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Chapter 4
Statistics

I. Gaussian Distribution

II. Confidence Intervals

III. Q-Test

IV. Comparison of Means

V. Calibration Curves

I.  Gaussian Distribution

Ex:  50 Replicate Determinations of Nitrate (Handout)
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1. μ = population mean

2. σ = population standard deviation

We cannot measure μ and σ!

We estimate with:
1. x = sample mean (average)

2. s = sample standard deviation

Two Important Parameters:

I.  Gaussian Distribution (cont.)
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Exercise 4-C, p 73: Suppose the mileage at which 
10,000 sets of automobile brakes had been 80% 
worn through was recorded.  The average was 
62,700 miles, and the standard deviation was 
10,400 miles

a) What fraction of brakes is expected to be 
80% worn in less than 40,860 miles?

b) What fraction is expected to be 80% worn at 
a mileage between 57,500 and 71,020 miles?

I.  Gaussian Distribution (cont.)

Exercise 4-C, p 73: Suppose the mileage at which 
10,000 sets of automobile brakes had been 80% 
worn through was recorded.  The average was 
62,700 miles, and the standard deviation was 
10,400 miles

a) What fraction of brakes is expected to be 
80% worn in less than 40,860 miles?

b) What fraction is expected to be 80% worn at 
a mileage between 57,500 and 71,020 miles?

I.  Gaussian Distribution (cont.)
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II.  Confidence Intervals

x and s estimate the shape of the bell curve.  
How confident can we be that the sample mean 
is close to the population mean? 

We can compute a “confidence interval.”
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What is the meaning of a confidence interval?
Example from book:  Computer generates four random 
numbers (100 trials, μ = 10 000, σ = 1000)

III. Q-Test

Q-Test for Outliers:

1. Arrange the data in 
order of increasing 
value.

2. Calculate Qcalc

3. Look up Qtable

4. If Qcalc> Qtable, throw 
the point out.
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IV. Comparison of Means

Handout w/ Excel

Some definitions:

V.  Calibration Curves

1. analyte – component of a sample to be determined
2. standard – solution containing known amount of 

analyte
3. blank – solution with all reagents and solvents of 

sample, but no analyte  
4. calibration curve – curve of “best fit” to response of 

standards and blank
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Calculating the line of “best fit”:

• “Linear regression” or “Method of least squares”
• Best line through points minimizes magnitude of 

(yi – ycalc) for all i.
• Calculating the important parameters:

– slope = m (Eqn. 4-16)
– y-intercept = b (Eqn. 4-17)
– standard deviation of m = sm (Eqn. 4-21)
– standard deviation of b = sb (Eqn. 4-22)
– standard deviation of ycalc = sy (Eqn. 4-20)
– standard deviation of xcalc = sx (Eqn. 4-27)

U
S

E
 E

X
C

E
L!!!


