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Career Connections Assignment – Intro Algebra

Percents in Context
Although computing a percentage is quite simple, working with percents in context can be a surprising complexity. Percents are always relative to their base; hence, you cannot interpret or compare percentages without understanding the meaning of the base(s).
Example #1: Emphasizing or de-emphasizing an issue
Consider an editorial about a health-related issue that currently affects almost 100,000 people in the United States. That’s enough people to fill Comerica Park twice over, Van Andel Arena 8 times over, or every current Davenport student along with 7 additional family members each. The author is calling for people to contact their representatives in congress to demand additional funding for research.
Next, consider another editorial that states, according to the Centers for Disease Control (CDC), 11 percent of Americans have been diagnosed with heart disease and 7 percent with some form of cancer, and that these are the leading causes of death as well. Because of these facts, we should be far less concerned about another health-related issue that affects just 0.033% of the population. That’s not 3.3% of the US population; it’s 3.3% of just 1% of the US population. 
Does the issue in the first article seem more serious than the issue in the second article? And, more importantly, did you know that 0.033% of the US population is about 100,000 people? Both articles are referring to the same issue; however, the choice of whether to use the percent or the base does affect the reader’s perception of the number.
Example #2: A Look at Poverty in the United States. 

According to Census Bureau figures, in 1990 13.1% of the U.S. population lived in poverty, while only 12.4% of the population lived below poverty in 2000. Is this good news or bad news?
Because the poverty rate has decreased from 13.1% to 12.4%, this appears to be good news. But let us now consider the raw numbers (i.e., the actual number of Americans living in poverty). For convenience, we’ll round Census Bureau figures, giving us a population of 249 million people in 1990 and 281 million in 2000
· The number of people living in poverty in 1990:

13.1% of 249 million = 0.131 x 249 million = 32.6 million 
· The number of people living in poverty in 2000: 
12.4% of 281 million = 0.124 x 281 million = 34.8 million 
· The net change in the number of Americans living in poverty, 1990 to 2000:
34.8 million – 32.6 million = 2.2 million
Although the percent change (or relative picture) was good news, the actual change (or absolute picture) did not look as encouraging. However, because this is not an ethics class, we’ll avoid putting a value judgment on our results.
It is not only important to maintain perspective between relative and absolute numbers, it is also important to maintain perspective on the meaning of the value you have been presented. Here are a few recent examples:
Example #3: Ford experiences a 43% decrease in profits! 

Ford Motor Company’s 2005 profit decreased by almost 43% in comparison to their 2004 profit of $3.5 billion. Translated to actual dollars, this represents a $1.5 billion decrease in profits from 2004 to 2005. How can this be anything but bad? 
Despite the decrease in profits compared to their 2004 numbers, Ford Motor Company did not lose money in 2005. They still made a profit of $2 billion in 2005! If you were to read that a company made a $2,000,000,000 profit last year, I’m pretty sure your first thought would not be to take this as a negative. 

So how do we judge this information to see the bigger picture of a company’s financial health? Is this enough information? Is it even the right information? That’s a question I’ll leave to the professionals: your accounting and finance instructors. And what if you’re not planning on a career in accounting or finance? That’s irrelevant! These are important questions for anyone who owns - or will own - a stock, bond, mutual fund, or will make some other investment.
Oddly enough, politicians are not above “framing” their position on an issue to appear more favorable to the voters (or “frame” their opponent’s position on that issue to look less favorable to the voters). To avoid the minefield that is politics, the names of both parties and of the issue below have been changed to protect, well, me. However, I assure you that this scenario has taken place at least once, if not continuously.
Example #4: When is a spending increase a spending cut?

Party “A” claims that party “B” wants to cut spending on issue “X”. Party “B” defends themselves by pointing out they have actually proposed an increase in funding on issue “X”. Neither is, technically, lying. How can this be?
The original budget proposal for this year called for an 8% increase in spending over last year’s budget for issue “X”. However, party “B” revises the budget proposal and now issue “X” will only get a 5% increase over last year’s budget.
· Party “A” is using the original budget proposal as the base. In doing so, party “B’s” budget revision represents a spending cut.
· Party “B” is using last year’s budget as the base. In doing so, their revised budget proposal still represents a spending increase.
Again, I will avoid making any ethical judgments (no matter how tempting(). 
Percentage Points versus Percent Change
Another area of confusion when discussing change is the use of percentage points versus percent increase or decrease. Percentage points are computed by simply taking the difference between two percentages, whereas percent change is computed by dividing the amount of change by the base value. 
Example #5: More Political Spin

A new poll reveals support for candidate “A” is at 44%; up from the 40% support she received in last month’s poll. How can we talk about the increase in support?
One way is to use percentage points. When computing the difference in a repeated measure (same variable, measured at different times), we compute by taking the new value minus the old: 
New – Old = 44% - 40% = 4 percentage points* (A positive result means an increase)
*Because of how percentage points are computed they are, for lack of a better word, base-less. No, I’m not saying that they aren’t valid. I’m saying that you can’t think of percentage points as a traditional percent because percentage points are not tied to a base. The 4 percentage points above are not 4 percent of anything. 
Hence, the results should be phrased as “Candidate ‘A’ saw her poll numbers increase by four percentage points over last month.” And not, “Candidate ‘A’ saw a 4% increase in her poll numbers over last month.”
To use "percent increase” for this case, we will need the increase and the base:
Increase = 4 
Base = 40
Percent Increase = 4 ÷ 40 = .10 = 10%

So the proper phrasing for “percent increase” is, “Candidate ‘A’ saw a 10% increase in her poll numbers over last month.” 
If you were asked to write a report on the results of the new poll, would you use percentage points or percent increase? Because both are valid and both are commonly used, there is, technically speaking, no wrong choice. However, you must be aware that your choice could unintentionally influence the reader; a “10% increase” does sound larger (hence, more favorable) than an “increase of 4 percentage points.” Unfortunately, some people are very aware of this and use it to advance an agenda. As much as politicians and pundits question each other’s “math” on issues, it is their English that deserves the greater scrutiny.
So what should you do? In general usage, percentage points are used to describe/discuss differences where the percentage or a rate is of primary interest. A common example would be interest rates: changes in the Federal Reserve rate, mortgage rates, Certificate of Deposit (CD) rates, and others are normally discussed using percentage points (e.g., “The Fed raised rates a quarter point today…”). In simpler terms (hopefully!), we use percentage points when we focus strictly on the reporting percents and it is the difference between the percents that is of interest. In the last example, the number of people polled is not central to the discussion.
Percent change is used when we want to focus on the on the difference between the actual numbers (e.g., sales in dollars, number of units, etc.). In simpler terms (hopefully!) we use percent change when percents will play a supporting role in the discussion (e.g., “Sales for 2005 were $55 million compared to $50 million in 2004, this represents a 10% increase over last year.”).
Example #6: Determine whether percentage points or percentage change is the appropriate measure of change for the oxygen saturation level, compute the change, and then write a sentence describing the change.
A patient’s latest arterial blood gas (ABG) test shows an oxygen saturation (O2Sat) level of 95%. Their previous ABG showed an O2Sat of 97%. 
In this example, the focus is clearly on the percentages; hence, percentage points is the appropriate measure of change.
To compute: New – Old = 95% - 97% = -2 percentage points
To write the sentence, we’ll keep it simple: “The patient’s oxygen saturation level dropped 2 percentage points since the last reading.”
Example #7: Determine whether percentage points or percent change is the appropriate measure of change for the number of transistors, compute the change, and then write a sentence describing the change.

In February 2005, Intel released the Pentium 4 model 660 processor that contained 169 million transistors. Later that year, Intel released the Pentium D model 840 processor that contained 230 million transistors.
In this example, the focus is clearly on the number of transistors; hence, percent change is the appropriate measure of change.

To compute: 
Change = New – Old = 230 million – 169 million = 61 million
Base = 169 million
Percent Change: 61 million ÷ 169 million ≈ 0.3609 = 36.1% 

To write the sentence, we’ll keep it simple: “The number of transistors increased by about 36 percent.”
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Below are excerpts from a press release from the Mortgage Bakers Association
(Retrieved 11/10/06: http://www.mortgagebankers.org ). 

For each bolded section (a) determine whether percentage points or percent change is the appropriate measure of change, (b) compute the change, and then (c) write a sentence describing the change.

The Mortgage Bankers Association (MBA) today released its Weekly Mortgage Applications Survey for the week ending October 20 [2006].  The Market Composite Index, a measure of mortgage loan application volume, was 588.6, an increase from 585.8 one week earlier.
1a)

1b)

1c)

The seasonally-adjusted Refinance Index increased to 1790.4 from 1758.2 the previous week and the Purchase Index decreased to 382.4 from 384.7 one week earlier. Other seasonally adjusted index activity includes the Conventional Index, which increased by 0.5 percent to 872.9 from 868.7 the previous week, and the Government Index, which increased 0.3 percent to 114.5 from 114.2 the previous week.

2a)

2b)

2c)

 

The refinance share of mortgage activity increased to 45.6 percent of total applications from 45 percent the previous week. The adjustable-rate mortgage (ARM) share of activity decreased to 26.1 percent of total applications from 26.5 percent the previous week. 

3a)

3b)

3c)

The average contract interest rate for 30-year fixed-rate mortgages increased to 6.36 percent from 6.33 percent, with points decreasing to 1.04 from 1.15 (including the origination fee) for 80 percent loan-to-value (LTV) ratio loans.  

4a)

4b)

4c)

The average contract interest rate for 15-year fixed-rate mortgages increased to 6.03 percent from 6.01 percent, with points decreasing to 1.04 [percent] from 1.08 [percent] (including the origination fee) for 80 percent LTV loans.  

5a)

5b)

5c)
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