1. Advertising 

PARAMETERS: The last year’s advertising budget was $40,000, spending in equal increments over the four quarters. Expectations are that we will have the same plan this year. The product sells for $40 and costs us $25 to produce. Sales in the past have been seasonal, and the seasonal adjustment factors for unit sales as follows:

Q1: 90%; Q2: 110%; Q3: 80%; Q4: 120%

In addition to production costs, the sales force projected to be $34,000 over the year, (allocated as follows: Q1 and Q2, $8,000 each; Q3 and Q4, $9,000 each), the cost of advertising itself, and overhead (typically around 15 percent of revenues). Quarterly unit sales seem to run around 4,000 units when advertising is around $10,000.

According to all the figures we mentioned above, we came up with a two-parameter formula:[image: image1.png]Unit sales = 35 x seasonal factor x /(3,000 + Advertising)




DECISIONS: we want to allocate the $40,000 budget equally into 4 seasons, which means we have $10,000 for Q1, Q2, Q3 and Q4.

OUTPUTS: according to the formula and figures, we estimate our profit to be $69,662

CALCULATIONS:

Take Q1 as an example, you can use the formula mentioned above to calculate the Unit Sold first (let advertising=10,000, and seasonal factor=0,9). Then you figure out the Units Sold is 3592, since the price per unit is 40, then multiple price with Unite Sold, you can get your Revenue, which is 143,662, and the Cost of Goods= cost per unit x Units Sold= 89789, thus we have Gross Margin, which is Revenue minus Cost of Goods=53,873. Sales Expense and Advertising Cost are given before, and the Overhead= 0.15 multiplies revenue=0.15x143.662=21549, adding the sales expense, advertising cost and overhead together, we can have the Total Fixed Cost, which is 39549. Thus we know that Profit= GM minus TFC=14,324, and we can calculate the Profit Margin as 9.97% (let Profit divided by Revenue). The same process works for the other 3 quarters. Thus we can add all the four quarters together and get to know that the estimated Profit is 69,662 and the Profit Margin is 10.91%. And we noticed that Q3 has the lowest Profit Margin, which is 7.62%.

2.Trail Mix composition 

LINEAR CONSTRAINTS: all the five foods, which are seed, raisins, flakes, pecans and walnuts added altogether, should have at least 20 units of vitamin, 10 units of mineral and 15 units of protein and 600 units f calories.

RESULT: to minimize the product cost, the amount in the mix should be 0.1875 pound of seed, 0.1875 pound of raisins, 1.25 pound of flakes, .01875 pound of pecans, and 0.1875 pound of walnuts. Thus the total weight is 2 pounds. The optimal mix has minimized the cost down to $7.88 per unit. In this way, the component of vitamins is 27.5 grams per pound, minerals is 9.31 grams per pound, protein is 14.00 grams per pound and calories is 528.13 grams per pound.

3.Veerman Furniture Company

LINEAR CONSTRAINTS: The total hours about each process should not exceed 1850 hours for fabrication, 2400 hours for assembly, and 1500 hours for shipping.

RESULT: To maximize the profit, Veerman Furniture Company should produce 275 desks, 100 tables and no chairs. The max profit is $8,400. The total hours about each process are 1850 hours for fabrication, 2075 hours for assembly, and 950 hours for shipping. 

