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Background


Jimmy Ahdoot, an alumnus and former place kicker for Dana University, was now back in the game; but not necessarily on the football field.  After graduating from the prestigious Dana University in Nebraska, Jimmy had taken a job with McKinnely consulting group and was working with the group on entertainment booking and scheduling.


About two years ago Jimmy had ventured out on his own to start a consulting group, UDB Consulting, working with arena managers scheduling events.  Last week, UDB Consulting won a bid from the Large 12 football conference; the memo Jimmy received is attached.  Ironically, Jimmy, who in the past provided his services for the conference on the football field, would now be providing a recommendation on the location of the next conference championship game.

The Large 12


The Large 12 conference consisted of two divisions, a North and a South division.

Figure 1.1 - Geographical Layout of the Large 12 Conference


Six teams from Colorado, Iowa, Kansas, Missouri, and Nebraska made up the North; while, the South was made up of six teams from two states:  Oklahoma and Texas.  Figure 1.1 depicts the geographical make-up of the Large 12 Conference.

Conference Championship Host Site Cities


Six cities -- four in Texas and two in Missouri -- had submitted interest in and were being considered by UDB Consulting for potential Large 12 championship football sites.  Jimmy’s team was in the process of analyzing all of the bid specifications, which included requests for a financial package for tickets, rank of television market, number of large corporations in the city, description of the facility, ground transportation, hospitality and hotel packages.


Each city was different in population, stadium size, fan interest and average attendance, potential corporate sponsorship, weather conditions, and television market exposure, just to name a few.  In short, each interested host site city had its own unique advantages and disadvantages.  UDB Consulting was challenged with sorting all this information out.

Host Site Facts


The following Table, Table 1.1, gives the breakdown for each potential host site city by:  description of stadium, # of luxury suites, field surface, general weather conditions, population in millions, and metro rank.

Table 1.1 - Large 12 Potential Host Site Descriptions

	City
	Stadium (seats)
	Luxury Suites
	Field


	Weather 
	Pop (millions)
	Metro Rank

	Kansas City
	Arrowhead Stadium (79,409), open air.
	81
	Grass
	In early December, Kansas City isn't a garden spot. Weather is very iffy.


	2.03
	31st 



	Irving
	Texas Stadium (65,675), open air, but cover for seats.


	360
	Artificial
	North Texas pretty good bet to be nice around 1st of Dec.


	4.86


	8th 



	Dallas
	Cotton Bowl (68,252), open air.
	3


	Grass


	North Texas normally pleasant during 1st week of Dec.


	4.86
	8th



	Houston
	Reliant Stadium (69,000), retractable roof


	166
	Grass
	Outside for auxiliary events would be pleasant.


	4.35


	10th



	St. Louis
	Edward Jones Dome (66,000), dome


	120
	Artificial


	Controlled inside, cold outside.
	2.97


	19th

	San Antonio
	Alamodome (65,000), dome
	64


	Artificial


	Controlled inside. No problems outside.


	1.82
	36th




General Admission and Luxury Box Pricing


The NCAA has set a maximum ticket price at $45 for general admission seating.  However, each host site is allowed to set ticket prices under this level and they are allowed to charge whatever fee they can for luxury boxes.  


Overall, the Irving site had to charge a lower rate on its luxury boxes than the other sites due to the shear number to sell.  The Dallas site could charge a premium for its three (3) luxury suites due to a long-term contract with three corporate ticket holders.  Dallas’ problem was not the rate it could charge but the lack of boxes to rent.  Kansas City and St. Louis were in the same market and generally charged the same rate for boxes.  San Antonio’s rates were higher due to the relative age of its domed stadium to Houston’s Astrodome.


The Dallas and San Antonio sites had “all event” contract commitments with luxury box holders.  This meant all luxury boxes had been sold for a fixed price up front.  These box rates for Dallas and San Antonio were $25,000 and $18,000 respectively.  


The other sites, Houston, Kansas City, Irving, and St. Louis, set luxury box rates at $12,000, $14,000, $6,000, and $14,000, respectively.  Luxury boxes were usually purchased by large corporations in the metropolitan areas and included agreements for hard copy and media advertising before and during the game.

The Problem at Hand 


Jimmy and his consulting group had poured over the numbers and come to some rather rough conclusions.  For certain criteria Irving looked the best for other criteria St. Louis looked the best.  Their efforts so far were a good first pass.


However, one of Jimmy’s interns, Dave Pryr, had just introduced an idea he had been working on.  In addition, Dave suggested a technique called simulation he learned that past year during his Decision Sciences class.

Simulation


Dave suggested that UDB simulate a site’s worthiness, (i.e., the revenue stream for a location), based on certain advertising levels and attendance data gathered so far.  The framework of the problem hadn’t changed but the method of analyzing the different sites would.  Dave explained that UDB might be using oversimplified attendance numbers and/or advertising relationships.


Dave explained that UDB had overlooked a key assumption.  In reality, each site must have an advertising budget at least equal to a regular season game, which for the Large 12 averaged around $250,000.  He justified this by supplying advertising budgets for each respective team in the conference.  He also mentioned that adding more advertising $ may not have the exact effect as stated in the previous UDB analysis.


Instead of splitting into scenarios based on extra advertising $ and no extra advertising $, Dave believes the teams participating in the game have a larger effect on attendance.  Table 1.1 contains the breakdown for the divisions and the probability of each match-up in the championship game (e.g., the teams in Austin and Boulder meeting have a probability of 11.0%)

Probabilities of Reaching Championship Game


Thorough research had determined that in the North division the teams in Lincoln and Manhattan had equal probabilities of reaching the championship game of 25%.  In the South division, the teams in Austin and College Station would have roughly the same probabilities of reaching the championship game, but an exact figure could not be determined.

Table 1.1 - Probabilities of North/South Match-ups

	North

South
	Lincoln
	Manhattan
	Lawrence


	Columbia
	Boulder
	Ames
	Total Prob.

	Austin
	???%
	???%
	2.0%
	11.0%
	4.0%
	0.5%
	???%

	College Station
	???%
	???%
	2.0%
	11.0%
	4.0%
	0.5%
	???%

	Norman
	???%
	???%
	1.0%
	0.5%
	4.0%
	0.5%
	???%

	Waco
	3.33%
	3.33%
	1.0%
	0.5%
	1.0%
	0.5%
	9.667%

	Stillwater
	3.33%
	3.33%
	1.0%
	0.5%
	1.0%
	0.5%
	9.667%

	Lubbock
	3.33%
	3.33%
	1.0%
	0.5%
	1.0%
	0.5%
	9.667%

	Total Prob.
	25%
	25%
	8%
	24%
	15%
	3%
	100%



After some thought, Dave put together these probabilities for these four different game possibilities which included Austin, College Station, Lincoln, and Manhattan teams:

1)
P(Austin and Lincoln) is normally distributed with  = 6% and sd = 1%

2)
P(Austin and Manhattan) is normally distributed with  = 8% and sd = 1%

3)
P(College Station and Lincoln) is normally distributed with  = 3% and sd = 1%

4)
P(College Station and Manhattan) is normally distributed with  = 2% and sd = 1%

5)
P(Norman and Lincoln) is normally distributed with  = 6% and sd = 1%

6)
P(Norman and Manhattan) is normally distributed with  = 5% and sd = 1%

The probabilities read, for example 1), “The probability of Austin and Lincoln in the championship game is equal to a normal distribution with 6% as the mean and 1% as the standard deviation.”


These probabilities are the joint probabilities that belong in Table 1.1. where the ????% are.  However, these probabilities were continuous (i.e., are a set of probabilities, a mean and standard deviation), not discreet, due to Dave’s uncertainty.

Relationship of Participating Teams and Attendance


Dave was also able to reason that for certain host sites, certain team combinations would create better attendance numbers.  In fact, it could be shown that for certain teams participating in the championship game, a sell out would occur.  


For example:  if the game were held in Kansas City, and if the a team from Lincoln, Columbia, Manhattan, or Lawrence were to participate, no matter who they played, the site would sell out  - a sell out was defined as selling all general admission and luxury box tickets.


UDB could then deduce the probability of a sellout at the Kansas City site as follows:

P(sell out at Kansas City) = P(Lincoln) + P(Columbia) + P(Manhattan) + P(Lawrence) = 82%

Note:  P(Lincoln) infers probability that Lincoln is in the championship game.


With the probability table given earlier, the probability of sell out attendance could be calculated for each site.  If a site did not sell out, then the average attendance numbers would be used to calculate revenues and profits.

Site Attendance Numbers


From past research, Dave developed the following scenarios based on each site, average attendance for general admission, average luxury box sales, and for what teams sell outs would occur at a given site.  Table 1.2 has this new data by host site:

Table 1.2 Site Attendance Numbers

	Host Site
	Ave. Attendance

Gen. Adm.
	Ave Luxury Box Sales


	W/Schools from this Location (Div)
	Attendance Numbers 

Gen Adm.

	Kansas

City
	 = 77,500

sd = 700
	 = 60

sd = 7
	Lincoln (N) or Columbia (N) or Manhattan (N) or Lawrence (N)

All other Schools (N or S)
	Sell Out

Ave. Attend. #’s - Col. 2

	Irving


	 = 61,000

sd = 1500
	 = 130

sd = 20
	Austin (S) or Norman (S) or

College Station (S) or Lincoln (N)

All other Schools (N or S)
	Sell Out

Ave. Attend. #’s - Col. 2

	Dallas


	 = 68,000

sd = 50
	Sold Out
	Austin (S) or College Station (S) or Norman (S) or Lincoln (N) or Manhattan (N)

All other Schools (N or S)
	Sell Out

Ave. Attend. #’s - Col. 2

	Houston


	 = 60,000

sd = 2800
	 = 140

sd = 8
	Austin (S) or College Station (S) or Boulder (N)

All other Schools (N or S)
	Sell Out

Ave. Attend. #’s - Col. 2

	St. Louis


	 = 64,500

sd = 450
	 = 110

sd = 3
	Lincoln (N) or Columbia (N) or Manhattan (N) or Lawrence (N) or Norman (S)

All other Schools (N or S)
	Sell Out

Ave. Attend. #’s - Col. 2

	San Antonio
	 = 64,000

sd = 300
	Sold Out
	Austin (S) or College Station (S) or Lincoln (N) or Manhattan (N)

All other Schools (N or S)
	Sell Out

Ave. Attend. #’s - Col. 2


Dave proposed UDB run a simulation to choose the championship site.  Develop a simulation to assist Dave and UDB Consulting with this problem.

TO:

Jimmy Ahdoot, President UDB Consulting

FROM:
Jennifer Henry, Vice President Large 12 Conference

Jimmy, this is a draft of the article that will appear in the upcoming paper.  Let’s make sure everything is in sync with what’s going to print and what the commissioner needs.


DRAFT:  NOT TO BE CIRCULATED

SIX CITIES BID FOR LARGE 12 TITLE GAME

DALLAS -- Six cities -- four in Texas and two in Missouri – are being considered for bid submission to the Large 12 commissioner for a potential Large 12 championship football game.     

Dallas (68,252-seat Cotton Bowl), Houston (69,000-seat Reliant Stadium), Irving (65,675-seat Texas Stadium) and San Antonio (65,000-seat Alamodome) were among the sites that met the 5 p.m. deadline Friday, the Large 12 spokesperson said. The other potential sites are Arrowhead Stadium (79,409 seats) in Kansas City, Mo., and the new domed stadium (66,000 seats) in St. Louis.

Now begins the tedious process of reading the bids, calculating their worth and finally determining if it will be worth it to the league to stage the title game between North and South division winners.

The Large 12 spokesperson said her staff was in the process of examining all of the site specifications, which include requests for a financial package for tickets, rank of television market, number of large corporations in the city, description of the facility, ground transportation, hospitality and hotel packages.

On June 13, the league's chief executive officers gave tentative approval to a championship game. The approval is contingent upon financial negotiations that would ensure the game produces at least $2.5 million for the league, or about $208,000 per school. 

The Large 12 athletics directors probably would discuss the bids at a meeting in early August, vote on a site and then present the recommendation to the chief executive officers for their final approval shortly thereafter.  Large 12 spokeswomen said she believes the revenue generated from such a game would be close to earlier estimates. The presidents then would need to decide if that is enough to continue fleshing out the numbers associated with television rights, concessions, etc.

The commissioner will conduct the negotiations, which include developing corporate sponsorship revenue, finalizing the television contract, ticket guarantees and expenses to be defrayed by the bidding cities. In addition, if the league’s presidents approve the game, it could be at the same site for one, two or three years.

The commissioner said cities were to be evaluated initially on potential worth and then asked to use their imaginations in making their bids and proving their worth. ``It gives us a lot of flexibility,'' he said. ``We told (the cities), `After we have a general idea of how each site stacks up, Each site can give us their best shot with all the combinations.'''  

DRAFT:  NOT TO BE CIRCULATED

UDB Consulting:  Event Site Selection
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