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overheard  
in the 
tanner

Somehow a bee got into my straw, and I took a sip. My body didn’t comprehend what 

was going on or something because it took me longer than it should’ve to realize 

there was a bee in my mouth. I just swallowed and knew there 

was something that was solid in there. People probably thought I was possessed or 

something.  •  Then you tell your husband: “After you finish the dishes, 
I will explain accrual basis accounting to you. By the 

way, did you pick up the laundry?”  •  It’s good you have an uncle who is a senator. 

If I needed a passport, I’d call him.  •  I think that the accounting program is so great because the professors 

don’t just teach; they come in and perform for you. They all have great personalities 

and are interesting.  •  Sorry I’m late, guys; I just got a haircut. Didn’t you just get a haircut? Yeah, 

that’s just what I tell people when I’m late.  •  You studied the whole weekend? The professor 

in me is happy about that, but the person in me is just disappointed.  •  We came up with 

a code to judge how good-looking they are. So if they’re like really good, it’s a gulp. 

Really, really good is a double gulp. Then we have large, medium, and small. If I say 

I’m going to buy a drink, it means I’m moving in. If they’re married, we say it’s on the 

rocks. Get it? Like a rock. Very clever, I thought.  •  I got two texts today. 

One said, “I heart you,” and the other said, “I love fries.” I have no idea who they 

are from.  •  I keep calling people Sister. I was talking about Harry Potter, and I was 

like, “Yeah, Sister Weasley kills Bellatrix.”  •  Remember when 

I threw up next to you and then you almost threw up? That was a good trip.  •  I see 

you a lot in the Tanner Building. Yeah, I actually live in here.  •  I just found out that 

Devotional is in other places than the Marriott Center. I was talking to my friend, and 

he was listing all these places we could go. It was like angels came 
down and touched my mind with understanding.  •  I 

loved the MTC. I was in there for two months and gained fifteen pounds.  •  You almost 

married a man who married a woman whose most exciting thing in her life is flavored 

cream cheese. Be grateful.  •  My goal for this year is to not leave my apartment with 

my backpack unzipped.  •  I hate that I can’t find shorts long enough for my legs, so  

I have to get gangster shorts like these. These are my thug 

shorts, and for some reason there are always these weird patches on longer shorts.  

•  The experience I had here helped me understand the impact I could have in the 

world. I wouldn’t be in the position I am today without 
this university. It helped me push beyond the expectations I set for myself.
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By Megan Bingham    Photography by Bradley Slade

Alison Davis-Blake isn’t one for convention. Her quiet demeanor, 
questioning mind, and drive to excel have always set her apart. 

On her twelfth birthday, she asked, “Mom, when will I be like the 
other girls?”

“When you’re fourteen.”
Two years later, she asked again. 

“When you’re sixteen,” her mother replied.
“After that I didn’t ask anymore,” Davis-Blake explains. “I realized 

I had to look for my own life.”
And that’s what she’s done. In 2006 she became the first woman 

to lead the University of Minnesota’s Carlson School of Management. 
She made history again in 2011, accepting the deanship at the 
University of Michigan’s Ross School of Business.
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She’s drawn inspiration from great leaders. 
Her favorites are an eclectic group with little in common,

unless you count changing the world on their own terms.

She spent the next two years in Provo, 
working as a research assistant and develop-
ing skills she would later draw upon. “BYU 
gave me a deep and subtle understanding of 
organizations,” she says. “It taught me how 
to influence people to create change.”

Earning a PhD was just one of the 
options Davis-Blake considered after gradu-
ation, and several professors encouraged 
her to apply. She conceded but thought they 
were overly optimistic. Soon she received 
acceptance letters from MIT, Yale, Berkeley, 
UCLA, and Stanford—eventualities she 
hadn’t prepared for. 

“You don’t need a master plan to be suc-
cessful,” Davis-Blake says. “You find your 
career one opportunity at a time.”

After visiting each campus, she ulti-
mately chose Stanford. There she worked 
with world-class mentors and even met her 
husband, Michael, who was a postdoctoral 
student. She knew he was unique when he 
explained why he had asked her out: “You’re 
going to Stanford too—that’s really cool!”

“He was the first man I’d met who would 
say something like that,” Davis-Blake says. 

Different Strokes
Davis-Blake grew up in the Twin Cities on 
the banks of the Mississippi. Her father was 
an information systems professor at the 
University of Minnesota—where she would 
later return as dean.

His work not only exposed Davis-Blake 
to the world of academia but also to one 
of her lifelong passions: travel. The fam-
ily spent a year in Belgium, where it wasn’t 
uncommon for them to take quick trips 
to Paris—a city Davis-Blake still loves. 
Her favorite museum remains the Musée 
d’Orsay, a converted train station with a fine 
collection of impressionist masterpieces. 

“Those paintings represent a break from 
tradition that, while unrecognized in its 
day, turned out to be important,” she says. 

“That’s something I can relate to.”
After completing her bachelor’s degree at 

BYU in 1979, Davis-Blake accepted an account-
ing position at Touche Ross in New York. She 
loved the city but found the work less than 
engaging. “I wanted to immerse myself more 
deeply in the why,” she explains. “The MOB 
program at BYU was a good next step.”

While her remarkable accomplishments 
landed her on the Wall Street Journal’s 
Women to Watch list, Davis-Blake insists she 
hasn’t gone it alone. She’s drawn inspiration 
from great leaders. Her favorites—Margaret 
Thatcher, Abraham Lincoln, and Southwest 
Airline’s founder Herb Kelleher—are an 
eclectic group with little in common, unless 
you count changing the world on their own 
terms. That’s something the BYU graduate 
knows a bit about.

Modern Times
For Davis-Blake and fellow female admin-
istrators, it’s been lonely at the top—until 
now. Women currently make up 17 percent 
of the deans at b-schools across the coun-
try, up from 11 percent in 2002. And that 
change isn’t just playing out in the dean’s 
office. More women are heading to business 
schools than ever before. It’s a far cry from 
Davis-Blake’s own experience when she was 
the only woman in her undergraduate eco-
nomics courses.

“My classmates were polite, but they 
made it clear they didn’t understand why I 
was there,” Davis-Blake remembers. 

That sentiment followed her to her 
first teaching position at Carnegie Mellon 
University, where at twenty-seven, she 
looked young enough to be sitting in the class.

“I was perpetually mistaken for a stu-
dent,” Davis-Blake explains. “Even as I got 
older, it was difficult to see how women 
could receive tenure.”

Margaret Thatcher—a pioneer in her 
field—became an inspiration for the young 
professor. But while Davis-Blake believes 
women can make distinctive contributions 
in the workforce, she is quick to add that 
it’s an individual choice. “It’s a very per-
sonal decision—one you constantly have to 
evaluate,” she says.

Davis-Blake’s choice has been to pursue 
her passion—balancing business theory 
with actual practice. The deanship of a con-
temporary business school provides the 
perfect mix.

“If you think of a university as a multi-
divisional firm, I’m acting as the divisional 
CEO, responsible for all aspects of the unit,” 
Davis-Blake says. “Our business has a very 
specific mission—changing people through 
education.”
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Smiling, she adds, “I decided I needed to get 
to know him better.”

Family Way
Married for twenty-eight years, the cou-
ple’s success stems from an ability to adapt. 
Michael became an independent contrac-
tor so he could work from home and spend 
more time with the couple’s two sons. When 
Davis-Blake accepted the deanship, he cut 
back his hours substantially. 

“When we were first thinking about hav-
ing children, I was very worried about bal-
ance,” Davis-Blake confesses. “It’s wise to 
be concerned, but if your family is a priority, 
you’ll make it work.”

Engaging the boys in her career has 
proven helpful. Since elementary school 
they’ve been in Davis-Blake’s office, learn-
ing about her work, meeting academics, and 
filing papers—something she admits she’s 
always behind on. Her youngest son, now 
a high school junior, even pitched in during 
her most recent move, shelving books in her 
new space.

In addition to working together, the 
family schedules vacations. Their first trip 
abroad was to London, where they created a 
tradition: climbing to the top of every monu-
ment they visit, beginning with St. Paul’s 
Cathedral.

The family has since reached dizzying 
heights all over the world, and Davis-Blake 
believes it’s those moments that have bound 
them together.

“If you’re going to have children and a 
demanding job, there are certain things you 
won’t do,” she explains. “Most of my leisure 
time is family-focused. That’s the choice 
I’ve made, and I’ve gotten immense value 
out of it.”

Come Together
Despite her busy schedule, Davis-Blake 
makes time for books. One of her recent 
reads, Team Rivals: The Political Genius of 
Abraham Lincoln, gave her new insight into 
getting people to focus on the common 
good—a critical skill for administrators.

Shortly after stepping into a leadership 
role at the University of Texas at Austin, 
Davis-Blake learned a staff member had been 
posting confidential information online. 
While the university was not interested in 

being responsible for nearly 200 faculty and 
350 staff. The decision paid off. Headhunters 
noticed her work, and offers to interview for 
deanships came pouring in.

“There were doors opening nearly every 
day,” Davis-Blake says. “I had to decide 
which one I was going to walk through. I ulti-
mately chose the University of Minnesota.”

Lead Kindly
For the naturally introverted Davis-Blake, it 
might seem that the public role of dean isn’t 
a good fit. But instead of working the crowd, 
she is focused on individuals—something 
she picked up from Herb Kelleher.

“He proved you could build a successful 
business based on treating people well,” she 
says. “It’s a different industry than mine, but 
mine is also a people business.”

According to Davis-Blake, you can lead 
effectively only when you care about the 
people you work with, the cause you’re 
working for, and the organization you’re in. 
It’s a philosophy she puts into practice daily 
at Ross.

Moving to Michigan after five years in 
Minnesota didn’t come without careful con-
sideration. The selection process took more 
than nine months and provided plenty of 
time for Davis-Blake to debate the choice.

“I wondered if I’d be able to make a con-
tribution,” she says.

Seven months into her new role, Davis-
Blake is already positioning the school at the 
forefront of business education with action-
based learning initiatives. 

“We’re asking, how do we learn from 
experience, how do we make it last longer, 
and how do we embed it into the curricu-
lum?” Davis-Blake says. “Michigan is really 
poised to make its mark there.”

While charting a course for the school, 
she is loath to think or talk about what’s 
next. 

“The immediate future is that I’m going 
to be here at Ross,” she says. “I don’t know 
after that. A door will open, and I’ll know 
that door when it comes.”   

About the Author
Based in New York City, Megan Bingham is a 
writer and editor at Family Circle magazine. 
She graduated from BYU in 2010 with a degree 
in communications.

pressing charges, things quickly changed 
when the young woman hired an aggressive 
attorney. A courtroom showdown seemed 
imminent. 

The university’s lawyers instructed 
Davis-Blake to have no contact with the 
young woman, but her supervisors sought 
a different approach. They wanted Davis-
Blake to help her. 

“They could see this was going to ruin her 
life,” Davis-Blake explains. 

Davis-Blake weighed the risks and picked 
up the phone. When the young woman 
answered, she stated her objective: come 
clean and leave without a criminal record. 
The young woman agreed but said the law-
yers frightened her.

“I heard myself saying, ‘I will go with you 
and sit next to you the entire time,’” Davis-
Blake recalls. “I didn’t know what side I was 
on at that point. It was clear I was going to 
help the university, but I was also going to 
get this girl what she needed—a second 
chance.”

The next day the young woman came 
in and gave a full confession. She walked 
out with a clear conscience and went 
on to attend graduate school and find 
employment.

“That was one of the best day’s work I’ve 
ever done,” Davis-Blake says. 

First Chair
Despite her innate leadership skills, Davis-
Blake believes her foray into administration 
was happenstance. 

She was working as an associate pro-
fessor at the McCombs School of Business 
when the department chair took a medi-
cal leave. To make matters worse, no other 
full professors were available for the posi-
tion. Though the dean approached Davis-
Blake, she held her ground—no promotion, 
no chair. Eventually, a sociology professor 
with a dual appointment was contacted. He 
accepted the job but only on the condition 
that Davis-Blake eventually take over.

She spent the next three years assisting 
the temporary chair until she became a full 
professor. But after just one year of service, 
the dean had a new offer for her: help run 
the school as senior associate dean.

It was a huge step for Davis-Blake. She 
went from managing twenty-five people to 
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All students, at some point, face exam questions that baffle, mystify, 
or simply confound them. As bright and good-looking as Marriott 
School students are, we’ve discovered they are no exception. This is 
where creativity takes flight. Some students make an educated guess 
and a few strive to overwhelm with a tsunami of words or num-
bers. But it’s the clever, unexpected response that brings a smile to 
the weary grader and occasionally wins the student a point or two. 
Here are some of the Marriott School’s “best” answers. 

Q2: What evidence 
is there that the 
change effort 
was successful?

A: There was a 
change. 

This was an attempt to 
answer an obhr quiz 
question from profes-
sor Kristin DeTienne. 
Although she didn’t 
think it was very creative, 
the student’s response 
did give us a laugh. And, 
let’s be honest, it’s a 
pretty logical answer—
especially during a quiz.

around the
cooler

by Todd Hollingshead

Q1: What’s the 
difference be-
tween a broker 
and a dealer?

A: The broker  
is the one with 
no money. 

It could be that this 
answer was the result 
of the student having 
been acquainted with 
a struggling broker. Or 
it could have been the 
result of careful word-
based deduction. Of 
course, it could also be 
the result of one of pro-
fessor Grant McQueen’s 
smart-aleck finance stu-
dents who had no idea.

Filling In the Blank
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Q3: Using the 
financial infor-
mation above, 
identify which 
branch is 
struggling and 
explain why.

A: Which branch 
is struggling? 
Barranquilla  
is struggling. 
ABC save us!

On the toughest question 
of a final, one student 
appealed to accounting 
professor Monte Swain’s 
poetic side.

5

Q4: What is the 
definition of 
“debenture”?

A: A person 
who violently 
removes another 
person from  
a bench. 

On this accounting ques-
tion, professor Cassy 
Budd was hoping for “an 
unsecured bond or debt 
instrument not secured 
by a physical asset.” 
What she got instead, 
albeit clever, almost 
knocked her off her seat.

Q7: Please  
provide feedback 
on the course.

A: I never  
understood  
purchasing 
power parody.

In his international 
finance course, pro-
fessor Brent Wilson 
teaches about purchas-
ing power parity, which 
theorizes that foreign 
exchange rates change 
based on differences in 
inflation rates. Points 
for straight-up honesty?

Q6: What is the 
amount of costs 
of goods sold?

A: Purchases +  
accumulated 
depreciation.

There is a risk that only 
the hard-core account-
ing audience will find 
this nomination from 
professor Kay Stice 
amusing. But anyone 
who’s paying off his 
or her Christmas bills 
should be able to relate.

Q5: Name a  
link-building 
strategy. 

A: Save Zelda. 

Anyone who is a fan of 
the original Nintendo 
8-bit system can appre-
ciate this answer from 
an internet marketing 
final professor Jeff 
Larson gave. Maybe 
the student will spend 
future reading days at 
the library instead of 
clicking Continue, Save, 
or Quit.
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the
inno-
vator’s
dna
S ome babies are born with the double 

helixes that turn into blue eyes and   
heads of light, curly hair. Most people 

think that innovators are born with special 
genes, like those that determine physical fea-
tures, that enable them to be innovators—an 
endowment you either have or you don’t.

But our extensive analysis of research on 
the subject concludes that creativity is not 

simply a genetic trait, rather something that 
can be developed. In fact, the most compre-
hensive study confirming this was done by 
a group of researchers, Marvin Reznikoff, 
George Domino, Carolyn Bridges, and 
Merton Honeyman, who studied creative 
abilities in 117 pairs of identical and fraternal 
twins. Testing twins, ages fifteen to twenty-
two, they found that only about 30 percent 

of the performance of identical twins on ten 
creativity tests could be attributed to genet-
ics.1 In contrast, roughly 80 percent to 85 
percent of the twins’ performance on gen-
eral intelligence (IQ) tests could be attrib-
uted to genetics.2 

General intelligence (at least the way 
scientists measure it) is basically a genetic 
endowment, but creativity is not. Nurture 

Five skills
to develop
your creativity

Adapted from a new book by Jeff Dyer, Hal B. Gregersen, and Clayton M. Christensen
Photography by Bradley Slade
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trumps nature as far as creativity goes. Six 
other creativity studies of identical twins 
confirm the Reznikoff et al. result: roughly 
25 percent to 40 percent of what we do inno-
vatively stems from genetics.3 That means 
that about two-thirds of our innovation 
skills still come through learning—from 
first understanding the skill, then practicing 
it, and ultimately gaining confidence in our 
capacity to create.

This is one reason that individuals who 
grow up in societies that promote com-
munity versus individualism and hierarchy 
over merit—such as Japan, China, Korea, 
and many Arab nations—are less likely to 
creatively challenge the status quo and turn 
out innovations (or win Nobel Prizes). To 
be sure, many innovators in our study seem 
genetically gifted. But more important, they 
often described how they acquired innova-
tion skills from role models who made it 

“safe” and exciting to discover new ways of 
doing things.

If innovators can be made and not just 
born, how then do they come up with great 
new ideas? Our research on roughly five 
hundred innovators compared to about five 
thousand executives led us to identify five 
discovery skills that distinguish innovators 
from typical executives. These skills are 
associating, questioning, observing, net-
working, and experimenting. 

Associating
Innovators count on a cognitive skill that we 
call associational thinking or simply asso-
ciating. Associating happens as the brain 

tries to synthesize and make sense of novel 
inputs. It helps innovators discover new 
directions by making connections across 
seemingly unrelated questions, problems, 
or ideas. Innovative breakthroughs often 
happen at the intersection of diverse disci-
plines and fields. 

Author Frans Johanssen described this 
phenomenon as “the Medici effect,” refer-
ring to the creative explosion in Florence 
when the Medici family brought together 
creators from a wide range of disciplines—
sculptors, scientist, poets, philosophers, 
painters, and architects. As these individu-
als connected, they created new ideas at 
the intersection of their respective fields, 
thereby spawning the Renaissance, one of 
the most innovative eras in history. Put sim-
ply, innovative thinkers connect fields, prob-
lems, or ideas that others find unrelated.

The next four discovery skills trigger 
associational thinking by helping innova-

tors increase their stock of building-block 
ideas from which innovative ideas spring. 
Specifically, innovators engage the following 
behavioral skills more frequently.

Questioning
Innovators are consummate questioners 
who show a passion for inquiry. Their que-
ries frequently challenge the status quo, just 
as Apple Inc. co-founder Steve Jobs did when 
he asked, “Why does a computer need a 
fan?” They love to ask, “If we tried this, what 
would happen?” Innovators, like Jobs, ask 
questions to understand how things really 
are today, why they are that way, and how 
they might be changed or disrupted. 

We found that innovators consistently 
demonstrate a high question-and-answer 
ratio, where questions not only outnumber 
answers in a typical conversation but also 

are valued at least as highly as good answers. 
Collectively, their questions provoke new 
insights, connections, possibilities, and 
directions.

Observing
Innovators are also intense observers. They 
carefully watch the world around them—
including customers, products, services, 
technologies, and companies—and their 
observations help them gain insights into 
and ideas for new ways of doing things. 

Jobs’ observation trip to Xerox PARC 
provided the germ of insight that was the 
catalyst for both the Macintosh’s innovative 
operating system and mouse and Apple’s 
current OSX operating system.

Networking
Innovators spend a lot of time and energy 
finding and testing ideas through a diverse 
network of individuals whose backgrounds 

and perspectives vary wildly. Rather than 
simply social networking or networking for 
resources, they actively search for new ideas 
by talking to people who may offer radically 
different views of things. 

For example, Jobs talked with an Apple 
Fellow named Alan Kay, who told him to 

“go visit these crazy guys up in San Rafael, 
California.” The crazy guys were Ed Catmull 
and Alvy Ray, who headed up the computer 
graphics division of Industrial Light & 
Magic. The group created special effects for 
George Lucas’ movies. Fascinated by their 
operation, Jobs bought the division for $10 
million, named it Pixar, and eventually took 
it public for $1 billion. Had he never chatted 
with Kay, he would never have wound up 
purchasing Pixar, and the world might never 
have thrilled to wonderful animated films 
like Toy Story, WALL-E, and Up.

Innovators are also intense  
observers. They carefully watch  
the world around them.
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Experimenting
Innovators are constantly trying new experi-
ences and piloting new ideas. Experimenters 
unceasingly explore the world intellectually 
and experientially, holding convictions at 
bay and testing hypotheses along the way. 
They visit new places, try new things, seek 
new information, and experiment to learn 
new things. 

Jobs, for example, tried new experiences 
all his life—from meditation and living in an 
ashram in India to dropping in on a calligra-
phy class at Reed College. These varied expe-
riences would later trigger ideas for innova-
tions at Apple Computer. Collectively, these 
discovery skills constitute the innovator’s 
DNA, or the code for generating innovative 
business ideas. 

While you have your great-grandpa to 
thank for your freckles or the crook in your 
nose, the ability to be creative is mostly up 
to you. By strengthening the cognitive skill 
of associating, combined with the behavioral 
skills of questioning, observing, networking, 
and experimenting, your innovative intel-
ligence is bound to grow, no matter what’s 
written on your DNA.  

Reprinted with permission of Harvard Business 
Review Press. Excerpt from The Innovator’s 
DNA. Copyright 2011 by Jeff Dyer, Hal B. 
Gregersen, and Clayton M. Christensen. All 
rights reserved.
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1.	� Marvin Reznikoff, George Domino, Carolyn Bridges, 

and Merton Honeyman, “Creative Abilities in Identical 
and Fraternal Twins,” Behavioral Genetics 3, no. 4 (1973): 
365–377. For example, the researchers gave the Remote 
Associations Test (RAT), in which they presented twins 
with three words and asked them to find a fourth word 
linking the three; they also gave them the Alternative 
Uses Test, in which they asked the subjects to brainstorm 
as many alternative uses for a common object—like a 
brick—and code how many total and divergent responses 
the subjects provided.

2.	� See K. McCartney and M. Harris, “Growing Up and 
Growing Apart: A Developmental Meta-Analysis of Twin 
Studies,” Psychological Bulletin 107, no. 2 (1990): 226–237.

3.	� Other studies that have found nurture trumps nature 
as far as creativity goes include: F. Barron, Artists in 
the Making (New York: Seminar Press, 1972); S. G. 
Vandenberg, ed., Progress in Human Behavior Genetics 
(Baltimore: Johns Hopkins Press, 1968); R. C. Nichols, 

“Twin Studies of Ability, Personality, and Interest,” 
Homo 29 (1978), 158–173; “Creativity, Heritability, and 
Familiarity: Which Word Does Not Belong?” Psychological 
Inquiry 4 (1993): 235–237; N. G. Waller, T. J. Bouchard 
Jr., D. T. Lykkien, A. Tellegen, and D. Blacker, “Why 
Creativity Does Not Run in Families: A Study of Twins 
Reared Apart,” unpublished manuscript, 1992. For a sum-
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IN MY CAREER AND MY LIFE I HAVE FOUND  the key  
determinants to success include one’s ability to take on a 
challenge and adapt to change. Change comes in many forms: 
your responsibilities, your callings, and your addresses. 

I’d like to talk about the evolv-
ing global economic picture and 
what that means to the United 
States and to your futures. Second, 
I want to point out how internet 
connectivity and social networks 
are helping to further transform 
the private and public sectors.

Changing Markets
In developed economies, real GDP during 
the past eight years was a meager 14 per-

cent; in developing nations, GDP growth was nearly five times as high—69 
percent. The result has been a seismic shift in the global economy. In 2010 
developing economies purchased or produced a majority of the world’s steel, 
mobile phones, and concrete. In the second quarter of 2011, there were more 
personal computers purchased in China than in the United States. The emerg-
ing markets, which accounted for only 31 percent of the world’s global GDP as 
recently as 1990, now account for half. 

We can learn much from an age when today’s most advanced economies 
were themselves emerging. By studying how these countries made the jour-
ney from developing to developed, we can gain valuable insights into the pro-
jected course of modern emerging markets.

The world was a very different place in the year 1000. Western Europe 
was an impoverished backwoods. The majority of the world’s wealth lay in 
the East. Asia, not including Japan, accounted for more than two-thirds of 
the world’s GDP. China and India were the world’s two largest economies.
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Around the year 960, China entered a period of rapid 
development. By the year 1280, its population had nearly 
doubled and its economy was the envy of the world. 

Soon after, fortunes began to change. The world’s more 
developed economies entered a long period of stagnation 
while once-impoverished economies began their ascents. 
By 1500 western Europe’s per-capita income had nearly 
doubled. As Europe’s economic growth inched upward, 
China’s stalled. During the 19th century and for most of 
the 20th century, the wealth gap between Western civiliza-
tion and the rest of the world grew wider. Countries in the 
West that had once been emerging markets became domi-
nant, while China and India languished in comparison. 

When we look back, we can see many parallels to the 
economic transformations occurring in our own era. It is 
true that the past is not a perfect guide to the present, but 
one core lesson is that the emerging markets of one era 
can be the developed markets of another era. The opposite 
is also true; markets are cyclical, not static.

Since 1980 China has amazed the world with growth 
rates averaging 10 percent. Last year the country overtook 
Japan to become the world’s second-largest economy. 
China’s GDP is projected to surpass the United States in 
purchasing power parity in 2016. When that time comes, 
China will regain the title it lost years ago as the world’s 
largest economy. 

China is not the only country that has experienced an 
economic renaissance; Brazil, Russia, India, and China 

in American institutions of higher 
education increased tenfold, while 
the number of Chinese students 
increased nearly thirtyfold.

I’ve also seen the impact in work-
forces. When I went to work in Asia, 
the senior management in major 
companies were generally Caucasians. 
Now they’re all local Asians. They’re 
being educated, assuming leadership 
roles, and doing very well. 

Another factor contributing to 
growth in emerging markets is smart 
public policy, such as strengthening 
the rule of law and intellectual prop-
erty rights, deregulating industries, 
and modernizing financial services. 
Emerging markets have also become 
more fiscally disciplined. This stands 
in stark contrast to what we saw at 
the height of the Asian financial cri-
sis. The debt-to-GDP ratio in emerg-
ing Asia was 60 percent in 1998, with 
the United States at about 65 percent. 
Since then the debt-to-GDP ratio in 
Asia has declined to 41 percent; in the 
United States it has risen to 85 percent. 

No country better illustrates this 
economic progress since 1998 than 
Indonesia. Having lived there, my 
family and I experienced the rule of 
a dictator, and we were also there 
when circumstances changed. During 
the latter half of the 1990s, Indonesia 
struggled economically and politi-
cally, but in recent years it has 
opened its economy, lowered debt 
levels, begun to combat corruption, 
and emerged from the financial crisis. 

Some facts about Indonesia dem-
onstrate how emerging countries are 
becoming global powers. Indonesia 
is the most populous country behind 
China, India, and the United States. 
It has the second-most Facebook 
accounts, behind the United States, 
and has the third largest number of 
Twitter users in the world. In 2005 
there were 1.6 million Indonesians in 
the middle class. In 2010 that number 
had risen to 15 million.

generated 45 percent of global growth 
from 2007 to 2009. The countries of 
sub-Saharan Africa have recorded an 
average annual growth rate of 5.8 per-
cent since 2004. Around the world 
emerging markets have grown maybe 
four times as fast as developed mar-
kets in the past decade. 

What’s driving this rapid growth? 
In large part it’s the same forces that 
propelled Western economies dur-
ing their growth periods: savings, 
investments, education, and liber-
alizing economic policies. In 2000 
emerging markets graduated 30 per-
cent more university students than 
developed countries. Now it’s twice 
as many. Between 1980 and 2008 the 
number of Indian students enrolled 

One core lesson is 
that the emerging 

markets of one 
era can be the 

developed markets 
of another era.
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As we reflect on Indonesia’s achievements, there’s 
another country with many similarities that also has 
potential to follow in its footsteps: Egypt. Both were 
governed by a dictator; during that time both countries 
experienced low levels of economic growth. Egypt, like 
Indonesia, has had a very rapid transition to democracy. 
They both have large youth populations that will mature 
in the coming years. The key question now is whether 
Egypt, a country of 82 million, can replicate the success 
of Indonesia, a country of more than 200 million, but it’s 
too early to tell. Egypt has enormous potential to emerge 
as a democracy and, by doing so, to serve as an exam-
ple to other countries throughout North Africa and the 
Middle East. If that were to happen, it could help unleash 
a new era of growth.

With more than half the population of all the coun-
tries that have participated in the Arab Spring, Egypt could 
exert huge influence in the region. And the country also 
underscores my point about superpowers of the past: 
Egypt of ancient times not only gave us pyramids, but it 
also gave us innovations in mathematics, medicine, and 
agriculture. After a long period of decline, Egypt has the 
potential to wield significance on a world stage once again.

Changing Technology 
Thinking of the changes engendered by the Arab Spring, 
it would be hard to overstate the importance of the inter-
net and especially social media on these movements. 
But there have been other foundational changes as well. 
Consider the increase during the 
past decade in the number of people 
with internet access; it has increased 
from 361 million in 2000 to 2.1 billion 
in 2011, and by 2020 it is expected 
that 5 billion people will be online. 
Expanded internet connectivity cou-
pled with rising living standards are 
also giving way to an explosion in the 
quantity of information being gener-
ated. The information created from 
the dawn of civilization until 2003 
is equivalent to the amount of infor-
mation that was created every forty-
eight hours in 2010. This amount of 
information is projected to be cre-
ated every hour by 2020. 

We continue to see mobile phone 
use in new and different lights. In 
2009 the data from all texts, emails, 
streaming video, music, and other 
services on American mobile devices 
surpassed the data used for voice 
on cell phones. Expect this trend to 

history and target advertisements back at you. Amazon 
makes recommendations of particular books and other 
merchandise based on your buying history and that of oth-
ers like you. Facebook and LinkedIn make suggestions of 
friends, contacts, groups, jobs, and activities. 

By mining information, companies target suggestions 
to individual consumers, hoping to create more favorable 
experiences. As the digital world has expanded, there’s 
also been a steady growth in online spending. In 2000 
online advertising reached $8.3 billion. Online advertis-
ing spending reached $72.2 billion in 2011—a historic year, 
since more money was spent on internet advertising than 
on print advertising. 

These developments have both positive as well as 
negative implications. Let me start with the positive. For 
many businesses the explosion of information and con-
nectivity translates to lower operating costs. As there are 
efficiencies, higher productivity, and more easily targeted 
advertising, the cost of acquiring customers is reduced. 
For example, as customers attain information on their 
own, there’s also less need for large inventories or sales 
teams. Customers identify what they want by seeing it and 
reading about it online, not by looking at merchandise in 

Customers identify 
what they want  

by seeing it online,  
not by looking  

at merchandise in  
brick-and- 

mortar stores.

spread throughout the world. 
Expanded connectivity coupled 

with greater consumer usage is cre-
ating opportunities for a range of 
companies. Google, Facebook, and 
Amazon are taking specific infor-
mation received from customers of 
other services, synthesizing it, and 
employing it back at their customers. 
Google uses algorithms, derived from 
search behavior, that analyze your 
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brick-and-mortar stores. The reduced 
costs across a range of sectors will be 
good for earnings prospects and will 
make these companies more profit-
able and more attractive. 

Now let me turn to the downside 
of social connectivity and the inter-
net. One of the by-products of tech-
nology is likely to be higher unem-
ployment. As consumers obtain 
more information on their own and 
as businesses can target their cus-
tomers more effectively, there will 
be less need for customer-facing 
employees such as retail sales associ-
ates and cashiers. 

Let me tell you about a Chinese 
company called 360buy. It’s an online 
merchandise retailer with very few 
employees and no retail stores. It 
sells goods across a multitude of cat-
egories at very low prices. Customers 
can enter any store, take a picture of a 
product’s barcode with their phones, 
and text it to 360buy, which sends 
back a picture of the same product 
with a much lower price. Customers 
can purchase it on their phones and 
have it mailed to their houses. This is 
pulling the customer away from the 
retail store. Entities like 360buy can 
be great not only for consumers who get lower prices but 
also for companies that employ fewer people. But as more 
companies adopt this model, the benefits of convenience 
and low prices may reveal new challenges that come with 
eliminated jobs. 

As technology produces more efficient businesses with 
reduced costs and stronger balance sheets, there’s likely 
to be a bigger burden on the governments saddled with 
the increased welfare spending associated with higher 
unemployment. Adding to the burden will be the fact that 
governments often cannot achieve comparable efficien-
cies; they typically find it difficult to reduce headcounts 
since public sector workers enjoy union protections. 

Those with high incomes will benefit from technology-
driven changes in the form of lower-priced goods and, 
likely, as investors in some of these fast-growing compa-
nies. But those with lower incomes will be vulnerable to 
having their jobs eliminated by emerging technologies. It 
will be a challenge for those who are displaced by technol-
ogy to find new opportunities. We may see a resurgence in 
U.S. manufacturing, but it would probably provide lower-
wage jobs and require workers to gain new skills. 

Conclusion
A Chinese proverb says, “When the 
winds of change blow, some build 
walls, others build windmills.” There 
is opportunity in volatility. When the 
established order is being remade, the 
barriers to success are much lower. 
Examples across the decades prove 
this. The electric razor, the car radio, 
and nylon were launched during the 
Great Depression. The technology 
that brought Xerox copies was actu-
ally developed by a worker who was 
laid off in the early 1930s and grew 
frustrated making handwritten cop-
ies as a part-time job. Many lead-
ing American companies got their 

starts during the recession of the 1970s: Federal Express, 
Microsoft, and Apple. When the old ways of doing things 
aren’t delivering robust economic growth, there is a 
greater willingness to experiment. 

Education is fundamental to seizing opportunities 
associated with new technologies and changing global GDP 
trends. There will continue to be jobs available to those 
with college degrees, but the number of jobs that don’t 
require college degrees will continue to shrink and these 
jobs will pay less. This underscores my point about adapt-
ing to change. This country, like so many others, must do 
more to promote high achievement in education, to make 
sure students graduate with the skills they need to access 
the opportunities ahead in the 21st century. 

Your ability to be open to change will drive your careers. 
Be prepared to move—to new countries even—to pursue 
experience and capture opportunities for professional and 
financial growth. Be willing to consider positions with non–
United States companies, which are going to be growing 
very quickly. Achieving success may require a different 
model from the one your father and mother grew up with. 
But if you can adapt and be flexible, you’ll be very well 
positioned. There are incredible opportunities ahead.   

About the Speaker
Eric Varvel is CEO of Credit Suisse Investment Bank and a 
member of the Executive Board of Credit Suisse Group and 
Credit Suisse, based in New York. He is also a member of the 
Marriott School’s National Advisory Council. He and his wife, 
Shauna, have five children. This article is adapted from the 
Honored Alum Lecture he gave in October 2011. 
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Signs mark the entrance: Production 
Area—Authorized Personnel Only. Inside, 
observers stand behind a line of caution tape, 
taking notes intently. In front of them a rum-
bling machine shuffles orange, green, and 
yellow balls along conveyor belts, through 
tubes, and down ramps. Mo, the machine 
operator, keeps things moving and picks out 
an orange ball, tossing it to the tour guide. 

“Are there logs kept of the orange balls 
when you throw them away?” asks an 
onlooker. 

“I don’t keep logs of things; I’m just the 
PR guy,” chuckles the guide as he pockets the 
rejected orange sphere. 

The accounting students attempt to  
conceal their laughter as they record the  
statement made by their reflector-vest-and- 

hard-hat-clad professor, Bill Heninger. Their 
class is auditing a fictitious manufacturing 
company, set up in the Tanner Building by 
Professors Heninger and Steve Glover. 

The hands-on lesson combines 
Heninger’s advanced information sys-
tems class and Glover’s advanced financial 
statement auditing class to clarify abstract 
concepts. 

“We’re trying to understand the processes 
and controls of a company to see where 
there are weaknesses,” says Tanner Lamb, a 
MAcc student from Orem. “Sometimes weak-
nesses allow for fraud or lead to inaccuracies 
in accounting, and we want to prevent that.”

While the company exists for only a few 
hours, Heninger says Lamb and the other 
students go through a rather lifelike auditing 

simulation. The students receive financial 
statements and background information  
from the fictitious company and then par-
ticipate in a factory walk-through, where 
they observe the manufacturing floor and 
interview employees played by account-
ing professors. To follow up, they create a 
detailed outline of each of the company’s 
processes and corresponding controls and 
give recommendations for preventing inac-
curate accounting. 

Problems that have been planted in the 
processes and controls—such as a broken 
counting device, imprecise packaging meth-
ods, and opportunities for employee fraud—
keep the students on their toes. 

“We feel like there may be some shady 
practices,” said Nick Guest, a MAcc student 
from Logan, Utah, after his group inter-
viewed professor Doug Prawitt, who played 
a machine operator named C. J. “We don’t 
know what they do with those orange balls 
removed from the production line. And we 
were concerned when we found out that C. J. 
and the CEO are brothers.”

Glover says he began teaching the 
interactive simulation five years ago when 
PricewaterhouseCoopers donated the ball-
sorting machine, a tool the company had 

used to train its employees. Over 
the years he and other account-
ing professors have played various 
roles, donning wigs, work boots, 
hard hats, and even fake teeth to 
complete their performances. 

While Glover and his col-
leagues are not winning any Tony 

Awards for their role-playing, he says stu-
dents and professors alike enjoy the oppor-
tunity to bring auditing to life. 

“Obviously it’s a controlled environment, 
but the hands-on experience is very valu-
able,” Lamb says. “The interview process, 
looking at a machine, and walking through 
the company helped me see how that whole 
procedure actually works. You learn things 
in the classroom, but applying them like this 
really helps them become solid.”

“We’re trying to understand the processes 
and controls of a company to see where 
there are weaknesses.”
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Jeremy Charlesworth 
could see the skepti-

cism on his client’s face. 
She didn’t say it, but he 
knew what she was think-
ing: You’re wrong.

C h a r l e s w o r t h ,  a 
research analyst for The 
Nielsen Company, had 
been asked to recommend 
a name for the client’s new 
product. At first glance, 
one name stood out. Then Charlesworth started digging into the 
data and doing the math—and, according to his analysis, the initially 
appealing name wasn’t so appealing: it carried the risk of cannibal-
izing the company’s other brands. But his client was unconvinced.

“I felt so dejected,” Charlesworth says. “This was my first big proj-
ect for this client, and I was sure my analysis showed what was best 
for the business.”

Fortunately, not long after their discussion, the client met with 
her team and reviewed Charlesworth’s report—and his math.

“When they saw the numbers, they were convinced that they 
should go with my recommendation,” Charlesworth says. “In the 

end, they appreciated my 
analysis.”

Much like Charlesworth, 
professionals at every level 
and in every industry are 
using math to help make 
better decisions. Most 
people agree that being 
able to do the math is an 
important, even essen-
tial, skill. Why then do 

so many—including many in the business world—recoil at the 
thought of using numbers to solve problems?

“People almost view it as a badge of honor that they can’t do 
math,” observes Laura Laing, a former high school math teacher and 
author of Math for Grownups. “It becomes a label they give them-
selves. But it’s funny: we don’t walk around saying, ‘I’m such a bad 
reader.’ If someone does, it’s likely that other people will want to 
help that person improve. The same thing needs to be true for math.”

Jeffrey Humpherys, associate professor of mathematics at BYU, 
points out that culture—particularly in America, where students’ 
math test scores lag far behind other industrialized nations—is a 
major factor in math’s unpopularity.
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“Math is hard, no question,” he says. “But 
the problem is that many parents are excus-
ing children when they struggle with math. 
The truth is that any subject worth pursuing 
is going to require effort.”

Making the effort to master math is cer-
tainly worthwhile in today’s increasingly 
complex world. If professionals want to 
make the most of the deluge of data, they’ll 
want to understand math. In addition, more 
and more employers are looking for people 
who can approach problems in a quantita-
tive way.

“Even fields that have not traditionally 
been quantitative have become quantita-
tive,” says Mark Herschberg, who uses math 
frequently in his work as a business turn-
around executive. “Take marketing. The peo-
ple I know working in marketing are looking 
at spreadsheets, trying to analyze how the 
market will respond if an ad is phrased a cer-
tain way. It’s all about the math.”

If you have less-than-fond memories 
of fumbling through second-year algebra, 
math may seem like an approaching storm: 
threatening, unpleasant, and best avoided 
if possible. But when you look at all the 
things math can help you do, it’s easier to 
see math not as a storm to suffer through 
but as a trusty compass.

The oft-overlooked beauty of math is 
that it provides a way to efficiently, even elegantly, make sense of the 
world around us. In the business world, managers are constantly con-
fronted with problems involving constraints, uncertainty, complexity, 
and change—problems math is specifically designed to address. 

Not sure you’re up to the task? Have no fear. Dust off your calcu-
lator, grab a pencil, and follow along as we explore the basics of four 
powerful math concepts—linear programming, probability, input-
output analysis, and Markov chains—and how they help profession-
als make clear, actionable business decisions.

LINEAR PROGRAMMING: Managing with Constraints 

How can you feed an army on a budget?
For army organizers during World War II, it was important to 

keep food costs down. But they also needed to make sure soldiers’ 
food met standard dietary requirements. To find the right balance 
of nutritious yet cost-effective foods, they used linear programming.

The army’s meal planning was actually one of the first uses of 
linear programming, also called linear optimization, which is used to 
figure out the optimal outcome, such as maximum profit or lowest 
cost, given certain constraints.

Linear programming came to prominence thanks to 

mathematician George Bernard Dantzig, who worked as an advisor 
to the Pentagon. His contributions to the field evolved out of the 
military’s interest in optimizing resource allocation, deployment 
schedules, and, of course, soldiers’ meals.

Today linear programming is used in a variety of ways. Oil refin-
eries use it to determine the optimal combination of gasoline grades; 
airlines use it to decide how many discounted seats they should 
sell; delivery companies use it to organize efficient shipping routes. 
Businesses are always trying to make the most of what they have, and 
linear programming is arguably the most widely used mathematical 
tool in business management. 

Practice Problem #1: Linear Programming
The owners at snack company Happy Trails know their Classic trail 
mix has always been a strong seller, but they’re considering introduc-
ing a new mix, Fruitylicious. Suppose that each package of Classic 
mix uses 8 ounces of peanuts and 6 ounces of dried fruit and yields 
$1.50 of profit, and each package of Fruitylicious mix uses 4 ounces 
of peanuts and 10 ounces of dried fruit and yields $1.00 of profit. 
Suppose that Happy Trails has 20,000 ounces of peanuts and 30,000 
ounces of dried fruit available each day. Should the company intro-
duce a new line of trail mix? If so, how many packages of each variety 
should it produce daily to yield a maximum profit? 
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Setup 
Here are the basic steps we’ll take to solve this problem: determine 
the variables, set up a system of inequalities, graph those inequalities, 
then plug the coordinates from the graph into the profit equation.

The variables we’re solving for are:

= number of Classic packages 

= number of Fruitylicious packages

Each Classic package requires 8 ounces of peanuts and 6 ounces 
of dried fruit. Likewise, each Fruitylicious package requires 4 ounces 
of peanuts and 10 ounces of fruit. We’ll use this information to create 
a system of inequalities. 

The requirements and constraints for the peanuts are represented

The requirements and constraints for the fruit are represented

We use the less-than-or-equal-to sign because the amount of pea-
nuts and fruit needs to be less than or equal to the amount available.

Finally, we need to create an equation describing the profit per 
package. The profit for Happy Trails will be 1.5x for each x package 
of Classic mix and 1.0y for each y package of Fruitylicious mix. Thus:

Our goal is to find the x and y that make the profit as large as pos-
sible while satisfying the constraints of this system of inequalities 
(the last two are included because the answer cannot be negative):

Solve
Graph the system of inequalities. To find the coordinates for each 
inequality, you can set x or y to 0 and then solve for the remaining 
variable. For example, we can set x = 0 for 8x + 4y ≤ 20,000:

This will give us our first coordinates: (0, 5,000). If we set y = 0, 
we can solve for x and find the coordinates (2,500, 0). This means 
the line for 8x + 4y ≤ 20,000 will be from (0, 5,000) to (2,500, 0). 
Similarly, we can find that the line for 6x + 10y ≤ 30,000 is from (0, 
3,000) to (5,000, 0).

The graph for these lines should look like this:

This can also be done on a graphing calculator. The lines inter-
sect at (1,428.6, 2,142.8). We can plug these coordinates into the 
profit equation P = 1.5x + 1.0y. 

The highest profit comes from x = 1,428.6 and y = 2,142.8.

The bottom line: The Fruitylicious line has a promising future—
assuming, of course, that there is market demand for it and that the 
company’s supplies remain consistent. If Happy Trails wants to max-
imize profits, it should produce 1,429 packages of Classic trail mix 
and 2,142 packages of Fruitylicious trail mix.

PROBABILITY: Managing with Uncertainty 

How did your teen’s car insurance rates get so high? The insur-
ance company would probably tell you not to blame them—instead, 
blame probability.

Insurance companies rely on probability to estimate the likeli-
hood of certain events occurring, such as who will get into a traffic 
accident. They incorporate data regarding age, driving history, and 
other factors. They are in the business of taking on risk for a price. 
If they want to make a profit and have competitive prices, they must 
use probability to assess that risk.

Probability has come a long way since its humble beginnings 
around 1654, when, fittingly, the first comprehensive theory of prob-
ability emerged from a pair of mathematicians—Pierre Fermat and 
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INPUT-OUTPUT ANALYSIS: Managing with Complexity

Does a Grateful Dead concert benefit the local economy? 
According to a study in Las Vegas, it does—to the tune of at 

least $17 million. To determine the economic impact of the concerts, 
researchers used input-output analysis, a method designed to analyze 
the interactions between the various industries within an overall econ-
omy. The idea is that outputs from one industry often become inputs 
for another industry and vice versa. If we’re aware of a change in one 
sector of the economy—such as a concert—we can use input-output 
analysis to predict how that change will affect the overall economy.

The theory of input-output models was proposed by economist 
Wassily Leontief, who received a Nobel Prize in economics for his 
work. Leontief developed a matrix that detailed more than forty 
sectors of the economy and the web of relationships between their 
inputs and outputs.3 The resulting model captured the complex-
ity and connectedness of the market and provided a way to view 
how changes in technology and demand affect production within a 
regional economy or business sector.

Practice Problem #3: Input-Output Analysis
Next year the city of Numbersville will celebrate its one hundredth 
anniversary. The director of the visitors bureau is deciding how 
the city should allocate the funds for its centennial. The projected 
amount of money coming into the city per day is $100,000 in space 
(lodging, attractions), $100,000 in consumables (food, gas, retail), 
and $40,000 in services. It has also been determined that a dollar of 
space requires 0.2 dollars of space (administration), 0.1 dollars of 
consumables (cleaning supplies, linens), and 0.2 dollars of services 
(cleanup, hotel staff). A dollar of consumables requires 0.3 dollars 
of space (back office, break rooms, storage), 0.2 dollars of consum-
ables (boxes, dishes), and 0.2 dollars of services (wait staff). A dollar 
of services uses 0.3 dollars of space (worker housing), 0.3 dollars of 
consumables (workers’ meals), and 0.2 dollars of services (manage-
ment, administration). How many total dollars in space, consum-
ables, and services should be supplied for the celebration?

Setup 
To solve this problem, we’ll need to solve a system of equations. An 
input-output analysis is represented by the equation X = AX + D, 
where X is a list of amounts of goods to be produced, A is a consump-
tion matrix, and D is the external demand. Another way of saying this 
is that total consumption = internal consumption + external demand.

What we’re trying to find here is X. Specifically, we’re solving for 
x1, the dollars to be supplied for space; x2, for consumables; and x3, 
for services.

D is the projected total consumption mentioned earlier. If we use 
d1 for the demand for space, d2 for consumables, and d3 for services, 
we could say

Blaise Pascal—and their friendly dispute over a gambling game.1 
But what happens with probability doesn’t just stay in Vegas; it has 
countless applications throughout the business world, such as the 
valuation of capital expenditures, option pricing in finance, and qual-
ity control in manufacturing. If you’re dealing with uncertainty, your 
best bet is to use probability.

Practice Problem #2: Probability 
Tomorrow the FDA is going to announce whether or not it has 
approved a new drug owned by the privately held XYZ drug company. 
If the drug is approved, a major shareholder will agree to sell his 
stock in XYZ for $50 per share. If the drug is rejected, he will accept 
$20 per share. A hedge fund has offered him $30 today, before the 
FDA announcement. At what probability is the expected payoff equal 
to the offer price?

Setup 
To solve this probability problem, we’ll use a simple algebraic equa-
tion. P will represent the probability that the drug will be approved 
and the share price will be $50, while (1 - P) will represent the prob-
ability that the drug will be rejected and the share price will be $20. 
All of this will equal the hedge fund’s offer of $30. Thus

Solve
Use algebra to solve for P. First, we’ll simplify the (1 - P)(20) using 
order of operations, which gives us 20 - P(20). If we subtract the 
P(20) from the P(50) that we already have, the equation reads 

We can then subtract 20 on both sides and divide both sides by 
30, which gives us

The bottom line: The hedge fund is estimating that the probability of 
the drug being approved is at least 33.3 percent. 
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If we divide both sides of the first equation by 184, we see that x3 = 
175,000. Now we can plug that value into the other two equations 
and simplify to get that x2 = 225,000. Further simplification yields 
the solution

The bottom line: The city can prepare for a celebration that will 
require $275,000 in space, $225,000 in consumables, and $175,000 
in services.

A will be represented by an input-output matrix, which is basi-
cally a table expressing the relationship between each category.

Now we’ll plug our figures into the equation X = AX + D to get this 
system of equations:

Solve
We can use a method called Gaussian Elimination (or row reduction) 
to solve this system of equations. First we’ll isolate the variables on 
one side of the equation and multiply the first two equations by 10 
and the third equation by -5. Thus we have

Adding the third row to the second and -8 times the third row to the 
first gives

Multiplying the second equation by 11 and adding that to 9 times 
equation one gives

New Class Adds Math to Management

When students walk into a math class, they’re usually less than 
thrilled to be there. This was often the case with a calculus 
course that was, until recently, required for students applying to 
the Marriott School. Now the school is requiring a new course 
called Finite Math.

“I think students will see this class differently,” says associate 
professor Jeffrey Humpherys of the BYU Math Department. 

“They’ll find that it will be reinforced in their business courses.”
Although the calculus taught in the previous course provided 

intellectual rigor, faculty from the Marriott School and the math 
department saw a need for curriculum focused on practical skills. 
Humpherys, who taught a similar course at another university, 
worked with Brent Wilson, professor of finance and Marriott 
School director of undergraduate programs, and other faculty to 
fine-tune Finite Math, which premiered last semester.

The class gives students an arsenal of practical math skills that 
will help them solve real-world business problems—and tackle 
more advanced concepts in later courses. Some of the topics 
covered include permutations, probability, linear programming, 
and Markov chains. 

In its first semester, the class received positive feedback 
from students. “I think this is a more realistic approach,” says 
Kevin Hatch, a sophomore premanagement major who plans to 
study strategy. “The class emphasizes making businesses more 
efficient, and I think that will help me be a better consultant for 
companies in the future.”

Wilson says he hopes students will not only gain knowledge 
of specific principles but also a new perspective of math.    

“I’ve taught for thirty years,” he explains, “and I’ve noticed a 
lot of students get scared when I put an equation on the board. 
We want students to be comfortable with math. Most important, 
we want them to be able to think quantitatively as they approach 
management decisions.”
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MARKOV CHAINS: Managing with Change

What’s the secret behind the PageRank algorithm that launched 
Google to search engine stardom?

Although many of the details are under wraps, what isn’t a secret 
is that the concept of Markov chains influences PageRank. Markov 
chains provide an efficient framework for understanding the uncer-
tain evolution of a system. They’re used to describe a process in 
which there is one possible “state” at any given time and to analyze 
the transitions between those states. In the case of Google, each 
web page would be considered a state. Thus the PageRank rating of a 
particular page would reflect the probability that a random web user 
would transition to that state, or web page.

The concept of Markov chains, which was first developed in 
1906 by a mathematician named Andrey Markov, is used in a vari-
ety of ways. Its practical applications include market research 
analysis, stock and bond pricing models, and speech recognition 
programs.

Practice Problem #4: Markov Chains
The marketing team at Sparkle, a toothpaste company, wants to 
launch a new ad campaign: “Seize the Sparkle!” Before they spend 
their advertising dollars though, they want to know how much of 
an effect the campaign is likely to have. According to their focus-
group research, someone who has seen the ad and has previously 
purchased Sparkle toothpaste has a 70 percent chance of continu-
ing to purchase it, while someone who has seen the ad and has most 
recently purchased a different brand has a 48 percent chance of 
switching to Sparkle. Assuming that consumers buy toothpaste once 
a month, how much can Sparkle, which currently holds 32 percent 
of the market share, expect to see its market share increase after a 
month-long ad campaign?

Setup 
To solve this problem we’ll determine our transition probabilities, 
put them into a transition matrix, then multiply the matrices we 
create.

Markov chains are all about calculating the probability that the 
system will move from one state to another. Here the state in ques-
tion is which toothpaste brand a consumer uses. We’ll represent the 
options like this:

= uses Sparkle brand

 = uses another brand

The probability of the system moving from one state to another 
is called the transition probability. We can illustrate these probabili-
ties in two ways: a transition diagram and a transition matrix. For the 
diagram, we’ll start with two circles, one with S and one with A.

First, we’ll use an arrow to indicate the probability of moving 
from A to S (48 percent will become .48).

The complement would be that there is a 52 percent chance of 
staying at A.

We’ll also include arrows to indicate the probability of moving 
from S to A (30 percent) and of staying at S (70 percent).

Now we’ll illustrate these probabilities in a different way, as a 
transition matrix,

The S and A to the left of the bracketed section represent the cur-
rent state (from); the S and A above the bracketed section represent 
the next state (to).

We also need to create a transition matrix to reflect the informa-
tion about Sparkle’s market share of 32 percent. In probability terms, 
we could say there is a 32 percent chance that a random consumer 
will be a user of Sparkle toothpaste. We can express it

The solution we’re seeking will reveal Sparkle’s likely market 
share after one month of the campaign.

Solution
To determine the new market share, we’ll want to multiply the two 
matrices.
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If you’re familiar with matrix multiplication, either by hand or 
on a calculator, you can go ahead and do that. Otherwise, one way 
to solve this problem is using a tree diagram. First, we’ll create two 
branches indicating Sparkle’s current market share.

Next, we’ll include branches to indicate the probability of mov-
ing from each state to another.

Viewing the probabilities this way can help us write it out in 
equation form:

The first part of the market-share matrix is

We can simply subtract .55 from 1.00 to determine the remainder 
of the matrix to create

The bottom line: After a month-long campaign, Sparkle is likely to see 
a significant increase in market share—from 32 percent to 55 percent. 
Clearly something to smile about!

ADDING IT ALL UP
Tough decisions are a fact of life in the business world, but you don’t 
have to rely solely on intuition to make the right choice. When faced 
with challenges, an understanding of math concepts can help you 
make more informed decisions and, like Charlesworth, make a con-
vincing case for the decisions you make.

When you pay attention, you’ll see that numbers really do tell 
a story. You may even find that—heaven forbid—you enjoy math. 
After struggling through a lengthy and difficult equation, it’s hard 
not to feel an exhilarating sense of accomplishment.

In his job as an analyst, Charlesworth uses math every day. But 
in his eyes, that’s a good thing. “Math is your ally,” he says. “You just 
have to know how to use it.”   

Notes
1.	� Lorraine Daston, Classical Probability in the Enlightenment. Princeton, New Jersey. Princeton 

University Press (1988): 15–18.
2.	� Ricardo C. Gazel and R. Keith Schwer, “Beyond Rock and Roll: The Economic Impact of the 

Grateful Dead on a Local Economy,” Journal of Cultural Economics, 21.5 (1997): 41–55.
3.	� J. Steven Landefeld and Stephanie H. McCulla, “Wassily Leontief and His Contributions to 

Economic Accounting,” Survey of Current Business, 79.3 (March 1999): 9–11.
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The Social 
Medium 
If the internet is an informa-
tion superhighway, social 
media is a road hog. The web 
is increasingly being used as 
a way to connect with chums, 
strangers, and even celebs. 
Here’s a snapshot of how the 
internet has befriended us.

by the numbersby Emily Smurthwaite  

The number of  

members LinkedIn  

is adding per minute. 

LinkedIn is the social site with a professional twist; it makes Rolodexes look 
as ancient as wagon wheels. The site has more than 85 million members and is 
growing fastest overseas. If you haven’t used this tool to electronically link your 
network, it’s time to take the plunge.

Tip: Most people won’t connect with others they haven’t met. Unless you have 
a legitimate association, don’t reach out to strangers—it will look like you’re 
trying to schmooze.

Source: mashable.com

The percent of adults 

who use social 

networking sites. 

What originally started as a domain for teens has 
quickly turned into a free-for-all for anyone with 
bandwidth and time to spare. Daily usage by 
Boomers, ages fifty to sixty-four, of social media 
sites grew 60 percent from 2010 to 2011.

Tip: Double check 
your profiles to 
ensure no personal 
information, such 
as your address, is 
made public.

Sources: The Pew Internet
and American Life Project

65
60
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Looking to complain about a company, catch 
up on what your friends are thinking, or receive 
dating advice from Justin Bieber? Twitter is 
your answer. This 140-character microblogging 
spot has created a way to spread information 
and to reach out to those who otherwise seem 
inaccessible.

Tips: Watch out for direct messages that are 
spam or worse. Also be aware that hundreds of 
accounts have been hacked at some point, so 
don’t take every tweet for fact. The Marriott 
School tweets too: twitter.com/marriottschool.

Source: huffingtonpost.com

230 million
The number of 

tweets each day. 

The estimated value of social media newcomer Pinterest. 

Pinterest is the chic way to express your style and avocations. A virtual bul-
letin board launched in 2010, this site allows you to bookmark other web 
pages and browse what your friends are posting. From decor and gift ideas 
to book recommendations, photo tips, and recipes, this virtual scrapbook is a 
great online organizer. (And who doesn’t need that?)

Tips: The site is still in beta and can be tricky to navigate. Find a friend or an 
online tutorial to get started, request an invite from pinterest.com, and, once 
you’re approved, start virtually pinning. Only follow those you know—even 
Pinterest can have an edgy side.

Source: allthingsd.com

$200 million

800 million 

The number of active Facebook users. 

When it comes to social networking, Facebook wasn’t the first but it is certainly 
king. This site enables you to keep tabs on those you don’t see often, share pic-
tures, and even snag discounts from your favorite retailers. Now if we could only 

get Mark Z. to stop messing with the 
template.

Tips: Like any online hobby you 
enjoy, Facebook can easily suck you 
in. If you find yourself a little too 
involved with Facebook, take a break 
from it for a week. This will temper 
your reliance on it and maybe even 
remind you that the world will not 
stop spinning if you don’t update 
your status. But do check out  
facebook.com/marriottschool.

Source: facebook.com/press
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It doesn’t take much to make you feel blue:  
gray clouds hanging low in the sky or buzzing fluorescent 

lights casting a cold, clinical pallor. Often the weeks  
after Christmas become the start of a bleak and  

seemingly endless winter. You’re pensive and it’s hard  
to function at work and at home.

By Rob Rogers    Photography by Bradley Slade
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additional steps to brighten the mood. He’ll 
order in a hotdog cart to roll through the 
office or bring in a portable cocoa machine—
something goofy or fun that gets employees’ 
attention and breaks up the winter monotony.

“Those things can be very positive,” he 
says. “Anything I can do to help is to my 
advantage as a manager.”

Scott Sears, a family practice physician 
and doctor of internal medicine in Billings, 
Montana, regularly sees the toll sunless days 
take on people. He commends Matthews 
and others who employ similar techniques. 
Light, he says, is the answer to winter dol-
drums. It’s a biological fact that sunlight 
makes people happy.

“Serotonin is the main hormone in the 
body that regulates these moods,” he says. 

“And light exposure increases your serotonin.”
When it’s dark, the body produces a hor-

mone called melatonin, which helps regulate 
a person’s sleep-wake cycle. Long winter 
months and shorter days can impact mela-
tonin levels in the body, so exposure to sun-
light becomes that much more important, 
Sears adds.

When patients come in during the win-
ter feeling blue, Sears tells them to seek light. 
Exercising regularly outdoors in natural light 
can cure a lot of ills, he says. If that’s not an 
option, exercise indoors under artificial light. 

He also tells patients to get a good night’s 
rest and to get out of the house and be social. 
Friends and co-workers play an important 
role in helping people stay mentally healthy 
by providing outlets for emotional expres-
sion, he says. In most cases, an afternoon 
outing with a friend is as good for mental 
health as anything he could prescribe. 

Russ Cherry believes giving assistance 
is vital. For him a manager’s job is to help 
employees find a meaningful connection 
to their work. Disruptions, especially those 
brought on by cold, dark weather, can cause 
all kinds of problems, he says. Managers 
need to understand how best to handle 
those disruptions.

“We’re creatures of habit. People like 
their rhythms, and seasonal changes disrupt 
their rhythms,” he explains.

Cherry is a business consultant and 
founder of Dream Big, an organization that 
works with companies to boost employee 
performance and strengthen the bottom 

Managers see it. Productivity in the 
office starts to dip. The staff seems listless. 
People are missing work. 

Do you recognize it? It seems harder to 
get out of bed in the morning, and those 
activities that seemed enjoyable even a 
month ago now feel dull and tedious. 

This malaise can be widespread. An esti-
mated 25 million Americans experience the 
winter blues while an additional 14 million 
people nationwide experience a more seri-
ous seasonal depression.  

John Matthews is vice president of 
information technology and chief informa-
tion officer for F5 Networks, a tech firm in 
Seattle. He says there is a noticeable change 
in mood when winter starts.

“It’s dark in the morning when you get to 
work and dark when you get home,” he says.

Winter in the Pacific Northwest can be 
brutal, Matthews continues. It’s not particu-
larly cold during those early months, but it’s 
always gray. He says the city can go weeks 
without seeing the sun. 

So his office fights back. Employees 
pull the blinds up on office windows and 
bring in lamps for extra light. This year 
Matthews had full-spectrum fluorescent 
lights installed. These lights emit more col-
ors from the light spectrum than traditional 
fluorescents—improving the mood and 
well-being of the employees when there’s 
little sunlight streaming in. 

After the holidays Matthews takes 

. . .
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line. For employees to be at their best, they 
have to tap into their jobs both intellectually 
and emotionally, he says. 

Most people have an intellectual con-
nection with what they do at work; they 
understand their tasks and know what 
needs to get done. The problem, Cherry 
says, is fewer people have fostered emo-
tional connections. Change the weather, set 
back the clock, and shorten the days, and all 
of a sudden that lack of an emotional con-
nection can become a problem.

For example, someone who has spent 
his day running dozens of system analyses 
probably won’t go home at the end of the 
day feeling a deep emotional connection to 
his work and, by extension, the company. 

“That’s not life changing,” Cherry adds. 
Rather, he says, the employee needs to 

understand how what he does helps the com-
pany and its clients. A nurse, for example, 
can view his day as a series of menial tasks, or 
he can see that what he does allows a mother 
to feel healthy enough to receive a visit from 
her family. Cherry says, “Understanding 
your impact—that’s life changing.” 

A sales rep understands that her perfor-
mance directly benefits the financial health 
of the company. But to help build a better 
emotional connection to work, she needs to 
understand that a healthy company will bet-
ter execute its stated mission. That helps the 
sales rep feel more connected to the over-
all purpose of the company and helps her 
understand that what she does is important 
on various levels, Cherry says.

An emotional connection leaves employ-
ees feeling satisfied with what they do. That, 
in turn, has a positive impact on home life—
especially during the winter—further help-
ing the employee to feel good. When it’s 
time to go back to work, that employee is 
often better off than the day before. 

Employees who have that emotional 
connection are better prepared when the 
weather turns bad. Cherry says it’s the dif-
ference between simply performing tasks 
and understanding why they’re done. 

But sometimes winter blues are more 
than just feeling bummed because the ther-
mometer hasn’t moved above freezing or 
because the sky is dull and dark.

Profound feelings of depression that 
come on during the winter, lasting more 

than three months and returning each year, 
can be symptoms of seasonal affective dis-
order. It’s a serious condition that requires 
treatment, says Holly Willard, a licensed 
psychotherapist at Wasatch Family Therapy 
in Cottonwood Heights, Utah.

Be aware of how long feelings of sad-
ness or depression persist and how constant 
they are, Willard says. Serious signs of the 
disorder include prolonged feelings of isola-
tion, thoughts of suicide, increased sleeping 
and eating, irritability, and frequent crying. 

. . .
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A diagnosis of actual seasonal affective dis-
order typically happens when the symptoms 
recur over two or more winters.

Holidays are often the trigger. “There’s 
something of a letdown after the holidays,” 
Willard says. “And sometimes the holidays 
themselves are a source of stress and angst.”

According to Seattle Children’s Hospital, 
about 4 to 6 percent of Americans suffer 
from seasonal affective disorder and another 
20 percent report experiencing at least one 
or two of the symptoms during the winter. 
The disorder tends to strike more with older 
teenagers and adults in their 20s, 30s, and 
40s. The disorder also tends to be more com-
mon in women—they’re four times more 
likely to experience it than men. 

Not surprisingly, the rates of diagno-
sis are higher in colder and darker states. 
About 1 percent of Floridians experience 
seasonal affective disorder while nearly 10 
percent of those living in New Hampshire 
suffer from it.

To help, experts have offered a number 
of tips on how managers can recognize and 
reduce the winter blues in the office. There 

are also things employees can do to feel 
better and to keep productive during those 
long winter months.

Recognizing  

winter blues in 

your office

1.	D rops in  productivity.  Work by 
individual employees slows down. Often 
there is a significant or sudden increase in 
office absenteeism and a noticeable drop in 
completed assignments. 

2.	D  e c r e a s e d  m o r a l e .  Winter blues 
bring noticeable drops in enthusiasm, 
camaraderie, and productivity among 
staff members. For some it can make tasks, 
assignments, or activities that once seemed 
enjoyable feel mundane or tedious.

3.	H eightened irritability.  Feelings 
of depression are often expressed through 
increased irritability. An employee’s anger 
will begin to affect other co-workers or cli-
ents and interfere with assignments. 

4.	 Feeling hopeless.  Employees may 
experience a general increase of feelings of 
apathy or hopelessness, which can lead to a 
withdrawal from social circles. They become 
disengaged from co-workers and managers 
and sit more in isolation. 

5.	I ncreased appetite.  Some find them-
selves eating more and seeking out foods 
high in carbohydrates, like sweets and salty 
snacks. Those foods become increasingly 
appealing because they trigger the pleasure 
centers of the brain, which often don’t get 
the stimulation they need during the winter. 

6.	 Fatigue.  Signs of winter blues also 
include increased sleepiness during the 
day and sleeping more at night. Feelings of 
fatigue make work harder to do and com-
pound other symptoms of depression. 

7.	G eneral moodiness.  Crying spells 
often increase and mercurial jumps and dips 
in mood will occur, adding to the loss of 
office morale and increasing the stress other 
employees may feel.



Helping your 

employees

1.	 Plan office activities. Training and 
employee team-building exercises are usu-
ally built into the office calendar. Try lever-
aging those activities. As a way to break up 
a monotonous schedule, use Fridays as your 
day for group activities and office-wide train-
ing. When the training is finished, office-wide 
contests can be another way to motivate 
employees and help keep their spirits up. 
Provide daily updates to keep people excited 
about a competition or contest.

2.	H old a winter office retreat.  Plan 
your yearly office retreat during the winter. 
Waiting for late February or early March can 
help give your employees something to look 
forward to following the holidays. 

3.	E ncourage a break.  Sometimes just 
a day off or a long weekend is enough to help 
people feel refreshed and ready to focus on 
work again. So if you’ve got an employee 
who seems especially tired or strung out, 
give her a day away to go do something that 
will help get her reinvigorated. 

4.	B  e  a n  at t e n t i v e  m a n a g e r .  Pay 
attention to your staff. Good relationships 
fostered throughout the year will help you 
tackle issues that come up during the win-
ter. Make sure lines of communication are 
open and clear.

5.	W ork individually with employees.  

Address issues that come up individually 
with employees. Generally, that’s going to 
be more effective than instituting an office-
wide approach. If serious performance 
issues arise, you may need to implement 
more personalized support, which could 
include changing an employee’s tasks.

6.	I nvolve the HR manager.  Should 
an employee’s winter blues coalesce into 
actual seasonal affective disorder, you’ll 
want to make sure—for legal and produc-
tivity reasons—that you’ve documented it 
with your HR manager and kept your inter-
actions with that employee confidential. 
You want to be forthright and direct as well 
as sympathetic and understanding when 
dealing with these issues. 

7.	A void gimmicks.  A brightly colored,  
well-intentioned gimmick can put off 
employees. Office decorations or snappy slo-
gans used to address general office malaise 
in the winter aren’t as effective as personal-
ized leadership and one-on-one direction for 
those who need extra help.

Helping yourself

1.	E xercise.  Few activities will do more 
to improve mood than regular exercise. If 
running around the neighborhood isn’t an 
option because of weather or location, find 
a gym. Join a basketball, volleyball, or even 
dodgeball league. Take up lap swimming. 
Pilates or yoga can be especially helpful. 
Exercise coupled with some type of medi-
tation or meditative process is good for the 
body and for your brain.

2.	G et light.  The body needs sunlight. 
It helps produce vitamin D and serotonin 
and affects the amount of melatonin in the 
body, all of which affect mood and levels of 
happiness. If your desk or cubicle is in the 
middle of the office, work with your boss to 

have it moved closer to a window. If being 
next to an office window isn’t an option, use 
a sunlamp. Light therapy or phototherapy is 
an easy way to introduce sunlight into your 
day. Sunlamps are relatively inexpensive, are 
available at most stores, and can be set up at 
home or on your desk. 

3.	E at smart. Maintaining a good diet is 
important year-round, but it’s critical dur-
ing the winter. A good diet improves your 
mood and increases your energy levels. Stay 
away from extra fats and carbohydrates, and 
eat plenty of fruits, vegetables, and proteins. 

4.	V acation in a sunny locale. Rather 
than use all your paid time off around 
Christmas or New Year’s, plan a vacation 
somewhere warm and sunny for February or 
March. It gets you out of the cold and dark 
and gives you something more to look for-
ward to following the holidays.

5.	B e social.  Bulk up your post-holiday 
calendar with get-togethers or outings. 
Plan simple activities like a lunch date 
with an old friend or a night out at a new 
restaurant with your spouse.

6.	K eep your routine.  If you’re start-
ing to feel blue and it gets hard to function, 
make sure you’ve got a daily routine that 
requires you to be up and around doing vari-
ous activities, including getting yourself to 
work. A regular routine can keep you moving 
when it’s hard to function or find motivation.

7.	G et  help.  Sometimes sunlamps and 
swimming laps aren’t enough. If feeling blue 
becomes serious and stretches into a third 
month, it’s time to talk to someone.   

Sources: Dr. John B. Bingham, associate professor in the 
Department of Organizational Leadership and Strategy at the 
Marriott School of Management, Brigham Young University; Holly 
Willard, LCSW psychotherapist at Wasatch Family Therapy; 
Russ Cherry, CEO of Dream Big Consulting; John Matthews, vice 
president of information technology and chief information officer 
of F5 Networks; Scott Sears, MD, Yellowstone Medical Center;  
U. S. Bureau of Labor.
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