




Analysis of Inventory Optimization Strategies for Alcoholic Beverages in a New Orleans Bar

Kelly Carter, Patricia Rupinen, Peter Satagaj


Introduction
	The bar in question, hereafter referred to as “NOBrews” since they requested anonymity, currently employs the policy of reordering products when and only when their inventory runs out. They store up to the maximum given current space constraints. NOBrews has noticed that their profit is low, and have requested an analysis of their ordering scheme in an attempt to rectify the situation. We researched the optimal quantity of each product to order and how often to place orders as well as calculating the probability of a stock-out in an effort to decrease cost and therefore increase profit at NOBrews.
	As seen in Appendix A, data recorded by a new system provides the amount of each product sold in October of this year. Several different types of alcoholic beverages are sold, each with their own unit of measure. Beer is sold in draft from kegs as well as in bottles, wine is sold by the bottle and by the glass, and spirits are bought by the bottle and sold in drinks (either shots or mixed drinks). Our inventory analysis will be performed separately by the product’s unit type.
	Demand is the number of units of a product sold in a week, which is found from the amount sold in October (using an average). NOBrews has 130-150 square feet for bottles and a separate area to store up to 20 kegs. In the bottle storage area there is room for 600 ± 200 bottles of beer, 300 ± 100 bottles of alcohol (wine and spirits), and 20 for nonalcoholic mixers. We have the option of moving any part of the 20 square feet of nonalcoholic mixers to the restaurant kitchen, which is why storage space is variable (between 130 and 150 square feet). Currently, 130 square feet is used for bottled beer, wine, and spirits. We use the estimate that one square foot of storage holds 4 bottles of alcohol (liquor/wine) or 9 bottles of beer. 
    We assume that weekly demand follows a normal distribution. Mean demand is calculated from the data as well as low, mid, and high estimations (Appendix B). It is estimated that 75% of the total revenue from each product listed is shipping cost and 25% is profit. We assume one bottle of wine contains 3-4 glasses (drinks), one bottle of liquor makes 14 drinks, and a keg yields about 100 drafts of beer (100 drinks).

Inventory Optimization
	For this project we have decided to use a modified Wilson’s lot size equation. This equation chooses the optimal order amount and time to minimize that average total cost over an infinite time. The original equation is:

	In this equation K stands for the optimal average total cost; A stands for the shipping cost for the item; T stands for the optimal time period between orders; I stands for the inventory cost per item which in this case is proportional to size of the item; Q is the number of items ordered. For this equation we also assume that demand is a constant λ and that Q= λ*T. Now for our problem we have a few more constraints that have to be accounted for and a few assumptions to make. First we must recognize that we have to optimize more than one product. Second we assume that the demands of these items are independent. We do this because we are limited by the data that we have which is not enough to give us any idea of the correlation between demands. We are also told that there is no discount for shipping items together. At this stage we can move to slightly better model. It is easy to see that each items cost function is independent of all other items. This is because shipping cost doesn’t change with relation to what gets ordered together and demand is only a function of the item in. So from this we get that the optimal cost can be found by taking the sum of each items individual optimal cost:

	Where there are n items and each item also has its own demand λi. Unfortunately we still have more constraints which we have to fit. Namely we have a size constraint. We could only fit up to 150 square feet for the bottles and 20 kegs for the drafts. Because there are two different size constraints we split up the model into two one for the bottles and one for the kegs which can be added together later. So the equation is the same as above but now it is subject to the constraint:

	Where fi are the weights for bottles they are the size of the bottles e.g. beer=1/9 sq. ft., alcohol=.25 sq. ft. for kegs they are all one. F is the total space so 150 sq. ft. for the bottles and 20 for draft. Now we have the basic outline of our model before we add in the final constraints we solve for optimal Qi’s. To do this we first ignore the constraint because if the optimal solution happens to take up less space than what is available then we do not need to change anything. To find a Qi we are just finding the optimal amount for a single unit Wilson’s lot size problem. We know from class that the solution for this is:

	When we solve this we found that in both cases (bottles and draft) went over the space constraint.  The following few sentences are from the notes on inventory optimization on the class website. We are now attempting to minimize K subject to the constraint (3) using the Lagrange Multiplier Technique. This would state that there exists θ such that optimum for minimizing K subject to constraint (3) is:

Differentiating we get

Or

Now we solve for  using:

Which can easily be solved for in excel. The solution it gives us though is not in discrete units. We can only order a discrete number of kegs or bottles. Also we can only order on a discrete number of weeks greater than or equal to one. To do this I came up with another problem I could maximize in Excel: 

Subject to


	Excel only allows the parameter’s being modified to be integer only so using the ceiling of Qi = λi * Ti is my way of forcing to amount to be the integer (erring on the side of having too much in stock because demand uncertainty trumps cost). In Excel instead of having a constraint for each of the Ti’s I just have a constraint that is the sum over i of the min(1,Ti)=n, this is the same thing as above but it is easier to code into solver.
	Appendix C lists the optimal amounts for each product and how often they should be ordered (in weeks between purchases). Also included is the cost for each product, which can be totaled to $1,360.42 for everything as listed.

Opportunity Cost Analysis
	A stock-out is when inventory of a product runs out before demand does. Even though we now know the optimal order strategy for each product, there is still a chance that demand could fluctuate enough for stock-outs to occur. Insuring that the incidences of stock-outs are minimized is extremely important as they can be very detrimental to small businesses because of the opportunity costs created. We would like to guarantee that products have no more than a 5% chance of a stock-out. Analysis will be performed using a modified PERT method, which is commonly used to predict completion times of supply chains in product management. It is used to calculate the probability that the demand for a given time period (weeks between orders) will be higher than the inventory available for that time period, in which a stock-out would occur. 
	Each item’s low, mid, and high demand for the week are based on the estimated average demand per week. Typically we would apply a ceiling function to the values because purchasing fractions of products is unreasonable. However, because the demand values are so low, the mathematical problems encountered with the ceiling function forced us to keep the unrounded values.
	Using the weekly low, mid, and high demand values for each product, we find a mean and a variance for the normal distribution model we use as that product’s weekly demand.
		Mean = (low + 4 * mean + high) / 6    (9)
		Variance = (high - low)^2 / 36    (10)
	After these values are found for each product, we use the NORMDIST function in Excel to find the probability that the demand is above the inventory, resulting in a stock-out. The inventory analysis earlier produced results for how many units of a product were purchased for how many weeks. This information was used to calculate how much stock was available. Formulating the probability of demand being above stock was done by subtracting the probability that demand was at or below stock levels from one. We found that about 35% of NOBrews’ products had above a 5% probability of a stock-out, but none were above a 15% probability. 
	Appendix D shows the calculations for finding the probability of a stock-out as well as the final results for each product. Highlighted cells are products with high probabilities of stocking out (above 5% and above 10%).

Conclusion
	NOBrews has a very low demand, which is contributing to their low profit. However, there are areas of their inventory procedures which could help in decreasing costs. If they shift to an ordering scheme as we have described in our analysis, they will be much better off than ordering multiple times a week, and ordering only what is out of stock. This would require that the nonalcoholic “mixers” be moved to the restaurant section because the extra space is necessary to hold the suggested inventory (142 square feet total and 16 kegs). Because products with low demand are unprofitable and take up space which could be used to hold “padding” inventory of highly demanded products, we recommend that NOBrews discontinues them completely. Products with less than five units per month include Chartereuse, Johnny Red, Patron Citron, Pool, Smokes, Ultimat, Bacardi Gold, Bookers, Courvoiseier, Cruz Mango, Evan, Evan Honey, Glenlevit, Patron Café, Pimms, Pyrat, Rye, Sambuca, Stoli Straw, and White Zin. Many of these products are higher-end alcohols, and because of the location of the bar, and the market they sell to, it is unsurprising that the demand is low. We recommend discontinuing at least the lowest demanded products if not all listed above.
	Highly demanded products which will require extra “safety” inventory are Bud, Bud Lite, Coors Lite, High Life, Miller Lite, PBR, Crown, Kettle, Patron, Well Gin, Pinot Grigio, and kegs of Arn Weed. These are the most common alcohols in the area, and are low to mid-shelf quality. Because they are so popular, fluctuations could create large stock-outs for the bar, so we suggest they keep extra inventory to reduce this risk. 
[bookmark: _GoBack]	NOBrews needs to focus on either common, lower-shelf alcohols, or only high-end. Data received from the bar shows that their demand is mostly the first, so we suggest they focus on this type of stock. We believe these recommendations will help NOBrews decrease cost, increase profit, and therefore remain open and profitable.
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Appendix B: Demand values with mid, high, and low estimations
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Appendix C: Inventory Optimization Results
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Appendix D: Probability of a Stock-out

[image: ]
[image: ]
image6.png
Kahlua

Kettle

Long Isiand
Makers

Maliby

Meyers

Open Liquor
Pama

Patron

Patron Cafe
Patron Citron
Pimms

Pool

Pucker

Pyrat

Rye

Sambuca
Seagrams
Smokes

S0 Co

Stol

Stoli Blu

Stoli Orf

Stoli Peach
Stoli Raz

Stoli Straw
Stol Vanilla
Tanqueray
Titos

Top Sheif Long
isiand

Uttimat

Well Gin

Well Rum

Wel Tequia
Wel Vodka
Well Whiskey
Btl-Chardonnay
Bil-Pinot Grigio
Btl-Pinot Noir
Gis-Cabemet
Gis-Chardonnay
Gis-Pinot Grigio
Gis-Pinot Noir
Gis White Zin
Di-Abita Amber
Di-Cov Bock
Di-Cov Pilsner
LM Pecan
D-LM Stout
Dft-Nola Blonde.
Dit-Nola Brown
Dit-Nola Hop
Df-St Am Lawn
Di-St Am Oct
DR-St Am Weed

$55.13
56083
§735,
$63.72
525,

541032
55331
57665

§525.
§735,

53413
5252

$525.

§525.
§76.13
54958

§532
§36.75.

525,
53938
$64.75.
$89.25
54031
57056

5105
$78.75
55631
$37.06

$45.07
54299
518
518
5195,
51322
513.02
51296
513
$135,
537231
538571
5356.1
$350.36.
$359.17.
5366.12
§353.34
54628
$373.88.
5375
$357.2

025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025

025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
005
005
005
005
005
005
005
005
005
005
0.05

0.142857143
1125
0285714286
0910714286
0232142857
0.089285714.
0232142857
0232142857
0803671429
0.063671429.
0017857143
0.063671429.
0017857143
0.089285714.
0.063671429.
0.036714286.
0.071428571
0107142857
0017857143
0321428571
1875
0.089285714.
0142857143
0107142857
0321428571
0.063671429.
025
0.446428571
0125,

0.142857143
0017857143
1107142857
0.767857143
0428571429
4.089285714.
1.232142857
025

025

025
1.333333333
35
4166666667
3

025

0835,
01225
03125
02625
0225,

038

029

041

0.1675.
0015,
0.2475

sBurwnrvoowoanavoNtowl ol BRIV .aRRERERRAY

4153.00530303030309

8 59.69|
654.61842105263158
9 58.205|
4 53.78125|

3/52.54741379310345
13/59.22351851851852)
4 53.831875|
9156.09318181818182
252.06034482758621
1/§1.56617647058824|
25210294 117647059
1 511915625 |
2 52.05|
252.10294117647059)
251.84030309030309
3 52.34375|
3 52.5625|
1/$1.58903846153846]
553.93033333333333

10 511.89
2 52.0875|
3 3|
3 52.344]

654 5588235294176
3/52.35833333333333
4153.60076923076923
7 55,579
3/53.11413043478261

5 53.90625|
1/$158333333333333
9 $8.16375|
656.04428571428572
6 54.25|
13/$16.6483333333333)
8 58.165|

252.82142857142857]
252.82142857142857]
3152 5416666666667
5/55.03166666666667]

4 513.52]
9 57.605|
12 54.75|
2 525)
3/5124.178333333333
1 548 23875 |
2 559.4]
1/§116.811666666667 |
1 589.8175|
2 573274
1 5117.805
2 511575
1 574.801
1/$5.70681818181813|
1 $89 325




image7.png
Item Name:

Btl-Abita
Btl-Abita Haze
Btl-Abita IPA
Btl-Blue Moon
Btl-Bud
Btl-Bud Lite
Btl-Coors Lite
Btl-Corona
Btl-Cov Straw
Btl-Guinness
Btl-Heineken
Btl-High Life
Btl-Hop Dunkel
Btl-Hop Hef
Btl-Mich Ultra
Btl-Miller Lite

Barenjager
Bombay Sapphire
Bookers

Captain Morgan
Chartereuse
Counvoiseier
Crown

Cruz Mango
Dewars

Mean Var
4.72083333333333. 047265625
515 05625

38625 031640625

579375 07119140625
2467708333333 12.9150390625
566.8645833333333  68.5791015625
33.2604166666667 234619140625

21.4683333333333. 9765625,
193125 0.0791015625
3.43333333333333. 025
15.0208333333333 478515625
4635, 45,5625

193125 0.0791015625
1.07291666666667  0.0244140625
8.16416666666667 141015625

3669375 28.5556640625
6587083333333 92.0400390625

1.07291666666667  0.0244140625
3.64791666666667  0.2822265625
13.0895833333333  3.6337890625
4.93641666666667 05166015625
067440476215 0.009646045925383
0.16860119010833 0.000602877867267
0321875 0.002197265625
0.199255696225833 0.000842036032127
0045982143225 0.00004484215633
0.16327380989167 0.000498246175861
0.26056547655833 0.001439931445392
0.061309523441667 0.000079719386798.
0.44449404774167 0.004190250321189
0016327381075 0.000004982461814.
0.03065476215 0.000019929847258
1.333482143225 0.037712262890705

0.061309523441667 0.000079719386798.
0.22991071440833 0.001121063891502
0.22991071440833 0.001121063891502

0045982143225 0.00004484215633
0.076636904516667 0.00012456154257
0045982143225 0.00004484215633
0.24523809548333 0.001275510206633
0.03065476215 0.000019929847258
1.16488095225833 0.028778698973633

0.76104166666667  0.011962890625
0.13794642881667 0.000403579401945
0214583333333 0.0009765625

1.624702381075 0.055982940059471
0919642856775 0.017936862230548
1.51741071440833 0.048833107469627
389315476215 0.32144850131601

0107291666666/ 0.000244140625.
0567130954833 0.006820990120695

0016327381075 0.000004982461814.
0.337202381075 0.002411511481346

ERSY s oo

Inventory for X weeks

0B o

V8232 0RB0wBB3B

A R T P T PP N N T P SR P PP R P

Probabilty of stockout

314%
573%
2.16%
7.64%

1.45%

1.06%

11.80%
731%
0.01%
1.64%
8.66%

12.85%
2.16%
478%
6.00%

1.90%

12.31%

478%
055%
6.34%
6.93%
145%.
023%
276%
1.69%
0.03%
478%
7.28%
6.26%
1.60%
7.64%
0.38%

1.02%
0.00%
0.68%
0.68%
0.01%
0.00%
0.03%
8.56%
114%.
8.29%
8.66%
145%.
055%
5.64%
6.26%
145%.
255%
6.93%
5.38%
4.02%
314%




image8.png
Kahiua

Kettle

Long Isiand
Makers

Maliby

Meyers

Open Liquor
Pama

Patron

Patron Cafe
Patron Citron
Pimms

Pool

Pucker

Pyrat

Rye

Sambuca
Seagrams
Smokes

S0 Co

Stol

Stoli Blu

Stoli Orf

Stoli Peach
Stoli Raz

Stoli Straw
Stol Vanilla
Tanqueray
Titos

Top Shelf Long
isiand

Uttimat

Well Gin

Well Rum

Wel Tequia
Wel Vodka
Well Whiskey
Btl-Chardonnay
Bil-Pinot Grigio
Btl-Pinot Noir
Gis-Cabemet
Gis-Chardonnay
Gis-Pinot Grigio
Gis-Pinot Noir
Gis White Zin
Di-Abita Amber
Di-Cov Bock
Di-Cov Pilsner
LM Pecan
D-LM Stout
Dft-Nola Blonde.
Dit-Nola Brown
Dit-Nola Hop
Df-St Am Lawn
Di-St Am Oct
DR-St Am Weed

0.12261904774167 0.000318877551658.
0965625 0.019775390625.
0.24623809548333 0.001275510206633
0.78169642881667 0.01295938298007
0.199255696225833 0.000842036032127
0.076636904516667 0.00012456154257
0.19925596225833 0.000842036032127
0.19925596225833 0.000842036032127
0689732143225 0.010089485023517
0045982143225 0.00004484215633
0016327381075 0.000004982461814.
0045982143225 0.00004484215633
0016327381075 0.000004982461814.
0.076636904516667 0.00012456154257
0045982143225 0.00004484215633
0.03065476215 0.000019929847258
0.061309523441667 0.000079719386798.
0.091964285591667 0.000179368621971
0016327381075 0.000004982461814.
0275892856775 0.001614317597736
1609375 0.054931640625
0.076636904516667 0.00012456154257.
0.12261904774167 0.000318877551658
0.091964285591667 0.000179368621971
0275892856775 0.001614317597736
0045982143225 0.00004484215633
0214583333333 0.0009765625
0.38318452344167 0.003114038578205
0.10729166666667  0.000244140625

0.12261904774167 0.000318877551658
0016327381075 0.000004982461814.
0950297618925 0.019152582903221
0.659077381075 0.009212571750877
0367857143225 0.002869897964923

350997023785 0.26128527579257

1.05758928559167 0.023721600313377

0214583333333 0.0009765625
0214583333333 0.0009765625
0214583333333 0.0009765625
1.14444444415833 0.027777777763889
3.00416666666667 019140625
3576388889175 0.27126736115451
2575, 0.140625
0214583333333 0.0009765625

0716708333333 0.010894140625
0106145833333 0.00023447265625
0.26822016666667 0.00152587800625
02253125 0.00107666015625
0193125 0.000791015625

0.32616666666667 0.00225625'
0.24891666666667  0.0013140625
0.35191666666667  0.0026265625.

0.14377083333333 0.00043837890625
0.012875  0.000003515625
02124375 0.00095712890625

LB rwnrvsmwornswet oL el BAdHIBBBIRREBREBRAY

N P P RO S P NGNS P PSP PP PP

Laamvanaan s enRornwnn®D oo o0

0.06%
10.38%
241%
276%
4.02%
081%
7.64%
4.02%
10.05%
0.03%
276%
276%
0.00%
0.00%
276%
0.00%
0.01%
0.68%
4.02%
7.64%
478%
1.82%.
6.26%
0.00%
276%
0.10%
0.14%
6.73%
6.93%

298%
7.64%
10.34%
1.95%.
0.68%
5.36%
367%
114%
114%
0.01%
0.09%
114%
381%
12.85%
0.01%
033%
9.74%

0.06%
2.16%
6.00%
0.99%
0.19%
0.36%
1.23%
11.23%





image1.png
total purchased
em Name

Beer

Bottles
Btl-Abita
Btl-Abita Haze
Btl-Abita IPA
Btl-Blue Moon
Btl-Bud
Btl-Bud Lite
Btl-Coors Lite
Btl-Corona
Btl-Cov Straw
Btl-Guinness
Btl-Heineken
Btl-High Life
Btl-Hop Dunkel
Btl-Hop Hef
Btl-Mich Ultra
Btl-Miller Lite

Btl-Sierra Pale
Btl-Stella
Btl-Strong Bow

Liquor
Absolut
Ameretto
Bacardi
Bacardi 151
Bacardi Gold
Barenjager
Bombay Sapphire
Bookers
Captain Morgan
Chartereuse
Counvoiseier
Crown

Cruz Mango
Dewars

Don Q

Evan

Evan Cherry
Evan Honey
Frangelico
Glenlevit
Grand Marnier
Grey Goose
Horitas

rish Cream
Jack Daniels
Jager

Jager Bomb
Jameson
Jerimiah Weed
Jim Beam
Johnny Red
Jose

2 588 588 50 0 53
2 5% 594 52 212 529375
18 572 572 50 0 53
21 5108 5108 50 0 53
15 5345 535 50 [} 5225
265 5795 5786 59 114 $2.22452830188679|
155 5465 5465 50 0 5225
100 5400 53% 54 101 52.97|
9 536 536 50 0 53
16 580 580 50 [} 5375
70 5280 5278 52 0.71/52.97857142857143)
216 5432 5432 50 0 515
9 5765 5765 50 0 $6.375

5 5425 5425 50 0 6375
38 5133 5133 50 0 52625
7 5513 55085 545 0.88 52.23026315789474|
307 5614 5572 542 734 5139739413680782]
5 5425 5425 50 0 $6.375
17 568 566 52 3.03/52.91176470588235|
51 5204 5240 54 1 66 52.95081967213115)
5115 5115 50 5375

a4 5245 5245 50 0/54.17613636363636
kil 5545 5545 50 0/53.71530909090909)
21 51225 51225 50 0 54375
13 51095 51095 50 0/56.31730769230769)
3 $15 $15 80 0 8375
10 560 560 50 0 545
17 51295 51295 50 0/55.71323529411765
4 537 37 50 0 569375
2 5145 51425 525 1.75 $368534482758621
1 575 575 50 0 55625
2 514 514 50 0 5525
4 56265 5588 5385 654 55.06896551724138|
4 520 520 50 0 $375
15 575 570 55 714 535
15 575 575 50 0 5375
3 515 5125 525 20 53125
5 525 5225 525 nn 53375
3 515 515 50 0 §375
16/ 5% 593 53 32 54359375
2 515 515 50 0 55625
7% 5532 5204 5238 80,9552 90131578947368]
) 5360 5346 514 4.04 55 2959183673469
9 554 554 50 0 545
14 565 565 50 053 4821428571426
106, 5551 5551 50 0/53.8985849056603
60 5315 5305 510 327 538125
99 537125 52269 514435 6361 5171893939393939)
254 512805 59955 5285 28,62 52.93946850393701|
7 5385 5385 50 0 54125
14 5192 5192 50 0/53.89189189189189)
1 56 56 50 0 545
2 $1205 $1205 50 0 $4.10795454545455|




image2.png
Kahlua
Kettle

Long Isiand
Makers
Maliby
Meyers
Open Liquor
Pama
Patron
Patron Cafe
Patron Citron
Pimms
Pool
Pucker
Pyrat

Rye
‘Sambuca
Seagrams
Smokes
SoCo

Stol

Stoli Blu
Stoli Orf
Stoli Peach
Stoli Raz
Stoli Straw
Stol Vanilla
Tanqueray
Titos

Top Shelf Long
Island
Uttimat

Well Gin
Well Rum
Well Tequila
Well Vodka
el Whiskey

Wine
Btl-Chardonnay
Btl-Pinot Grigio
Btl-Pinot Noir
Gls-Cabermet
Gls-Chardonnay
Gls-Pinot Grigio
Gls-Pinot Noir
Gls-White Zin

Draft
Dft-Abita Amber
Dft-Cov Bock
Dft-Cov Pilsner
DR-LM Pecan
DR-LM Stout
Dft-Nola Blonde
Dft-Nola Brown
Dft-Nola Hop
Dt-St Am Lawn
Dft-St Am Oct
Dft-St Am Weed

EDB D23 B o

Eudoon@daosmwnawaw

~ R

z8rss

3

49
125
105

152
16
164,

67

8o

539
5112
53095

530
5508.01
578
53585
515

s7

518
5325

518
510
524
530
5725
590
55645

5111

524
524

51695
5255
5619
517

5755
5574
51030
533
530
$489

842
5365
5112
53095
565
530
5508.01
566
53285
515
s7
518
5325
512
518
510
524
530
5725
585
5532
5175
540
5225
5111
5255
§5375
5168

542

580
575

53325
515175
59
5983

524
524
526
594
5243

51658
5252
55935
54905
5431
5742
55465
51012
5334
530
$4715

n8ggssssgssiiveggsly

ssSg 98

g
g

sndsessy

0 $3.9375
821 543452380952381
0 5525
0,54 55147058623529
0 $375
0 545

0529 3082692307632
18.18$3.80769230769231

913 55475
0 $375

0 $525

0 545

0 524375
66.66. 518
0 545

0 $375

0 545

0 5375

0 554375
5.88 53 5416666666667
61 538
4285 52625
0 $375
33 528125
0 54625

0 56375
56.27 52 87946428571429)
178 55.04]
0 545

0 575

0 55625

962 54.02217741935484)
2553 52.6468023255814|
0 53
19.43/$3.21943231441048
2371 §3.07065217391304

0 518

0 518

0 5195
212 5440625
37 54.33928571428571)
347 54.32]
2.4/54 3333333333333
0 545

223 §3 7230538921557
119 $3.85714285714286
429 53561
54153 50357142857143
39453 5916666666667
1.75 $3 6618421052632
5.03 53 53340517241379)
177 $4.6280487604878
0.29 53 73880597014925]
0 $375
371 $3.5719696969697





image3.png
Item Name

Btl-Abita
Btl-Abita Haze
Btl-Abita IPA
Btl-Blue Moon
Btl-Bud
Btl-Bud Lite
Btl-Coors Lite
Btl-Corona
Btl-Cov Straw
Btl-Guinness
Btl-Heineken
Btl-High Life
Btl-Hop Dunkel
Btl-Hop Hef
Btl-Mich Uhra
Btl-Miller Lite:

Barenjager
Bombay Sapphire
Bookers
Captain Morgan
Chartereuse
Couneiseier
Crown

Cruz Mango
Dewars

Don Q

Evan

Evan Cherry
Evan Honey
Frangelico
Glenlevit
Grand Marnier
Grey Goose
Homitas

Irsh Cream
Jack Daniels
Jager

Jager Bomb
Jameson
Jerimiah Weed
Jim Beam
Johnny Red
Jose

Quantity (monthly) ~Quantity (weekly)

2
24
18/
27

15

265

155,

100,

9
16
70

216

9

5
38

7

307

5
17
61
2
44
1
21
13
3
10/
17
4
29
1
2
87
4
15/
15/
3
5
3
16
2
7%
49
9
14
106,
60
99
254
7
4
1
22

55
6

45
675
2875
66.25.
3875,
2%
225
4
175
54
225
125
95
4275,
76.75.

125
425

16.25

575
0.785714286.
0.196428571
0375,
0232142857
0.063671429.
0.178571429.
0303671429
0.071428571
0517857143
0017857143
0.036714286.
1553571429
0.071428571
0267857143
0267857143
0.063671429.
0.089285714.
0.063671429.
0285714286
0.036714286.
1.357142857
0.875.
0.160714286.
025
1.892857143
1.071428571
1.767857143
4535714286
0125,
0.660714286.
0017857143
0.392857143

Low
275
3

225
3375,
14.375
33125
19.375
125
1125
2

875
21
1125
0625,
475
21375
38375

0625,
2125

7625,

2875,
0392857143
0.0982142855.
0.1875.
01160714285
0.0267857145.
0.0892857145.
0.1517857145.
0.0367142855.
0.2589285715.
0.0089285715.
0017857143
0.7767857145.
0.0367142855.
0.1339285715.
0.1339285715.
0.0267857145.
0.044642857
0.0267857145.
0142857143
0017857143
0.6785714285.
04375
0.080367143
0125,
09464285715
05367142855,
0.8839285715.
2267857143
0.0625
0330367143
0.0089285715.
0.1964285715

Weekly Distribution
Mid

4675

51

3825

57375

244375

563125

329375

2125

19125,

34

14,875,

459

19125,

1.0625.

8075

36,3375

65.2375

1.0625
36125
12.9625
48875
0.6678571431
0.16696428535.
031875
019732142845
0.04553571465.
0.15178571465.
0.25803671465.
0.06071428535.
044017857155,
001517857155,
0.0303671431
1.32053571465
0.06071428535.
022767857155,
0.22767857155.
0.04553571465.
0.0758928569.
0.04553571465.
02428571431
0.0303671431
115357142845
0.74375.
0.1366071431
02125
1.60892857155
091071428535
150267857155
38563671431
010625
05616071431
001517857155,
0.33392857155

High

6.875]
75|
5.625|
8.4375|
35,9375
82.8125|
48.4375|
31.25]
28125
5
21.875]
67.5]
28125
15625
11875
5634375
95.9375|

15625
5.3125|
19.0625
7.1875|
0.9821428575|
0.24553571375|
0.46875|
0.29017857125|
0.06696428625 |
022321428625 |
0.37946428625 |
0.08928571375|
0.64732142875|
0.02232142875|
0.0446428575|
1.94196428625
0.08928571375|
0.33482142875|
0.33482142875|
0.06696428625 |
0.1116071425|
0.06696428625 |
0.3671428575|
0.0446428575|
1.69642857125
1.09375
0.2008928575|
0.3125]
236607142875 |
1.33928571375
220982142875 |
5.6696428575|
0.15625|
0.8258928575|
0.02232142875|
0.49107142875|





image4.png
Kahlua
Kettle

Long lsland
Makers
Malibu
Meyers
Open Liquor
Pama
Patron
Patron Cafe
Patron Citron
Pimms

Rye

Sambuca
Seagrams
Smokes

SoCo

Stol

Stoli Blu

Stoli O

Stoli Peach
Stoli Raz

Stol Straw
Stoli Vanilla
Tanqueray
Titos

Top ShelfLong
Island

Utimat

Well Gin

Well Rum

Well Tequila
Well Vodka
Well Whiskey
Bil-Chardonnay
Bil-Pinot Grigio
Bil-Pinot Noir
Gls-Cabemet
Gls-Chardonnay
Gls-Pinot Grigio
Gls-Pinot Noir
Gls-White Zin
Dft-Abita Amber
Df-Cov Bock
Dt-Cov Pilsner
DR-LM Pecan
DR-LM Stout
Dft-Nola Blonde
Dft-Nola Brown
Dft-Nola Hop
Df-St Am Lawn
DR-St Am Oct
DR-St Am Weed

D28 B w

I A P P P P P PN N P P R P AR A -

3|8l |2|218 1) | | |2 |8 ]2 518 |

S

16
164,

0.142857143
1125
0285714286
0910714286
0232142857
0.089285714.
0232142857
0232142857
0803671429
0.063671429.
0017857143
0.063671429.
0017857143
0.089285714.
0.063671429.
0.036714286.
0.071428571
0107142857
0017857143
0321428571
1875
0.089285714.
0142857143
0107142857
0321428571
0.063671429.
025
0.446428571
0125,

0.142857143
0017857143
1107142857
0.767857143
0428571429
4.089285714.
1.232142857
025

025

025
1.333333333
35
4166666667
3

025

0835,
01225
03125
02625
0225,

038

029

041

0.1675.
0015,
0.2475

0.0714285715
05625
0142857143
0465357143
0.1160714285
0.044642857
0.1160714285
01160714285
04017857145
0.0267857145.
0.0089285715.
0.0267857145.
0.0089285715.
0.044642857
0.0267857145.
0017857143
0.0367142855.
0.0636714285.
0.0089285715.
0.1607142855.
09375
0.044642857
0.0714285715.
0.0636714285.
0.1607142855.
0.0267857145.
0125,
02232142855,
0.0625

00714285715
0.0089285715.
05636714285,
03839285715
02142857145
2044642857
06160714285
0125,

0125,

0125,
0.6666666665
175
20833333335
15

0125,

04175
006125
0.16625.
013125
0.1125

019

0145,

0205,
0.08375.
0.0075/
012375

0.12142857156
095625
02428571431
07741071431
019732142845
0.0758928569.
019732142845
019732142845
0.68303671465.
0.04553571465.
001517857155,
0.04553571465.
0.01517857155.
0.0758928569.
0.04553571465.
0.0303671431
0.06071428535.
0.09107142845.
001517857155,
027321428535
159375
0.0758928569.
012142857155,
009107142845
027321428535
0.04553571465.
02125
037946428535
010625

0.12142857155.
0.01517857155.
094107142845
0.65267857155.
0.36428571465.
34758928569
1.04732142845
02125

02125

02125
113333333305
2975,
354166666695
256

02125
0.70975.
0104125
0.265625
0223125,
019125

0323

02465

03485
0142375
001275
0.210375

0.17857142875 |
140625
0.3671428575|
11383928575
0.29017857125|
0.1116071425|
0.29017857125|
0.29017857125|
1.00446428625
0.06696428625 |
0.02232142875|
0.06696428625 |
0.02232142875|
0.1116071425|
0.06696428625 |
0.0446428575|
0.08928571375|
0.13392857125|
0.02232142875|
0.40178571375|
234375
0.1116071425|
0.17857142875|
0.13392857125|
0.40178571375|
0.06696428625 |
0.3125]
0.56803671375|
0.15625|

0.17857142875|
0.02232142875|
1.38392857125
0.95982142875|
053671428625 |
51116071425
154017857125
0.3125]

0.3125]

0.3125]
1.66666666625
4.375]
5.20833333375|
3.75)

0.3125]
1.04375
0.163125|
0.390625|
0.328125|
0.28125|

0.475]

0.3625]

0.5125]
0.209375|
0.01875|
0309375





image5.png
hem
Btl-Abita
Btl-Abita Haze
Btl-Abita IPA
Btl-Blue Moon
Btl-Bud
Btl-Bud Lite
Btl-Coors Lite
Btl-Corona
Btl-Cov Straw
Btl-Guinness
Btl-Heineken
BtlHigh Life
Btl-Hop Dunkel
Btl-Hop Hef
Btl-Mich Utra
Btl-Millr Lite
B-PER
Btl-Schonramer
Gold

Btl-Siera Pale
Btl-Stella
Btl-Strong Bow
Absolut
Ameretto
Bacardi
Bacardi 151
Bacardi Gold
Barenjager
Bombay Sapphire
Bookers
Captain Morgan
Chartereuse
Counvoiseier
Crown

Cruz Mango
Dewars

Don Q

Evan

Evan Cherry
Evan Honey
Frangelico
Glenlevit
Grand Marnier
Grey Goose
Horitas

rish Cream

| Jack Daniels

| Jager

| Jager Bomb

| Jameson

| Jerimiah Weed
[Jim Beam

| Johnny Red

| Jose

‘Shipping Cost
3
5294
3
3
5225
5222
5225
5297
3
5375
5298
515
5638
5638
5263
5223
s14

5638,
5291
5295
$375.
55847
55202
56125
58844
$525.
563
57999
59713
§5159.
$78.75.
§735,
57097
525,
549
625,
$4375
54725
$525.
§61.03
§78.75.
54062
57414

$48.75
$54.58
§53.38
52407
54115
$57.75.
55449

$57.51

Inventory Cost
oA
oA
oA
oA
oA
oA
oA
oA
oA
oA
oA
oA
oA
oA
oA
oA
(RG]

01N
0N
0N
LRGN}
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025
025

Demand Per Week
55
6

45
675
2875
66.25.
3875,
2%
225
4
175
54
225
125
95
4275,
76.75.

125
425

16.25

575
0.785714286.
0.196428571
0375,
0232142857
0.063671429.
0.178571429.
0303671429
0.071428571
0517857143
0017857143
0.036714286.
1553571429
0.071428571
0267857143
0267857143
0.063671429.
0.089285714.
0.063671429.
0285714286
0.036714286.
1.357142857
0.875.
0.160714286.
025
1.892857143
1.071428571
1.767857143
4535714286
0125,
0.660714286.
0017857143
0.392857143.

Optimal Order Time  Optimal Order
in weeks Amount

1 1 O 1 R N A B A P N

ERSBr oo

Total Average Cost
53333333333
52.0355555545
$3.277777T775)
52277777777
53.861111095|
$5.9422222185
$4.4166666645
$4.414444443
531666666665
$52.3749999995
53.979999999
$4.499999997
534677777775,
52 34388888866667|
53185555555
$4.6188888865
56777777735

0B o

I8 r0RB0wBBIB

452.34888888866667
5 S3.1877777775)
16 53838888888
6 $4083333333)
8 57.49666666666667
553.10214285714286
754.47794117647059)
654.59521739130435
252.06034482758621
4 535)
6 54.96|
3 52.80325|
1/$1.58333333333333
2 51.81382978723404|
11 $115135714285714|
3/52.18534482758621
53.6875|

53.90625|

51.8125|

52.34375|
52.06034482758621
54.215|
$1.85714285714286

© = o L o o

10 512.166|
9 §7.7975|
8 57.0175|

10 521.825|
3/52.88586956521739)
7 56.324]

1/51.33653846153846]
6 $4.85785714285714|





