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At Nike, our purpose is “to unite the world through sport to create a healthy planet, active communities and an equal playing field for all”. So far, we have created products relevant to the sport the athlete plays, but have failed to consider the individual wellbeing of the athlete. “As many as 300,000 sports-related concussions are identified each year in the USA although this number certainly underestimates the incidence as this injury is under reported”. Sports is a universal language. It transcends cultures, borders and barriers. It’s an enduring passion for consumers and a source of human aspiration and empowerment. Sports teaches us about life – individual effort, teamwork, respect, how to win, how to lose, how to compete intensely and play fairly. Sports inspire, amaze and reward us in good times and in bad times.
The company nike is many things, it is a product designer, a consumer goods manufacturer, a brand communicator, a leader in corporate responsibility, a portfolio of authentic and relevant brands. Behind every corner of the Nike business is a singular focus – innovation. It is our nature to innovate. It is the fuel that powers our performance. Nike helped the world’s best athletes win races, games and championships. And the athletes helped Nike design and market the products and brand that changed the face of sports. Together we continue to push through the boundaries of what is possible. We are constantly at work creating growth opportunities that set Nike apart from the competition and provide value for our shareholders. 
Lunching new products at Nike therefore requires a lot of research to ensure satisfaction of both the customers and the shareholders. This paper seeks to introduce and illustrate the applicability of models to create new products and services at the company Nike. 
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Recent research in computational social science has shown how Big Social Data, deﬁned as the large volumes of unstructured data that is generated from societal and organizational adoption and use of social media, can be used to accurately predict real-life outcomes such as box ofﬁce sales for movies and iPhone sales. 
The company Nike can therefore implement the same in coming up with new products and determine the forecast for their sales and returns to the sportswear manufacturer. These new sources of information can be used to produce meaningful facts, actionable insights and ultimately valuable outcomes for decision-makers. In particular, the diverse and massive activity in social media can be seen as a proxy for collective opinions and attention of the population, previously hard to assess. 
Through forecasting, Nike can utilize Big Social Data to product the real outcome like global sale of a new Nike she design. Several Brands are sold by Nike including Jordan, Harley, Convers e and Nike shoes. The coma y usually focuses on the design and innovation of new Nike products. The major source of the revenues of Nike company is Nike’s own footwear brand and apparel. In 2014 for example Brand Revenue (Million $) form Nike footwear brand was Running $4,623-19% Basketball $3,119 - 13% Football (Soccer) $2,270 - 10% Men’s Training $2,479 -10% Women’s Training $1,149 - 5% Action Sports $738 - 3% Sportswear $5,877 - 25% Golf 789 - 3% others $2,746 - 12% making the total revenue $23,790 – 100%. 
The data sets utilized for this multiple regression were social media data (Facebook), sales and financial data and google trends data. 


Simple Regressions: Fore each simple regression the dependent variable (the variable being predicted or estimated) is Nike’s global sales, and the independent variables are from the Facebook data set. .The correlation coefﬁcient(r) describes the strength of the relationship between two sets of interval or ratio-scaled variables. Both sales and social media data are ratio-scaled.
Table 1
	Variable
	Q0
	LagQ1
	LagQ2
	LagQ3
	LagQ4

	Likes
	-0.16
	-0.14
	0.2
	0.46
	0.47

	Total posts
	-0.23
	-0.33
	-0.31
	-0.06
	0.2

	Total comments
	-0.65
	-0.82
	-0.71
	-0.53
	-0.35

	Total sharers
	-0.38
	-0.45
	-0.18
	-0.05
	0.2

	Total unique actors
	-0.18
	-0.16
	0.18
	0.43
	0.47

	Total unique commenters
	-0.64
	-0.81
	-0.6
	-0.5
	-0.4



Both negative and positive correlation results can be seen. For each of Nike’s Face- book pages simple regressions are run for all the variables that have a relatively high correlation with sales and their respective four time lags. All the simple regressions for each page are then assessed based on the p-value of the explanatory variable and adj. R2of the model. the threshold is a p-value of 0.01. For all the models where the p-value is below the threshold the adj. R2is extracted from SAS. The top three models    for each page are then identified based on the adj. R2. The higher the adj. R2the more of the variation in the sales. 
Table 2
	Variable
	p-value
	adj. R2

	Likes lag Q2
	0.0110
	0.4414

	Likes lag Q3
	0.0003
	0.7112∗

	Likes lag Q4
	0.0003
	0.7196∗∗

	Sharers lag Q4
	0.0018
	0.6023

	Unique actors lag Q2
	0.0111
	0.4402

	Unique actors lag Q3
	0.0005
	0.6937

	Unique actors lag Q4
	0.0003
	0.7279∗∗∗



Multiple regression; The simple regression models where the explanatory variables had a p-value smaller than 0,1 are listed to get a first overview of what variables worked well across the different Facebook pages. 
Table 3
	Nike
	Forecast
	Benchmark

	Quarter
	predicted y
	actual y
	dif %
	Bloomberg
	dif %

	Q1 2015
	6847,21
	7982
	-14,22%
	7.775
	-2,59%


Table 4
	Nike
Skateboarding
	Forecast
	Benchmark

	Quarter
	predicted y
	actual y
	dif %
	Bloomberg
	dif %

	Q1 2015
	8794,17
	7982
	10,18%
	7.775
	-2,59%



A variety of simple regression models describe Nike’s global sales data relatively well with adj. R2of 0,7 to 0,87. Differences in the behavior of users on the different Facebook pages indicated by the varying results of the correlation analysis for all analysis variables and their lags with global sales. While the forecast of the next quarter is equally accurate as Bloomberg for the largest Facebook datasets. In the multiple regressions the perfect multicollinearity of the variables of each Facebook page as well as the high multi-collinearity of the different Facebook pages with each other is a major problem
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Table 5
**   Project Activity List   **
	Activity
	Immediate Predecessors
	Optimistic Time
	Most Probable Time
	Pessimistic Time

	A
	--
	2
	3
	6

	B
	--
	3
	4
	5

	C
	A
	1
	2
	4

	D
	
	2
	3
	7

	E
	C
	6
	8
	9

	F
	
	5
	7
	8

	G
	E
	4
	5
	8

	H
	
	1
	3
	5

	I
	
	2
	3
	5


CRITICAL PATH:   A-C-E-G
   EXPECTED COMPLETION TIME:  18.67 
 VARIANCE OF COMPLETION: 1.39
Table 6
	ACTIVITY
	EARLIEST START
	LATEST START
	EARLIEST FINISH
	LATEST FINISH
	SLACK
	CRITICAL ACTIVITY

	A
	0.00
	0.00
	3.33
	3.33
	0.00
	YES

	B
	0.00
	2.50
	4.00
	6.50
	2.50
	

	C
	3.33
	83.33
	5.50
	5.50
	0.00
	YES

	D
	3.33
	9.00
	5.83
	12.50
	5.67
	

	E
	3.50
	5.50
	13.33
	13.33
	0.00
	YES

	F
	4.00
	6.50
	10.83
	13.33
	2.50
	

	G
	13.33
	13.33
	18.67
	18.67
	0.00
	YES

	H
	6.83
	12.50
	9.53
	5.50
	5.67
	

	I
	9.83
	15.50
	13.00
	18.67
	5.67
	


Table 7
	ACTIVITY
	EXPECTED TIME
	VARIANCE

	A
	3.33
	0.44

	B
	4
	0.11

	C
	2.17
	0.25

	D
	3.5
	0.69

	E
	7.83
	0.25

	F
	6.83
	0.25

	G
	5.33
	0.44

	H
	3
	0.44

	I
	3.17
	0.25
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Linear  Programming is a mathematical technique used to optimize outcomes. A linear programming model is crucial in every company since it provides information on how to maximize returns for the company and/or minimize losses. It is the goal of every company to ensure proper utilization of resources in a manner that  will enable the organization to realize optimal outcome. The linear programming model can be described as an interactive mathematical technique for finding the best use of resources subject to constraints (Dunn & Ramsing, 1981). The aim of the project is to create a model that maximizes profit for Nike company.  From the findings above the followings are revenue amounts from the various brands of footwear sold by Nike company: Running $4,623, Basketball $3,119,  Football (Soccer) $2,270, Men’s Training $2,479, Women’s Training  $1,149, Action Sports  $738, Sportswear $5,877, Golf $789, others $2,746 . This will form our first constraint; profit = 4623R + 3119BB + 2270FB + 2479MT + 1149WT + 738AS +5 877SW+789G+ 2746T. Where,
R= Running
BB = Basketball,
FB = Football (Soccer),
MT = Men’s training
WT = Women’s training
AS = Action sports
SW = Sportswear
G = Golf
T = Others
The company owns 23 machines used in manufacturing, 300 workers in pre-sewing, sewing and assembling lines that assemble the shoes, and the assembly plant works a for 40 hours each week.  Each of the shoe types takes the following minutes to be  manufactured: Running 5.3 Basketball 5.9,  Football (Soccer) 5.0, Men’s Training 5.0, Women’s Training  5.1, Action Sports 4.9, Sportswear 4.6 , Golf 4.6, others 4.9.  The 23 machines work for a maximum of 50 minutes an hour which is a total of 46000 minutes
The second constraint will be as follows, 
5.3R + 5.9BB +5.0FB + 5.1MT + 5.0WT +4.9 AS +4.6SW+4.6G+ 4.9T ≥ 46000
The 300 workers working at 40 hours a week it a total of 12000 hours. It takes 2 hours to assemble each shoe type. Therefore, the third constraint is 
2R + 2BB +2FB + 2MT + 2WT +2 AS +2SW+2G+ 2T ≥12000
Every week there must be at least one pair of each shoe type produced.
The other constraints include, 
R ≥ 0  , BB ≥ 0, FB ≥ 0, MT ≥ 0, WT ≥ 0, AS ≥ 0, SW ≥ 0, G ≥ 0 and T ≥ 0.
With these now we are able to calculate the optimum values. The R software will be used for this calculation. All the factors are fed into the software to produce the required output. From the output we are able to tell which combination yields optimal results.
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From the findings of the forecasting model it is evident that using data from the past to determine future sales is important. In order to realize this, data on sales will be gathered over time and used to carry out the forecast. Analyses from Facebook pages by Nike company will show which kind of advertisements would improve popularity of the company and thus lead to increased sales volume. This will also indicate if other forms of advertisement are required.
The linear programming methods suggests ways on which profit can be maximized. Implementation of this model will require all factors and constraints identified and the correct measure given  based on production data of the company. Many companies usually have high costs and low returns due to improper utilization of resources, and labor. A linear model will help identify the optimal utilization base. The company will be able to employ the right number of workers, who will work for the appropriate amount of time to ensure high returns. Laying off or transferring excess workers will help minimize cost of production. In case of insufficient labor new employees can be added to the organization. Linear programming will give insight on human-machine balance. 
The PERT/CPM  model helps in project planning and execution by providing an outline on critical path, expected project completion rate and variance of project completion rate. Proper prior planning is important in the sense that it provides direction on how to perfectly run the project. The NIKE company has a target of a certain number of shoes that need to be produced in a given period of time. A PERT/CPM model will be drawn to provide an analysis on the expected completion time based on the results above.
[bookmark: _1kns2m1qdyxo]
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	For successful business development an analysis of factors is crucial to determine the former, current and future position of the business. The three models above when implemented will see high returns and minimal costs. Proper utilization of resources will be achieved as a result of clear understanding of the model.
The forecasting model was interested in Likes, Total posts, Total comments, Total sharers, Total unique actors and Total unique commenters as factors affecting the volume of sales by the Nike company. Simple linear regression models were run for each of the factors with the dependent variable being volume of sales in each case. Likes, shares and unique actors seemed to have the highest score and effect in sales. This would mean that the for higher sales, the company should focus more on the number of likes on their Facebook pages, the number of shares each post receives and also the number of unique people being reached by the advertisement posts.
It is clear from the  PERT/CPM model that in order to complete the designed project and achieve desired results the number of days to carry out the project should not fall short all exceed 18.67 ±1.39 days and should follow A-C-G-E critical path.
The linear programming model shows that for the company to obtain maximum profit of 27738000 in the current working conditions, it has to produce 6000 pairs of running shoes and the rest of the shoe types must be 0. This shows that running shoes are the most profitable types in the current model.
 

Appendices
APPENDIX I
The models include the following for the first lag,
sales=-0.16-0.14X1
sales=-0.23-0.33X2
sales=-0.65-0.82X3
sales=-0.38-0.45X4
sales=-0.18-0.16X5
sales=-0.64-0.81X6
Where,
X1=Likes
X2=Total posts
X3=Total comments
X4=Total sharers
X5=Total unique actors
X6=Total unique commenters
APPENDIX II
APPENDIX III
The constraints for the linear programming model include the following;
1. profit = 4623R + 3119BB + 2270FB + 2479MT + 1149WT + 738AS +877SW+789G+ 2746T.
2. 5.3R + 5.9BB +5.0FB + 5.1MT + 5.0WT +4.9 AS +4.6SW+4.6G+ 4.9T ≤ 46000
3. 2R + 2BB +2FB + 2MT + 2WT +2 AS +2SW+2G+ 2T ≤12000
4. R ≥ 0 
5.  BB ≥ 0
6. FB ≥ 0
7. MT ≥ 0
8. WT ≥ 0
9. AS ≥ 0
10. SW ≥ 0
11. G ≥ 0
12. T ≥ 0.
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