Math 110, Winter 2011, Practice Final Exam WITH ANSWERS

Instructions

· Closed book, closed notes, except for one 8.5”-by-11” (or A4) sheet of paper, okay to use both sides.  You may be required to turn in your note sheet with the exam, so write your name on it.

· 90 minutes are allowed for this exam.

· Clearly indicate your answer.

· You must show all relevant work and justify your answers appropriately.

· Partial credit will be given, but not without sufficient support.

· No calculators that have a QWERTY-type keyboard are allowed.  The proctor's discretion is final.

· When appropriate, you must use the words "nominal" or "real" or “effective”

· When appropriate, you must properly use the word “point” as in “percentage point.”

· THIS PRACTICE TEST DOES NOT INCLUDE EVERY TOPIC THAT MIGHT BE ON THE REAL TEST!

· A good way to study is to make a list of all the types of problems we’ve talked about (in class, worksheets, the textbook, homeworks, and projects) and make sure you know how to do each type, and understand the connections between them.

Name: _______________KEY________________________

I have worked on this exam in a completely honest fashion.  I have neither given nor received help.

Signature:______________________________________________

#1[4 pts]  Suppose a study find that the number of art classes a student takes is strongly positively correlated to their income as an adult.  Does this study alone mean that we should fund more arts in the K-12 schools?  Explain.

No, this study _alone_ doesn’t mean that.  A correlation doesn’t mean that one thing causes the other.  In this case, it’s quite possible that the socio-economic status of the school district the kid lives in is a hidden variable: a well-off school district can afford art classes, and kids in a well-off school district have many other advantages that help boost their adult income.

Note the structure of this argument: it proposes a specific hidden variable, and says how it would affect both of the variables in question.  That’s the way to get full points (on the exam, and in life).

#2[4 pts]a)What is the Gambler’s Fallacy? 

If something hasn’t happened as often as you expected, it is more likely to happen in the near future.

b) Give an example that you’ve heard in your life (either your own thinking or someone else’s) of the Gambler’s Fallacy.

???

#3[4 pts] Give an Excel formula (using MAX or MIN as appropriate) that would compute a 5% flat tax on income amounts over $75000, where the income you are taxing is in cell A8.
=MAX( 0 , (A8-75000) * 0.05 )

#4[8 pts] ] a) Draw a graph that displays economies of scale, i.e. the cost per item decreases as the number of items purchased gets larger.
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b) In such a case, should you order a whole bunch at once and then nothing, or should you try to spread your purchases out over several weeks?

You should order a whole bunch at once and then nothing.

c) Describe a time when you personally have taken advantage of economies of scale.

Any time you’ve bought a case of soda instead of many six-packs, or a six-pack instead of six single cans/bottles at a vending machine.

If you’ve bought a pitcher instead of many pints at a bar, or a keg instead of many cases, that’s economies of scale.

#5[8 pts] Suppose the cost of a meal at McDonald’s was $3.40 in one year, and in the next year it was $3.57. Also suppose that inflation that year was 4%.  Write two true quantitative sentences (both using percents) that describe how the cost of a meal changed.

The nominal cost of a meal at McDonalds increased 5%.

The real cost of a meal at McDonalds increased by roughly 1%.

(that is, 1%=5%-4 pctg. points due to inflation; this is an approximation for real percent change, but it’s good as long as the percentages are small like this and it’s only a one-year change)

#6[12 pts] a) Define accuracy.

Accuracy is the degree to which your answer comes close to the true answer.


b) Define precision.

.

Precision is the number of digits (other than trailing zeros) that are given in an answer.


c) Is it better to be accurate but not precise, or precise but not accurate?  Write at least a sentence in response.

It’s better to be accurate but not precise.  For example, if your speedometer is accurate but not precise, it might tell you you’re going

60 mph when you’re actually going 62; as long as you’re in a 60 zone, you’re probably okay.  But if it’s precise but not accurate,

it might tell you you’re going 55.423 mph when you’re actually going 62mph, thus tempting you to speed up.

#7 [6 pts] Suppose the percent of patients without insurance at a hospital went from 30% in 2005 to 35% in 2006.


a) what percentage increase is this?

It is an increase of 16.67% percent.


b) what percentage point increase is this?

It is an increase of 5 percentage points.

c) Should we account for inflation in parts (a) and (b) by using the CPI values?

No, we only do that for monetary values.
#8 [4 pts]Suppose that Social Security has a 10% tax on all income up to $106,000 but after that there is no additional tax.  If someone makes $120,000 then how much social security tax do they pay that year?

They would pay 106,000 * 0.10 = $10,600 that year.  The amount over 106,000 (the $14,000) is not taxed.  But, you can't say that since they are over 106,000 the person pays no tax at all.

#9 a) Sketch the histogram of US Household Income.

See

http://www.visualizingeconomics.com/2006/11/05/2005-us-income-distribution/

b) Which is higher, the mean household income or the median household income? Explain.

The mean is higher than th emedian, because of the way the distribution is skewed.  Nobody makes as much negative money as Bill Gates makes positive money, and his income gets added in to the mean, pulling it up.  But it doesn't pull up the median.  The same goes for anyone who makes more than the median.
#10[4 pts] Consider three tax options: (i) a tax of $500 per adult, regardless of their income; (ii) a tax of 5% on any income over $40,000; or (iii) a tax of 1% of a person's income.  Which is the most progressive, and which is the least progressive (or possibly even regressive)?  Explain.
(ii) is the most progressive.  Politicians would call it a "flat" tax, while mathematicians point out that it is progressive: the tax percent you pay goes up as your income goes up. (i) is the least progressive--actually, it is regressive.  A person making $5000/year would pay $500/5000=10% of their income, but someone making $50,000/year would pay$500/50,000=1% of their income.  This leaves (iii) in the middle of the spectrum--it is neither progressive nor regressive, mathematically speaking.  Practically speaking, it is slightly regressive, since people at the low end of the income histogram need that 1% more than people at the high end do.
#11[4 pts] Suppose an insurance company offered voluntary disability insurance: a one-time payment of $50,000 if you are disabled for a year. Also suppose that your chosen career has a 2% chance of being unemployed for a year. The insurance costs $1,020. Should you buy the insurance? As always, show calculations and reasoning.
The expected value of the insurance (before considering the payment you make to them) is $50,000 * 0.02 + $0 * 0.98 = $1000.  So, the lowest they could possibly charge you and still make a profit is $1000.  Since they are charging only $20 above that, this is a very good deal, and would be a good buy.  The only reason you might not buy it is if you had enough in the bank to cover your expenses for a year of disability (sort of insuring yourself), but that's pretty rare.
#12[4 pts] A linear regression for percent-free-lunch vs. test scores in various school districts finds a slope of -3.  Suppose someone claims that “this means that if you move from a school district with 20% free lunches to 25% free lunches, the test scores in that new district will be 15 points lower.”  Criticize this claim and rewrite their sentence to be more mathematically correct.

You aren’t _guaranteed_ that the new district will have lower test scores, like the sentence seems to say when it says “will”.  You would have to say “…will be 15 points lower, on average.”

#13[4 pts] Suppose the average household pays $10,000/year for health insurance in 2010, there are 8 employed households for every 1 unemployed household, and the average household income (for employed households) is $50k/year.  We come up with a plan to tax the employed households to pay for health insurance for the unemployed household; the result is a 2.5% tax.

a) What would the new tax percentage be if unemployment got much better, 16 employed households for every 1 unemployed?

If we double the number of people paying the tax, then each has to pay only half of what people used to pay, so the 2.5% gets cut in half to 1.25%.
If we want to double-check this, and we should, we could figure out how the 2.5% was originally calculated:

$10,000 / 8 households = $1250 needed from each employed household; that is a tax rate of $1250/$50000=2.5%.  So if the 8 households turns to 16, we get ($10000/16)/50000=1.25%
b) What would the new tax percentage be if unemployment got a little bit better, 10 employed households for every 1 employed?

One way to do it: we take the original 2.5% and multiply by 8/10 to get 0.02, or 2%. (check that this works if you use 16 instead of 10, like above.  Or if you use 8 instead of 10).
Or we could use the logic explained in part (a) to get $10,000/10 =$1000 and then divide by $50000 to get 2%.
Is the needed tax rate directly proportional to the # of employed households per unemployed household?
#14[4 pts] If you have to pay $60,000 to someone who lives past age 68, and about 25% of people live past age 68, then what is the Expected Value of what you will pay out?

The expected value is best calculated in a table like this:

	Payout
	Probability
	Product

	$60,000
	25%
	$15,000

	$0
	75%
	$0


And the E.V. is the sum of that last column of products, which is $15,000+$0 = $15,000

#15[4 pts] Will a 2.15% payroll tax on all workers (with an average income of $1300/year, and 50 million workers in the population) be enough to cover payments of $500/year to each disabled person (2% of the population of 127 million are disabled)?  As always, show all work—a simple “yes” or “no” with no work shown will receive no credit.

How much money will it bring in?
2.15% of $1300 per worker, with 50 million workers, is

.0215 * 1300 * 50 million = 1,397,500,000 or 1.3975 billion.

How much money will it spend?
$500 per disabled person, and 2% of 127 million are disabled:
500 * 0.02 * 127 million = 1,270,000,000 or 1.27 billion.

So the answer isn't just "yes the tax amount is sufficient", with a little to spare.
The following comic strip, from xkcd.com, is just for your enjoyment.
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