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B6014 - Managerial Statistics - Professor Juran





Sample Solution to Soup Case

Recommendation

The school should stock eight kinds of soup, so as to provide a variety of choices to the students. For each type of soup, the recommended brand is given in this table:

	Brand
	Product
	Type

	Pathmark
	Chicken Noodle
	Canned/condensed

	Campbell's Low Sodium
	Chicken Noodle
	Canned/ready to serve

	Maruchan Ramen
	Chicken Noodle
	Dry/cook-up

	Nissin Cup O'Noodles
	Chicken Noodle
	Dry/instant

	Kroger
	Tomato
	Canned/condensed

	Health Valley Org.
	Tomato
	Canned/ready to serve

	Campbell's Made With Beef
	Vegetable
	Canned/condensed

	Healthy Choice Tomato
	Vegetable
	Canned/ready to serve


Method

47 different soups were analyzed with respect to their cost, number of calories, grams of fat, calories from fat, and milligrams of sodium per 8 oz. serving. The soups were stratified into eight categories, and the best brand in each category identified taking into account calories, calories from fat, sodium, and cost.

Analysis

In this situation, we need to evaluate a soup using several important attributes. We assume that the important attributes are the number of calories (which ought to be high, all other things being equal), the number of calories from fat (which ought to be small), the number of milligrams of sodium (which ought to be small), and the cost (which ought to be low). 

The best soup in each of the eight categories was identified using an index. The index takes into account the cost per serving, the number of calories not from fat, and the milligrams of sodium, using the following method.

1. For each soup i, find the value of the following variables:

	Variable
	Definition
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	Calories not from fat (8 oz. Serving)
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	Sodium (8 oz. Serving)
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	Cost in dollars (8 oz. Serving)


2. For each soup i, classify it as being in category jk (j ( [chicken noodle, vegetable, tomato], k ( [canned/condensed, canned/ready to serve, dry/cook-up, dry/instant]).

3. For each category jk, find the mean and standard deviation of the following variables: 

	Variable
	Mean
	Standard Deviation

	Calories not from fat 
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	Sodium 
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4. For each soup i, calculate the standardized difference between it and the average within its category for these two variables:

	Variable
	Standardized Difference

	Calories not from fat
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	Sodium
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5. For each soup i, calculate an index:
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Note that the index "rewards" a soup for having a large number of calories (excluding calories from fat), "punishes" it for having lots of sodium, and takes into account the cost of the soup. The soups in each of the eight categories were ranked in descending order of this index, and the highest scoring soup in each category was recommended.

Summary Statistics

All 47 soups:

	
	Cost
	Cals
	Fat
	Cals/Fat
	Sodium

	Average
	0.459
	97
	2.4
	20.6
	693

	St. Dev.
	0.287
	34.7
	2.09
	10.58
	230.8

	Maximum
	0.97
	200
	9
	43
	1190

	Minimum
	0.09
	55
	0
	0
	65

	Range
	0.88
	145
	9
	43
	1125

	Count
	47
	47
	47
	47
	47


Chicken Noodle Only

	
	Cost
	Cals
	Fat
	Cals/Fat
	Sodium

	Average
	0.462
	100
	3.2
	26.8
	755

	St. Dev.
	0.298
	43.9
	2.49
	8.63
	245.4

	Maximum
	0.97
	200
	9
	43
	1190

	Minimum
	0.09
	60
	1
	11
	65

	Range
	0.88
	140
	8
	32
	1125

	Count
	25
	25
	25
	25
	25


Vegetable Only
	
	Cost
	Cals
	Fat
	Cals/Fat
	Sodium

	Average
	0.595
	96
	1.8
	16.1
	629

	St. Dev.
	0.217
	25.5
	0.83
	7.48
	225.3

	Maximum
	0.94
	140
	3
	30
	940

	Minimum
	0.23
	55
	1
	6
	160

	Range
	0.71
	85
	2
	24
	780

	Count
	13
	13
	13
	13
	13


Tomato Only
	
	Cost
	Cals
	Fat
	Cals/Fat
	Sodium

	Average
	0.251
	92
	1
	9.8
	611

	St. Dev.
	0.236
	9.4
	0.71
	7.14
	152.3

	Maximum
	0.87
	100
	2
	20
	740

	Minimum
	0.13
	75
	0
	0
	300

	Range
	0.74
	25
	2
	20
	440

	Count
	9
	9
	9
	9
	9


Canned Condensed Only
	
	Cost
	Cals
	Fat
	Cals/Fat
	Sodium

	Average
	0.203
	80
	1.5
	18.4
	745

	St. Dev.
	0.069
	17.7
	0.74
	11.48
	129.6

	Maximum
	0.35
	100
	2
	30
	880

	Minimum
	0.13
	60
	0
	0
	410

	Range
	0.22
	40
	2
	30
	470

	Count
	15
	15
	15
	15
	15


Canned Ready to Serve Only
	
	Cost
	Cals
	Fat
	Cals/Fat
	Sodium

	Average
	0.724
	95
	2.0
	18.4
	569

	St. Dev.
	0.161
	23.0
	1.09
	7.88
	245.1

	Maximum
	0.97
	140
	4
	33
	940

	Minimum
	0.44
	55
	1
	6
	65

	Range
	0.53
	85
	3
	27
	875

	Count
	22
	22
	22
	22
	22


Dry Cook-Up Only
	
	Cost
	Cals
	Fat
	Cals/Fat
	Sodium

	Average
	0.203
	134
	4.9
	29.3
	830

	St. Dev.
	0.162
	56.8
	3.58
	11.22
	114.5

	Maximum
	0.54
	200
	9
	43
	970

	Minimum
	0.09
	70
	2
	16
	700

	Range
	0.45
	130
	7
	27
	270

	Count
	7
	7
	7
	7
	7


Dry Instant Only
	
	Cost
	Cals
	Fat
	Cals/Fat
	Sodium

	Average
	0.390
	113
	4.0
	27.3
	1017

	St. Dev.
	0.079
	53.0
	3.61
	14.05
	155.3

	Maximum
	0.48
	170
	8
	42
	1190

	Minimum
	0.33
	65
	1
	14
	890

	Range
	0.15
	105
	7
	28
	300

	Count
	3
	3
	3
	3
	3
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