
ASK THE IIEXPERT"
Luke Cella, CGCS Tamarack G. C.

The Language
of Statistics

Why do we use statistics? One common and simple reason is to make sense of data. Everyone deals with
data to some degree. As a golf course superintendent) IJm always interested in the number of rounds
played on my golf course)'IJm interested in the air and soil temperatures) the forecast for the following
days) the amount remaining in my budget for the month) the number of employees that may call in sick
on a given weekend morning. Arguably) the above are only numbers) amounts or degrees. I agree) to
the extent that each is only a single amount or measurement). howeve~ when combined with previous
amounts or measurements) these individual items collectively become data. It makes sense to look at the
whole picture instead of one micro-point when faced with the decision-making process. When we decide
to irrigate) we take into account many factors such as air temperature (the days past) current and pre-
dicted)) soil moisture (the days past) current and predicted)) wind speed or velocity (the days past)
current and predicted)) relative humidity (the days past) current and predicted)) etc. When thesefac-
tors are combined) a data set is formed. From this data set) we draw our decision whether to irrigate
or not. We are continually trying to make sense of data in our own way using statistics.

Weshould know
how to evaluate
a set of numerical
facts. Not only
is this important
in our turf world,
it is important
in our everyday life.

Air temperature is measured in degrees Fahrenheit in this country. So
what does this number really represent? It is a numerical representation of how
hot or cold the air feels to us. This representation makes it easier for us to
discuss the temperature in terms of a number that represents a feeling. It allows
us to be more accurate when discussing the temperature around us. Imagine if
the only way we could describe the temperature was really cold, somewhat
cold, cold, somewhat warm, warm, hot and really hot. In contrast to this
method, we use an infinite set of numbers to describe air temperature. In
similar fashion, statistics allow us to explain or represent data in a way that is
understandable and comprehensible.

It is important to have a basic understanding of statistics for several rea-
sons. We should know how to evaluate a set of numerical facts. Not only is this
important in our turf world, it is important in our everyday life. We are exposed
to manufacturers' claims for products, to the results of consumer, sociological
and political polls, and to the published results of scientific research on a daily
basis. Ifwe don't understand the statistics used to describe the numerical facts,
the facts become irrelevant.

What Do They Mean, Anyway?
When people talk about the mean or average, most of the time they are

referring to the arithmetic mean-of a set of data. The arithmetic mean is defined
as the sum of the measurements divided by the total number of measurements.
The arithmetic mean is a very useful measurement but it can be distorted due
to the presence of extreme values (also known as outliers) in a data set.

Sometimes the average is considered to be the mode. The mode is the most
frequent or probable measuremellt in the data set. The mode is commonly used
to measure the popularity that reflects an opinion. It is common to hear the

(continued on page 22)
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The Language of Statistics (continued from page 21)

on turfgrass. Upon application, this
product turns the turf a dark-green
color. In the graph, each bar repre-
sents a golf course and the measured
number of days this new chelated-
iron product kept the turf dark green.
In this data set, the arithmetic mean is
2.8 days (( 4 + 3 + 2 + 1 + 3 + 4 + 1
+ 4 + 4 )/9), the mode is 4 (the num-
ber that occurs the most often in the
data set), and the median is 3 (in this
ranked set of nine numbers [4444 3
3 2 1 1], the middle number).

How many days of color would
you expect to get from an application
of this new chelated-iron product?
Based upon the arithmetic mean, you
might expect the color to last 2.8
days. However, if the average is inter-
preted to be the mode, the color
might be portrayed to last up to four
days. Measures of central tendency
can provide a quick way to character-
ize a set of data. However, measures
of central tendency can be misleading
if left undefined. It is imperative to
understand what measure of central

(continued on page 24)

union wage scale or when dealing
with the country's census figures.

The mean, median and mode
help to describe what is known as
central tendency. Central tendency
describes the center of a distribution
of measurements and how the mea-
surements vary about the center of
that distribution.
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phrase "the most popular model"
when discussing some product. This is
the mode, or the product that was cho-
sen most often by a consumer group.

In other cases, the average is
interpreted to be the median. The
median is the central value of a set of
measurements; 50% of the measure-
ments fall above the median and 50%
fall below it when the measurements
are arranged from lowest to highest. Figure 1 represents the author's
The median is most often used in a contrived manufacturers' data on the
large set of measurements such as a effects of a new chelated-iron product

Figure 1. Data describing a new chelated-iron product to keep the turf green.

Nels J. Johnson Tree Experts, Inc.
A Tradition - More Than 60 Years

Of Complete, Dependable, Economical Tree Service
For Private Estates, Municipalities, Schools, Industrial Areas,

Parks and Golf Courses
(847) 475--1877

912 Pitner Ave., Evanston, IL 60202
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ASK THE MAN WHO HAS USED IT.

We sell an air-dried, uniform and
free flowing top dressing.

HENRY FRENZER
620 Webster St.

Algonquin, IL
60102

Area Code 847
658-5303
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Custom blended to your specifications
by our modern equipment.

PRECISION BLENDED
TOP DRESSING

Chemical
Storage

Buildings

14' Wide x 22' long offers the
ombination of heated chemical
torage and equipment rinse

capacity in one unit. Doors
located to fit your present facility.

Are grubbing skunks causing thousands of
dollars worth of damage to your course?

Are beavers having a field
day with your freshly planted trees?

On Target Animal Damage Control.
Specializes in the selective control of grubbing

skunks and beaver removal. Our control
methods have proven to be 100% effective in
major golf courses in the Chicago area. Stop
spending thousands of dollars on insecticides

intended to control the grubs.

-$- ON TARGET A.D.C.
P.O. BOX 469 CORTLAND, IL 60112

815-286-3039

TAKE £ONTllO~ OF YOIJR TIJBF I

::::: ~
BECKER
UNDERWOOD~Nc

; ; ; ; ;THESCfENCEOFlNNOVATlOJr

BioGain(Fe) contains a 100;0
fully chelated iron for use
with turf that displays an
iron deficiency.

For added efficiency, use
Canteen '"spreader and soil
penetrant to deliver BioGian
more completely into the
crown and root zone. BioGain
and Canteen-the natural
way to healthy roots!

The best way to promote
healthy grass is to maintain
healthy roots.BioGain ~wSP ~
and BioGain~WSP ~(Fe) are
a great first start for a root
maintenance program. Both
biostimulants come in easy
to use Water Soluble Packets;
they enhance water and
nutrient uptake, reducing
stress and stimulating turf
root growth. In addition,

Get to the
Root of the Problem
with BioGain@
and Canteen:"
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The Language of Statistics (continued from page 22)

Figure 2. A pie chart representing 60%) 30% and 10% of a population.

tendency isbeing used to describe the
data ifthe "average" isfigured.

Who's Describing the Data?
I am figuring out my capital

expenditures when preparing my
budget for the next fiscalyear. I have
been told to budget based upon a
"normal year." I look at what has
been spent over the last11 years and
this becomes my data set.(Table 1)
Table 1. Capital expense budget for
the last 11 years.

CAPITAL
EXPENSE

FISCAL YEAR BUDGET

1991 10,000
1992 25,000
1993 10,000
1994 25,000
1995 20,000
1996 100,000
1997 10,000
1998 10,000
1999 25,000
2000 10,000
2001 20,000

The arithmetic mean of thisdata
set is$24,090, or $265,000/11 (total
capital spent divided by 11 years). I
put into my budget the amount of
$24,090 (Table 2) for the next fiscal
year. After review, the club's general
manager changes my figure to
$20,000. He uses the median to cal-
culate the capital expense (middle
number in the ranked listof expendi-
tures over the last 11 years). Mter
submittal to the green committee, my
capital expense budget becomes
$10,000. The committee uses the
mode (the number that occurs most
frequently) to determine the capital
budget for the following year. Who is
describing the data and what is the
intended outcome?
Table 2. Persons representing capital
budget data.

AMOUNT
PERSON(S) BUDGETED METHOD

Superintendent 24,090 Mean
General

manager 20,000 Median
Green

committee 10,000 Mode
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In thisexample, no one iswrong
in the determination of the average
spent on capitalover the last11 years.
The general manager, the committee
and I myself each represented the data
in a differentway. The data or factsdid
not change, just the way in which they
were interpreted and presented. It is
important to know who ispresenting
the data and the reasoning used to
support the facts.

Visual Representation Is
Good-Isn't It?

Most statisticalanalysis of data
attempts to make sense of facts.
Visual representation of statistical
analysis attempts to display informa-
tion in a simpler form than just pages
of numbers. Our media lifeis fullof
color. Different visualstimuli through
print, television, movies and the
Internet continually bombard us.
Visual portrayal of statisticscomes
through the use of tables,charts and
graphs. When we look at these visual
representations, however, we must
take care. Ever take a look at the
"before" and "after" shots of some-
one on an amazing diet?Take a closer
look next time. I don't think I have
ever seen the person in the "before"
shot in a positivelight;the subject sel-
dom smiles, he or she has a slumped
posture and isnever in pinstripes.The
"after" shot portrays a happy, smiling
person standing in a way that portrays
confidence and self-satisfaction.
When looking at a table, chart or
graph, itisimportant that we under-
stand the source of the information
and the definition of the terms being
used to describe the results.

A common method of visually
representing statistics is the "pie

Visual representa-
tion of statistical
analysis attempts
to display informa-
tion in a simpler
form than just
pages of numbers.

chart." A circleis divided by anum-
ber, usually a percentage, each
segment displayed as a wedge or part
of the circle.In Figure 2, the pie has
three pieces. The largest piece repre-
sents 60%, the middle piece
represents 30% and the smallest piece
represents 10% of a population. The
common misconception with pie
charts is the size of the wedge. The
size of each wedge is a percentage of
a complete circleof 3600. The wedge
representing the 60% proportion is
actually 2160 of the circleand to us
humans this can be difficultto grasp
when we are accustomed to basing
percentages on a 0-100 scale.

Another way to misrepresent
data is the improper use of the com-
mon linegraph. These graphs use lines
to connect data points between pieces
of information. Manipulation of these
graphs is commonly characterized by
improper or uneven spacing of the
scalesof the x- and y-axis.

(continued on page 27)



Miqratorv Bird Manaqement
Have Dogs Will Travel

Border Collies

GOOSE CONTROL
Harold Frederickson

Ifwe don't answer our phone
we Ie tHt anotl..et wild gfJO'SeeIrose

708-361-6772

For a healthy waterway,
malte one tall.

We manage aquatic plants,
control algae, conduct water quality
testing, stock game fish, and install
aeration systems and nuisance geese

deterrents, all with an environmentally
sensitive approach.

Look to us for product equipment
and sales as well.

•
_ AQUATIC WEED

TEe H N 0 LOG Y
For A Professional Consultation,

Call Rich Rollins at (630) 893 ..0810
email: richrollins@aquaticweed.com or www.aquaticweed.com

A division of Clarke Environmental Mosquito ManagememCo. Inc.

Consider Primo MAXX@
the turf's personal trainer.

The best way to get turf into prime

condition? Primo MAXX. The premier plant

growth regulator, Primo MAXX makes the

turf canopy thicker, smoother, and more

uniform-all while keeping clippings under

control. It's the best possible service you

could do for your turf. So get your turf in

top shape. Use Primo MAXX.

Contact Jim Shone at
1-708-217-8509 to learn more

about Primo MAXX .

I~."f;,'Ii I

)fPrimoMAXX'
Plant Growth Regulator

Important: Always read and follow label instructions before buying or using this product.
@2002 Syngenta. Syngenta Professional Products, Greensboro, NC 27419.

MAXX-, Primo-, and the Syngenta logo are trademarks of a Syngenta Group Company.

www.syngentaprofessionalproducts.com
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MAIN STREET
11 MILES WEST
OF BATAVIA, IL

TURF FARMS

::--::
__ 2040 Lehigh Avenue

Glenview, IL 60025
HALLORAN &
YAUCH, INC. Telephone 847.724.8660
I R RIG A T ION Fax 847.724.8659
SYSTEMS

* Irrigation & Pump Station Design

* Drainage Systems

* Irrigation Pipe & Supplies

* Pump Station Installation

* Pond Aerators

* Irrigation Installation
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~l//!lUiV 1£iY1AiV

Get rid of those
##0/0" GEESE TODAY!
~JATIC\PISipLAYSDON'J WORK.

"'<'lli~lll"!",.llii'"
~ h,'\!U
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, r '. stead use safe, harmless
J 'E the pest's territory .
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Tile Language of Statistics (continued from page 24)

Figure 3. The bar graph representing women and men
taking up golf over three years.

Bar graphs use bars to visually
depict two or more variables in com-
parison. Figure 3 is a bar graph and
represents two different variables,
women and men beginning to play
golf in three different years. Each
variable (women and men) is exactly
equal over the three years; however,
the bar graph misrepresents the men.
From the depiction, it seems that
fewer men are taking up the sport
.when compared to the women in
each of the three years. The bars rep-
resenting the men are a different
shape and size (width) than the bars
representing the women in the graph.
This gives the illusion that one is less
than the other. However, the height
of the bars is equal for each group in
the same year. Interpreted correctly,
no difference exists between the
number of men and women taking up
the game of golf over the three-year
time span. It's always prudent to take
notice of areas that are out of propor-
tion to each other, horizontally or
vertically, in any graph.

Charts, tables and graphs are a
fantastic tool to communicate other-
wise impenetrable results. However,
taking care to understand the source
of the information and the terms
being used in the description is vital.
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A Percentage of What?
As discussed earlier, a percent-

age is a very common way to
represent some type of information.
In the case of the pie chart (Figure 3),
three percentages were given: 60, 30
and 10. In this case, they add up to
100%, and in a perfect world (such as
creating examples during the writing
of an article) 100% can be reached
easily. In the world of data, though,
100% is often difficult to achieve .
Often missing data, processing errors
and/or sampling errors preclude
arriving at 100%.

It is important to know the
basis of the percentage reported. A
situation where we may encounter
this could be on a seed tag (Table 3).

Table 3. The seed tag.

AUTHENTIC KENTUCKY BLUEGRASS SEED

Pure Seed 97.89%
Other Crop 0.99%
Inert Matter 1.12%
Weed Seed 0.00%
Total 100.00%

This seed seems to be pretty pure
with 97.89% of the seed being pure
seed, 0.00% weed seed, and 1.12%
inert matter. However, the "other
crop" component needs some atten-

[J Men

mWomen

tion. This part is the total percentage
of mature, sound seeds of other crops
found in the representative sample
tested. These mayor may not be
objectionable seeds depending on your
use for the primary kind of seed.

The seed tagged is Kentucky
bluegrass and this is a 50-lb. bag. Of
that 50 lb., 48.94 lb. is pure Ken-
tucky bluegrass seed. If 0.99% of
those 50 lb. is seed of another crop,
there is roughly 0.5 lb. of that other
crop. If that other crop happens to be
creeping bentgrass (and it is another
crop), and in one pound of creeping
bentgrass the mean number of seeds
is 6,412,000, there could be up to
3,206,000 bentgrass seeds in that bag
of Kentucky bluegrass. On closer
inspection, the 0.99% other crop
found in this bag takes on some
importance (to the tune of
3,206,000). In this instance as in all,
it is important to know the base of
your percentages.

Don't Fear the Analysis
Mark Twain can be credited

with the line, "Facts are stubborn,
but statistics are more pliable." This
truism reveals how necessary it is to
have an understanding of statistics.
We live in a society where we are
pummeled with statistics on a daily
basis. We are drawn to statistical out-
comes, polling and indices because
they appear interesting. We make
judgments and decisions based upon
statistical outcomes in our personal
and professional lives. Often we take
the time to read the statistics on a
product we may purchase or a
method we may try, but seldom do
we take the time to read the statistics

on the statistics. ~dliwJ

1999 2000

Year

2001
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Proud Member of MAGeS

• Quality products at competitive prices
• Mobil Oil Pegasus Award winner for

outstanding customer service

• On-site fuel equipment programs

• Bulk lube equipment experts to serve you

• 24/7/365 Fuel Delivery Program with
"No Run-Out" Guarantee

800.628.7231 WWWBONCOSKY.COM

THE Mobil Oil Distributor for the Chicagoland Area

~~C~'~i:~~ecet~~
turf cultivation

Kerry Anderson
Siles~~t~
CHIPCoe Professional Produrts

Awntis Etw;fOnmenttll Scima
4819 Strona Road
Crystal Lake, Il60014

Tel. (81S) 923-1323
Fax (81S) 356-9Sn
Mobile (847) 91()'3130
e-mail: Kmy.Andtnon@amltis.com

Hydroinjection
Toro Hydroject 3000

Deep-Tine Aerification
Verti-Drain 7316

630-985-2674
Downers Grove, IL

Let Timberline bring your next project into the
next millenium as a turnkey operation

1907 Darien Club Drive, Darien, Illinois 60561
(630) 963-9088, pgr (630) 850-0159, voice (630) 732-9088

&;imberline
. ~ -::- Golf Course Remodeling

and Renovation
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Burdett's, Inc.
INNOVATIVE MAINTENANCE PRODUCTS

P.O.Box 2458
Glen Ellyn, IL 60138-2458
Toll Free (888) TURF-888

Local (630) 545-2474
Fax (630) 545-2782

mailto:Kmy.Andtnon@amltis.com


Leaders in Service and Advanced Turfgrass Technology
Website: www.BTSIUSA.com • e-mail: info@BTSIUSA.com

24356 HARVEST HiLLS ROAD • FRANKFORT, IL 60423
800-732-9401 • Fax: 815-469-8248

TEE & GREEN EQUIPMENT

Programs niiiored'toFit
;Wha~:Vo~.'Need"

, ' .ContadSiri1plot .Partners:
t' .. ' .. ' •

BrioQ~oke(' "(630) 514;8744 .. 525' Enterprise Street
Tim Keorlng' (630) 5i4-8997 ,', . Aurora, IL60504 ,':'

; Jo~n L~b~devf(630) 514-8145 Phone (630),499-1966
(,ublly O:~ie~ }630) 514-8754 " ' ... , .

WW\!.simplcitP.~ers.com

..-~~---- .. -- ---------.. ---. ----~- !!!!!!!!!!

Aqueduct, Break Thru, Clean Carbon,
Infiltrx, Primer

Turf Shield

True Foliar Feed Fertilizers

BioStimulants, Soil Amendments,
Biologicals, Nutrients

Blazon, Mirage

Soil Amendents

Lebanon Country Club, NXPro, ParEx

Zeneca, Regal, Clearys

True Surface Vibratory
Roller & Brush Systems

Accuform, ParAide, Standard

-- --- ------ -- --- --- ------!!!!!!!!!!
AQUATROLS

MILLIKEN

PSA

GRANULAR FERTILIZERS

PLANT PROTECTANTS

EQUIPMENT

BIO WORKS

BIO TURF GRO

EMERALD ISLE

Rapid and effective weed control for common and
troublesome weed species in turfgrass; including
white clover, dandelion, ground Ivy and spurge. 16335 S. Harlem Ave.

Tinley Park, Illinois 60477

708-444-7360
www.ruekert-mielke.com

• Irrigation Well Siting Studies

• Well Rehabilitation Evaluations

• Aquifer Testing &Analysis

• Ground Water Modeling

• Well and Wellfield Design

• Water Quality Studies

When You
Want it
Green ...

Aquifer Science & Technology~-~6730 South Street
Tinley Park, IL 60477

(708)S32-4723

.rr[jj!1l!ff!f7!l!!~
75 Years of Quality Service,

Products and People

27310 W Case Rd
Wauconda, IL 60084
(847)526-0007
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BullShee~
John Gurke) CGCS
Contributing Editor

ON THE MOVE ...
The following Midwest members
have relocated in recent months.
Give them a call at their new digs
and welcome them to the neighbor-
hood-we congratulate all of them
on their new positions, and wish
them the best of luck.
• Bob Kronn is the new superinten-

dent at Woodstock Country Club.
• Mike Siefken, formerly of Wood-

stock C.C., is the superintendent
of Sportsman's Country Club.

• Todd Schmitz, former assistant
at Aurora Country Club, has
moved down the street to become
the new superintendent at Fox
Valley Golf Club.

And finally, a hearty MAGCS
welcome to Lee Miller, the new turf
pest management specialist for the

InteractiveTurf.com program. Lee
will work out of Golf House along-
side Dr. Randy Kane. More about
Lee and Golf House can be found in
Shane Kissack's "Super -N-Site"
profile on page 8 of this issue.

Congratulations to Mike Bavier,
CGCS of Inverness Golf Club on
receiving the 200 1 Charles Bartlett
Award. More about Mike's great
achievement can be found on page 41
in this issue.

Also, congratulations to all the
MAGCS members who participated in
the GCSAA's Golf Championship last
month. The teams who did battle in
this year's competition were:
Team #1: Tim Scott, Tommy
Robinson, Al Ponde1 and Randy
Wahler; Team #2: Tim Davis, Ed
Fischer, David Kohley and Chuck
Anfie1d; Team #3: Brad Johnsen,
Paul Bastron, Chad Ball and Steve
Van Acker; Team #4: Don Cross,
Alan Fierst, Bob Maibusch and
Les Rutan; Team #5: Mike Mumper,
Dave Blomquist, Dan Marco and

(continued on page 32)

April 22- MAGCS monthly
meeting at Tamarack Golf Club,
Luke Cella host. Education
provided'by Paul Vermeulen
of US GA:.

Luke Strojny accepts a check
designated for the MAGCS

Scholarship Fund from John
Lebedevs of Simplot Partners.
The $680 donation came from

proceeds generated by the
NCTf raffle. A big thank-you

to Aventis and Kerry Anderson
for donating the raffle prize.

President Luke
Strojny thanks
host Bob Breen
for the fine day.

Dr. Rex Bastian talks
of winter's effects

on trees.

The MAGCS monthly meeting for January was held on the 24th at
Arrowhead Golf Club, with Bob Breen once again serving as our host.
Those in attendance were treated to a double-dose of education, with
Dr. Rex Bastian of Hendricksen the Care of Trees speaking on "Winter
Effects on Trees," and Gerald Kirbach of the Illinois Department of
Agriculture addressing "Rinse Pad Issues." MAGCS thanks Bob Breen
and all the great people at Arrowhead, as well as our esteemed and gener-
ous speakers, for their hard work in making the day a huge success. As a
side note, those who were able to take a peek at Bob's new maintenance
facility are probably begging their own clubs for something half as nice.
Call Bob for a personal tour-it's worth a look!

ardi 28 - USGA/CDGA joint
seminar on "RoundUp Ready
Bentgrasses" hosted by Dr. Randy
Kane and Paul Vermeulen at
Midwest Golf House. Watch your
mail for the announcement.

April 4 - "ABA, FMLA and
Workers', Compensation in Illinois"
seminar in Oak Brook Terrace, IL.
Call 715-83,3-3940 or go online at
www.lorman.com for details.
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