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[bookmark: _GoBack]Question 1:

With the increased presence of Facebook, YouTube and Twitter, companies have a whole new way of promoting their products at little to no cost. With the use of these platforms, the operation department can significantly reduce their marketing budget costs by focusing more on online advertisement rather than using traditional means like television, newspaper and billboards. For example Cold Stone averages a cost of about 39 cents per coupon redeemed, compared to 3.60$ thanks to social media. This allows the department to focus more on its online presence and helps it gather as much information as possible in order to meet the demands of their customers. If the department can gather enough relevant information, it could approximate the demand for ice cream. This would help decrease carrying costs and production costs while still increasing revenues. In fact, since the creation of eGifts through social media, the company added 10,000$ in incremental sales to the franchisees.  This information can also be useful to better understand customers and even potential customers.  If for example Cold Stone realize that the majority of people who enjoyed ice cream also enjoy candies, it could add jellybeans, M&M’s, Smarties, Haribos, etc.… to the store shelve in order to maximize revenue. Feedback is also very important when it comes back to customer satisfaction.  The operation department could analyze the reviews left by consumers on their social media group and maybe take time to answer them. This would build great customer loyalty and increase future sales giving Cold Stone a competitive advantage in this industry. 













Question 2:

It is safe to say that almost everyone around us is an ice-cream consumer. We all know what Haagen-Dazs, Ben & Jerry’s, Cold Stone Creamery, Nestle and Breyers are known for.  The evolution of technology has enabled these companies to increase their sales while diversifying their products. However, before they can make their way to our refrigerators, they must go through many different and complex processes.  In the first place, the procurement process. Raw materials like cream and milk, to name a few, need to be transported from the dairy farms to the manufacture through refrigerated transportation since most of them are perishable items. Thus, time is an important factor. These raw ingredients must be transported as quickly as possible. Once at the factory, they go through many complex processes before they are transformed into the final product. Blending, pasteurization to kill the bacteria, homogenizing the mixture to create a uniform texture, cooling, flavoring, freezing, compacting and packaging ...  The final product also goes through inspection to ensure good quality at the factory since this is the last checkpoint before the product is delivered to the retailers/customers. 
A simple supply chain network can be used to summarize the above information:
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Question 3:

a)

	Four year moving average

	Year/t
	At (sales in millions of liters)
	F(t)
	e
	|e|

	1995/1
	341
	 
	 
	 

	1996/2
	331
	 
	 
	 

	1997/3
	317
	 
	 
	 

	1998/4
	315
	 
	 
	 

	1999/5
	321
	326
	-5
	5

	2000/6
	278
	321
	-43
	43

	2001/7
	298
	307.75
	-9.75
	9.75

	2002/8
	311
	303
	8
	8

	2003/9
	302
	302
	0
	0

	2004/10
	302
	297.25
	4.75
	4.75

	2005/11
	335
	303.25
	31.75
	31.75

	2006/12
	320
	312.5
	7.5
	7.5

	2007/13
	309
	314.75
	-5.75
	5.75

	2008/14
	346
	316.5
	29.5
	29.5

	2009/15
	329
	327.5
	1.5
	1.5

	2010/16
	337
	326
	11
	11

	2011/17
	351
	330.25
	20.75
	20.75

	2012/18
	332
	340.75
	-8.75
	8.75

	2013/19
	-
	337.25
	-
	-

	Σ
	 
	 
	42.5
	187




Standard four year moving average formula:

Ft = Σ(A t-4 ; A t-1) / 4

*All related calculations can be found in the attached excel document by clicking on each cell.









b)

	Exponential smoothing with α=0.3

	Year/t
	At (sales in millions of L)
	F(t)
	e
	|e|
	α

	1995/1
	341
	-
	-
	 
	0.3

	1996/2
	331
	341.0000
	-
	-
	0.3

	1997/3
	317
	338.0000
	-21.0000
	21.0000
	0.3

	1998/4
	315
	331.7000
	-16.7000
	16.7000
	0.3

	1999/5
	321
	326.6900
	-5.6900
	5.6900
	0.3

	2000/6
	278
	324.9830
	-46.9830
	46.9830
	0.3

	2001/7
	298
	310.8881
	-12.8881
	12.8881
	0.3

	2002/8
	311
	307.0217
	3.9783
	3.9783
	0.3

	2003/9
	302
	308.2152
	-6.2152
	6.2152
	0.3

	2004/10
	302
	306.3506
	-4.3506
	4.3506
	0.3

	2005/11
	335
	305.0454
	29.9546
	29.9546
	0.3

	2006/12
	320
	314.0318
	5.9682
	5.9682
	0.3

	2007/13
	309
	315.8223
	-6.8223
	6.8223
	0.3

	2008/14
	346
	313.7756
	32.2244
	32.2244
	0.3

	2009/15
	329
	323.4429
	5.5571
	5.5571
	0.3

	2010/16
	337
	325.1100
	11.8900
	11.8900
	0.3

	2011/17
	351
	328.6770
	22.3230
	22.3230
	0.3

	2012/18
	332
	335.3739
	-3.3739
	3.3739
	0.3

	2013/19
	-
	334.3617
	-
	-
	0.3

	Σ
	 
	 
	-12.1275
	235.9186
	 





Standard equation for exponential smoothing:

Ft= Ft-1 + α(At-1 – Ft-1)

*All related calculations can be found in the attached excel document by clicking on each cell.










c)

	Linear Trend Equation

	Year
	t
	y (sales in millions of L)
	t^2 
	ty

	1995
	1
	341
	1
	341

	1996
	2
	331
	4
	662

	1997
	3
	317
	9
	951

	1998
	4
	315
	16
	1260

	1999
	5
	321
	25
	1605

	2000
	6
	278
	36
	1668

	2001
	7
	298
	49
	2086

	2002
	8
	311
	64
	2488

	2003
	9
	302
	81
	2718

	2004
	10
	302
	100
	3020

	2005
	11
	335
	121
	3685

	2006
	12
	320
	144
	3840

	2007
	13
	309
	169
	4017

	2008
	14
	346
	196
	4844

	2009
	15
	329
	225
	4935

	2010
	16
	337
	256
	5392

	2011
	17
	351
	289
	5967

	2012
	18
	332
	324
	5976

	Σ
	171
	5775
	2109
	55455




	b=
	18(55455)-171(5775)
	= 1.2229

	
	18(2109)-(171)^2
	

	
	
	
	

	a=
	5775-1.2229(171)
	= 309.2158
	

	
	18
	
	

	
	
	
	

	
	Linear Eq: y(t) = 309.2158 + 1.2229t
	 

	
	
	
	

	 
	
	
	

	
	Forecast for 2013:
	
	

	
	y(19) = 309.2158 + 1.2229(19) = 332.4509
	









	Linear Trend Equation

	t
	F(y)
	e
	|e|

	1
	310.4387
	30.5613
	30.5613

	2
	311.6616
	19.3384
	19.3384

	3
	312.8845
	4.1155
	4.1155

	4
	314.1074
	0.8926
	0.8926

	5
	315.3303
	5.6697
	5.6697

	6
	316.5532
	-38.5532
	38.5532

	7
	317.7761
	-19.7761
	19.7761

	8
	318.999
	-7.999
	7.999

	9
	320.2219
	-18.2219
	18.2219

	10
	321.4448
	-19.4448
	19.4448

	11
	322.6677
	12.3323
	12.3323

	12
	323.8906
	-3.8906
	3.8906

	13
	325.1135
	-16.1135
	16.1135

	14
	326.3364
	19.6636
	19.6636

	15
	327.5593
	1.4407
	1.4407

	16
	328.7822
	8.2178
	8.2178

	17
	330.0051
	20.9949
	20.9949

	18
	331.228
	0.772
	0.772

	19
	332.4509
	-
	-

	Σ
	 
	-0.0003
	247.9979



*All related calculations can be found in the attached excel document by clicking on each cell.


d)

	MADa = 187/14 = 13.3571
	

	MADb =235.9186/16 = 14.7449
	

	MADc = 247.9979/18 = 13.7777
	

	
	
	

	MADa (Four Year Moving average) is the most accurate since it is the smaller.



	







Question 4:

	Whenever we think about travel, airport or planes, we also tend to think about long waiting times, rushed passengers and no overhead space. It’s like they are inseparable. They come together. Airliners are known for their infamously long boarding time. There is no doubt that it discourages passengers from ever wanting to use air travel again. Today, even with better technology, Boeing says it can take up to 30-40 minutes to board a domestic flight compared to the 70’s where it only used to take 15 minutes.
	In this day and age, where social media and the Internet are omnipresent, no businesses can escape customer review. Long waiting time and bad customer experience can spread in an instant. The relationship between waiting times and revenue is clear. The longer passengers wait, the less happy they will be. Thus, increasing the probability they will write a bad review about their experience or give negative feedback to their friends and family about their adventures with the airline. This bad feedback will stain the airliner’s reputation and reduce their revenues since travelers will find better alternatives to travel. Improvement in the boarding experience is a must. The airline industry has to change the way customers perceive the boarding process. If they increase the allowed luggage weight from 23kg to 33kg for example, and charge a fee for overhead space, passengers will tend to avoid using carry-ons. This new process would make boarding much faster while creating additional revenues from those extra fees generated from carry-ons. Furthermore, airliners could work together and make the waiting area more enjoyable as whole by adding spaces for a variety of entertainment stores like video games, sports bar, bookstores, kids playground and free Wi-Fi. These improvements would make the whole travel experience better and more enjoyable for the passengers.
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