to the 
process. “We needed a way for users to 
access their data quickly, including all  
data from the past up to data that they’ve 
just collected in the last day or the last few 
hours,” Walk explains. Furthermore, they 
needed a better way to streamline analysis, 
Heilman-Morales adds: “We wanted to 
build a robust type of analysis using mixed-
linear-model analysis or spatial analysis… 
That’s when Ag.Q.Hub was born.”

From days to minutes 
Ag.Q.Hub is a proprietary automated  
system that integrates data retrieval and 
analysis for the rapid identification of  
the genetic potential of tested genotypes. 
It was developed in JMP by Walk and 
Heilman-Morales, who used JMP  
Scripting Language (JSL) to create  
a customized solution.  

“The idea is to stay relevant,” says Heilman-
Morales. And Ag.Q.Hub does that and more.

The Ag.Q.Hub tool queries Microsoft SQL 
Server databases built in Agrobase, a power-
ful tool on its own that covers most aspects 
of plant breeding data operations from  
managing stocks to experimental design to 
an array of data analysis choices. Ag.Q.Hub 
boosts analytical capabilities through an 
interface that enables users to select search 
parameters via interactive forms. Returned 
data can then be run through mixed-
model analyses directly in JMP or in 
ASReml analysis launched from the  
JMP add-in. 

Furthermore, Ag.Q.Hub automatically splits 
tables to expedite data management. It  
outputs initial results to tabs containing  
histograms and univariate statistics for data 
quality assessment and uses object-oriented 
design to separate components into JSL 
functions for modular capabilities. It’s a mul-
tipurpose tool, unique in its ability to extract 
and run mixed-model analysis on unbal-

Seeding the future
Automation takes data query directly to the field
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anced data from multi-environment trials. 
While Agrobase and its recent successor, 
Genovix, have many built-in tools to cover 
a range of analyses, custom-built JMP add-
ins such as Ag.Q.Hub provide researchers 
means to complement and supplement 
proprietary tools with custom-built analyt-
ics pipelines that Walk says off-the-shelf 
database management tools do not cover.

“Tasks like compiling data over years were 
practically impossible in the past,” he says. 
“We’ve cut the time from days or weeks to 
a few minutes or hours. And that opens 
up analysis that wasn’t possible before.”

Efficiency, reproducibility
The value of JMP and Ag.Q.Hub are not 
just limited to doing things that weren’t 
previously possible. There is significant 
value also in the efficiency and reproduc-
ibility the system introduces to the pipeline, 
Walk and Heilman-Morales say. 

Each of NDSU’s 10 breeding programs 
employ technicians and graduate students, 
each of whom access and analyze data on 
a daily basis. By automating common 
analyses that are repeated regularly by 
different individuals, Ag.Q.Hub has made 
standard queries more reproducible and 
less prone to user error or variability. 

Walk also points to the advantages  
of connecting JMP add-ins and tools 
directly to the pipeline’s data sources. 
That can save steps and allow for data 
organization and visualization that would 
be difficult if each data source had to be 
viewed separately.

As a JSL scripted tool, Ag.Q.Hub also 
offers all the benefits of the dynamic data 
visualization features of JMP software. 
“We can color-code [our outputs] to point 
out outliers,” Walk says. “Users prefer 
these visualizations because it accelerates 

decision making. They can see if the dis-
tributions fit their assumptions and get an 
overview of their experimental designs 
and how they ran their experiments.”

The future of crop science
The Breeding Pipeline’s success with 
Ag.Q.Hub has also opened doors for the 
team to explore other applications for 
automation. “There are a number of mod-
eling methods in JMP, and we have other 
algorithms with machine learning and 
artificial intelligence,” Walk says. “We’ve 
taken steps to save researchers a lot of 
time by automating parts of the process.

“For example, if genomic sequence data 
is kept in separate flat files, it takes a lot of 
effort to compile them and put them in a 
format you can import into JMP Genom-
ics. But if it’s organized from the start to 
go into a relational database, you can 
develop standard queries to efficiently 
access the data.” The team is also testing 
ways to incorporate JMP into their 
genomic selection work – a project that 
may ultimately see the use of Ag.Q.Hub 
or another custom add-in to support the 
department’s use of JMP Genomics.

In the meantime, the team is pleased  
with their progress. “Our model is pretty 
new for a public university system,” says 
Heilman-Morales. “Having a team like us 
and these automated ways of doing 
things is even newer. Other universities 
have started to ask us, ‘What are you 
doing, and what tools are you using?’” It’s 
a recognition that customized tools like 
Ag.Q.Hub are indeed seeding the future 
of crop science. 

 Online
Advanced genomic  
data analysis software:   
jmp.com/genomics

Supporting breeding programs with 
database management and technology:   
sites.google.com/ndsu.edu/plsc-bpdm/
home

“�Tasks like compiling data over years 
were practically impossible in the 
past. We’ve cut the time from days  
or weeks to a few minutes or hours. 
And that opens up analysis that 
wasn’t possible before.”

  Tom Walk

For more than 90 years, Parker LORD has 
worked in close partnership with custom-
ers to develop highly reliable adhesives, 
coatings, motion management devices 
and sensing technologies that significantly 
reduce risk and improve product perfor-
mance. A long history of technological 
leadership, together with penetration in 
key high-growth markets, is now bringing 
value to Parker Hannifin Corporation, a 
Fortune 250 global leader in motion and 
control technologies. Parker’s strategic 
acquisition of LORD Corporation in late 
2019 set in motion the integration of two 
organizations’ strong materials science, 
electrification and aerospace capabilities. 

Now known as Parker LORD, the organiza-
tion has rapidly transitioned to serve the 
broader automotive market with larger, 
more demanding customers. Fast  
growth in the electric vehicles market  
has increased the pressure to reduce  
development cycle time for products  
with unprecedented quality and  
performance requirements.

An organization on the move
When early analytics benchmarking showed time-saving  
benefits, employees led the way in changing the culture 

“Our customers value speed because they 
are also developing very quickly to be com-
petitive. They’re transferring those same 
pressures onto us while maintaining the 
same level of quality expectations for both 
legacy and automotive products,” explains 
Process Engineering Manager Tim Holtz.  

The globalization of supply chains has 
accelerated the demand for international 
operations, explains Quality Leader and  
Six Sigma Black Belt Bernard Goguelet. 
Whereas quality-related analytics at Parker 
LORD were designed for high-mix, low- 
volume products, Parker LORD has transi-
tioned since its acquisition from producing 
a small volume of high-value products to 
producing a high volume at high value. As a 
result, the team is challenged to constantly 
improve manufacturing throughput, an area 
where analytics is essential.

From gut feel to  
data-driven decisions 
With a deep bench of domain experts, 
Parker LORD has long had the chemical 

expertise to guide decisions at all levels. 
With mounting pressures in the marketplace 
to operate more nimbly, Holtz and Goguelet 
are moving the organization toward inte-
grating statistical approaches that reduce 
risk and decision-making timelines.

“[Scientists] should look at statistics as a 
supplement to make what they do easier,  
to make the next decision easier,” Holtz 
says. Methods like multi-factor DOE, for 
example, can confirm a hunch and point 
scientists to the next step more quickly.  
“On a speed and quality level, we have to 
make every experiment count,” Holtz says.

Time and cost savings also emanate from 
further down the pipeline, where Holtz 
explains that reproducible approaches 
build the process knowledge needed  
to scale operations. “If we can build a 
knowledge base as we go, we can  
respond faster to customer needs,”  
he says. Analytical tools help teams  
adopt both reactive and proactive  
quality measures.
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Nestled on the Yangtze River not far  
from Shanghai, Nanjing Sport Institute 
(NSI) is known as “the cradle of world 
champions.” Founded in 1956, the institute 
has produced more than 100 Olympic 
gold medalists, including swimmer Li Lin, 
gymnast Huang Xu and badminton play-
ers Ge Fei and Gu Jun.

Beyond its reputation as an elite  
athletic training ground, NSI is also one  
of China’s leading research institutions 
in the fields of sports medicine and 
exercise science. A recent institutional 
focus on “rejuvenating science and tech-
nology” has resulted in research and 
educational partnerships with prominent 
institutions in the United States, Japan 
and Germany, and in exchange pro-
grams with counterparts in more than  
40 nations worldwide.

Just as NSI’s athletes learn to push the 
boundaries of physical fitness, the insti-
tute’s academic program challenges  
students to hone a skill set that will 

An exercise in analytics
Statistical thinking helps build a body of research in epidemiology 
and exercise science at Nanjing Sport Institute

enable them to keep up with the march 
of scientific innovation.

“Modern scientific progress is moving  
very fast,” explains Xu Kai, Professor of 
Exercise Physiology at NSI. “Students 
may feel that any rote knowledge they 
learn in school won’t be useful in their 
later working careers. But statistical 
problem solving is different.”

Critical thinking and data literacy, he  
continues, are transferable competen-
cies that will help graduates succeed, 
regardless of whether they become 
physician to one of China’s elite Olym-
pic teams – or start a career outside of 
exercise science. “The most important 
thing is for students to develop a curi-
osity to explore knowledge and keep 
learning throughout their careers. Sta-
tistical thinking is a huge part of that.” 

Scientific research in class
Xu is an expert in kinesiology, or the 
study of the mechanics of human body 

movement. Among other things, his 
research investigates the epidemiologi-
cal connection between physical activity 
and health status among adolescents. 
The goal of this work is to determine 
the kind of daily exercise regimen 
young people need to better their 
physical health and fitness.

“We can see that not only in China  
but around the world, young people  
aren’t getting enough physical activity  
to maintain healthy levels of muscular 
strength and cardiopulmonary func-
tion,” Xu explains.

To better understand this phenomenon, 
Xu recruits middle school students to  
participate in various studies of physical 
activity. Participants wear acceleration  
sensors which capture information 
about their movement and heart rate  
as they walk through their daily routines 
of school, exercise and home life. The 
resulting data set forms the basis for 
much of the work that Xu and his gradu-

“The culture is starting to shift,” Holtz says, 
explaining that what began initially with  
just a handful of scientists showing interest 
has in less than 18 months blossomed into 
an organizationwide analytics initiative  
that is opening the door to wide-ranging 
improvement opportunities. The initiative 
gained traction in large part because of 
Holtz and Goguelet’s efforts to test and 
document early proofs-of-concept and 
bring quantifiable ROI to the attention of 
management. But before that, the pair had 
to gain scientists’ buy-in.

“Breaking through that initial skepticism 
was the hardest part – but also the inflection 
point,” Goguelet says. Once scientists saw 
how custom DOE could help them fit their 
problems into a framework, they began  
to understand the benefit. And, says 
Goguelet, the inflection point came when 
they saw JMP. 

Mixture design saves time
Getting an accessible software like JMP into 
the hands of scientists – most of whom had 
little previous training in statistics – meant 
decreasing the learning burden on experts 
already busy with scientific work. Most had 
used Excel for years, and the thought of 
using the tool for more sophisticated  
statistics seemed daunting, Goguelet says.  
A menu of ready-made analysis tools like  
the Custom DOE platform in JMP quickly 
showed benefits over existing best practices.  

Several of the team’s early wins came  
on the chemical formulation side of the 
business, where chemists had legacy 
knowledge about formulations but were 
tasked to adapt mixtures to new conditions. 
When one of the formulators approached 
Goguelet to ask about statistical 
approaches, they worked together to set 
up a mixture design in JMP. The results 
showed, evidence of strong nonlinear 
effect between two key ingredients previ-
ously thought to be of little consequence. 
Adding more of the ingredient wouldn’t 
have any impact.

In Parker LORD process development,  
making one batch can take a day of work.  
Ladder studies, the previous tool of choice, 
could easily require 30 to 60 batches – that 
means a month or two. “We used JMP’s 
mixture design module and unlocked bet-
ter insight with dramatically fewer batches 

than our previous method,” Goguelet said. 
“Had we not had JMP, we would have sent 
that [instruction] to the plant and kept add-
ing more [of the ingredient] as we have  
for the previous 10 generations. There’s a 
direct impact on our costs of goods sold.  
It would have meant extra cycle time eaten 
up trying to get that thing at the tolerance. 
Worst case, it would have been scrapped 
or delivered late to the customer…. That 
was the first time I thought ‘wow.’”

SAS Education helps  
maximize value 
With more and more scientists showing  
an interest in JMP, it became clear to Holtz 
and Goguelet that training was indeed 
needed if users were to take advantage of 
the full spectrum of the software’s features.  
“We – along with our management – 
looked at it like this: If we’re going to 
invest in JMP, then we have to invest [in 
training],” Holtz says. “We realized we 
didn’t have the competency in-house and 
weren’t going to develop it out of thin air.” 

 “We started learning how much we didn’t 
know,” Goguelet adds. “JMP is only as 
powerful as the person who’s driving it...  
I realized in order to get the actual value 
from [JMP], some additional investment 
was needed. That’s when we decided to 
engage SAS Education.” 

Unlike other programs, SAS Education 
offered the opportunity to work with 
experts at JMP to design a customized 
training program. Experts from SAS Educa-
tion with expertise in the chemical space 
then worked from this list to identify the 
skills Parker LORD’s formulation chemists 
would need most. “SAS helped us fill in the 
blanks: we told them what we were trying 
to achieve, and they told us the tools we 
needed to get there,” Goguelet explains. 

Whereas previous trainings at Parker 
LORD had struggled to retain participants’ 
attention, SAS Education’s bespoke 
approach focused only on the skills formu-
lators would need on the job. “In order to 
get to implementation, you have to focus 
on the problems people care about,” Holtz 
says. “If you fix something for them and 
make their job easier, then they’re going  
to use it all day long. You’ve solved a  
problem that was taking up a lot of their 
time and driving them nuts.

“The Education team really tailored the 
training for what we needed. I’ve heard 
from many of the team members who 
attended that this was one of those train-
ings they actually found useful. We were 
able to really leverage SAS’ knowledge 
and experience interacting with different 
customers to help identify what we 
needed and how best to approach it…. It’s 
been a good partnership.”

From one site to many 
The success of the first seven-day training 
at the Parker LORD North Carolina division 
headquarters soon led to two new con-
tracts for sites in Hilden, Germany, and 
Erie, PA. Mentorship will be an important 
part of continuing the partnership moving 
forward, and the team is also discussing 
the possibility of an annual mixture design 
“booster” course with SAS Education to 
address new challenges along the way. 

“I’m really thrilled with the leadership  
support that we have now,” Goguelet says, 
noting that upper-level management 
beginning with a Parker LORD Director  
of Technology, have not only signed on  
to analytics transformation, but are now 
encouraging that statistical approaches 
become the company standard. “We’ve 
actually embraced that more since doing 
the training with [SAS Education]. We now 
set expectations around JMP and the  
tools with it. They’re part of our process 
development now – it’s an expectation.”

One and a half years after starting with just 
10 JMP licenses, Parker LORD has since 
rolled out JMP on a much larger scale. 
“The way JMP has proliferated at Parker 
LORD is through word of mouth,” Gogue-
let says. “It’s through seeing friends excel 
at something. We want to develop a 
cohort that’s really motivated to perform 
well, that way they can help their peers. 
That brings the mean competency up in 
the organization.”

 Online
Jump start your JMP skills:   
jmp.com/training

Diversified technology: 
lord.com
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ate students spend their time on, and  
it has also found its way into the under-
graduate classroom.

For Xu, there is little barrier between 
research and teaching. That is, of 
course, by design as he believes  
students should have hands-on expo-
sure to research concepts like the  
scientific method and access to the  
data that informs experimentation and 
discovery. More than learning the  
material, Xu hopes that his students  
will come to master the key tenets of 
scientific research and understand  
how data helps test theories, unlock 
critical insights and motivate new 
research questions.

“We cover how to conduct basic 
research and how to collect, organize 
and analyze data,” he explains. Students 
gain hands-on experience with both sur-
vey and experimental data and learn to 
deploy a range of statistical modeling 
and visualization techniques. Working 
with a data set from Xu’s own research 
has helped familiarize students with  
challenges like outliers, missing values 
and most importantly, large data sets.

In the case of Xu’s adolescent activity 
study, sensors can record around 
10,000 data points per week per partici-
pant including values for age, gender, 
weight, sitting, standing, walking, run-
ning, step count, speed, intensity of 
exercise, duration of exercise, duration 
of rest and duration of sleep. Even after 
consolidation, such a data set can run 
into the millions of megabytes.

This kind of data can be daunting for 
researchers, much less students. That’s 
why Xu has not only introduced his stu-
dents to the data set, he’s also introduced 
them to the tool he uses to analyze it.

That tool is JMP.

“By familiarizing students with software 
like JMP, it makes statistical thinking  
less intimidating – they start to think of 
statistics as a routine, professional 
thing,” says Xu. “With JMP, it feels like 
the threshold for statistical problem 
solving is actually very low – and that’s 
incredibly valuable.”

The key to the  
learning process
Most of the undergraduates in Xu’s 
classes start the semester without much 
background in statistics and, he says, it’s 
important to give them a tool that will 
also provide them with a hands-on way 
to learn statistical concepts. With JMP, 
students can learn everything from  
the basics like calculating means and 
standard deviations to more advanced 
concepts like data exploration.

“JMP encourages trial and error, and that’s 
key to the learning process,” Xu says.

In the days before faculty at NSI had 
access to JMP, as at many universities 
around the world, Microsoft Excel was 
the institutional standard for both teach-
ing and research. Despite its uses, Xu 
says, Excel is too limited to manage 
complex data sets replete with outliers 
and missing values, adding, “the 
amount of data I’m dealing with is also 
very large, and in Excel the processing 
speed is very low.”

Xu has met similar constraints with 
SPSS, which he says is more profes-
sional than Excel, but with similarly slow 
processing speeds. “I once helped a 
colleague using SPSS for research. 
Using my own data set of 700,000  
samples, the slower processing speed 
was very obvious!

“SPSS can also be very difficult to use.  
If you don’t know [how to run a] stats 
check at a professional level, you could 
end up at a dead end very quickly 
because you don’t know how to go  
to the next step.”

More complex statistical methodologies 
like logistics analysis and partitioning, 
which are central to Xu’s research, are 
fully absent in Excel but one of the 
strongest features of JMP – and JMP 
Pro, which Xu and his graduate students 
use for its more advanced statistical 
capabilities. “I’m looking to understand 
the intersection between exercise and 
physical health,” he explains. “And with 
logistics analysis and partitioning [in 
JMP and JMP Pro], I can really add a 
richness to our understanding of how 
factors interact.”

Furthermore, the software’s graphical 
features enable dynamic visual repre-
sentations that promote exploration. 
“With Graph Builder, you can change 
the X and Y axes at any time. There are 
so many special features that Excel or 
SPSS can’t do.”

Daily exercise, better health 
Xu’s research has already yielded mean-
ingful results, with noteworthy implications 
for public health. Most importantly, Xu says 
the data shows that young people should 
aim for a moderate level of activity for at 
least 60 minutes per day. “After reaching 
this amount of exercise, it will have an 
impact on your physical health,” he 
explains, noting that such a regimen is 
linked to improvements both in cardiopul-
monary function and muscular strength. 
Furthermore, health in adolescence – a 
time in which the body is still developing – 
can have consequences for an individual’s 
lifelong health and fitness.

“This is one of the biggest problems 
today; the level of physical activity 
among young people is insufficient,”  
Xu says. “And this problem is not just 
facing China, but also the United States 
and Europe.”

That’s a public service announcement that 
everyone can get behind. It’s a relatable 
message and, if you’re an undergraduate 
student at NSI, a great starting point to 
begin learning about what statistics can 
tell us about exercise habits and health. 
“You can use statistical methods to solve 
many of today’s most important ques-
tions,” Xu concludes. “Knowing how to  
use statistics to solve problems is one of 
the most important life skills any student 
can develop.”

 

 Online
Join the Quantified Self movement! 
Analyze exercise patterns and results:   
jmp.com/exercise 

Learn about the  
National Sport Institute:   
nipes.cn
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