GREEN BELT MASTER CLASS PRACTICE EXAM CH 17. LECTURE 1

QUESTIONS:

1. A/An is a type of estimation that uses a single value, oftentimes a sample statistic,

to infer information about the population parameter as a single value or point.
e Point estimate
e Confidence level
e Interval estimate
e Sample Statistic

2. A/An is a type of estimation that uses a range (or interval) of values, based on

sampling information, to "capture" or "cover" the true population parameter being inferred.
Point estimate

Confidence level

Interval estimate

Significant level

3. Calculate the point estimate for the sample mean using the following 5 sample data points: 119, 121, 132,

125, 129
e 129
e 1252
e 1235
e 124

4. You're attempting to estimate the weight of the population of men in the U.S. You've sampled 2,000 men
and found the mean value to be 180 Ibs and the sample standard deviation to be 9 Ibs. What is the
standard error of the sample mean distribution?

e 9lbs

e 0.201bs
e 0.07lbs
e 1.81bs

5. Whatis the critical z-value associated with a 2-sided confidence interval that's associated with a 10% alpha
risk?
e z-score=1.29
e z-score=1.96
e z-score=1.78
e z-score=1.65
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6. You've sampled 75 units from the latest production lot to measure the width of the product. The sample
mean is 8.15in and the population standard deviation is known to be 0.92in. Calculate the 95% confidence
interval for the population mean:

8.15+0.920

8.15+0.175

8.15+0.106

8.15 +0.208

7. Calculate Cpk for the following Parameters: (USL = 15, LSL =10, p =13, 0 = 1.25)

e 0.53
e 0.67
e 0.80
e 10

8. You've sampled 15 units from the latest production lot to measure the weight of the parts. You calculate
the sample mean to be 4.3lbs, and the sample standard deviation to be 0.68lbs. Calculate the 95%
confidence interval for the population mean.

e 392-4.68
e 396-4.64
e 399-461
e 3.62-4.98

9. You’re working to define the scope of your green belt project. Initially, you wanted to reduce scrap on the
production line, however many different defects are occurring. You’ve decided to focus on the most
important defect type. What tool could be used to help you focus your project?

Check Sheet

Scatter Plot

Cause and Effect Diagram

Pareto Chart

10. What is the critical t-value for a sample of 10 and a 2-sided confidence interval that's associated with a
10% alpha risk?
e t-crit=1.833
e t-crit=1.383
e t-crit=1.812
o t-crit=1.372
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SOLUTIONS:

1. A/An

is a type of estimation that uses a single value, oftentimes a sample statistic,

to infer information about the population parameter as a single value or point.

2. A/An

Point estimate
Confidence level
Interval estimate
Sample Statistic

is a type of estimation that uses a range (or interval) of values, based on

sampling information, to "capture" or "cover" the true population parameter being inferred.

Point estimate
Confidence level
Interval estimate
Significant level

3. Calculate the point estimate for the sample mean using the following 5 sample data points: 119, 121, 132,

125, 129
e 129
e 1252
e 1235
o 124
_ Yx 1194121+ 132+ 125+ 129
Sample Mean: X = - = z = 125.2

4. You're attempting to estimate the weight of the population of men in the U.S. You've sampled 2,000 men

and found the mean value to be 180 Ibs and the sample standard deviation to be 9 Ibs. What is the

standard error of the sample mean distribution?

9 lbs

0.20 Ibs

0.07 Ibs

1.8 Ibs
0?2 o

Standard Error of The Sample Mean:S.E.= |—= —
no Wn
S.E.= -2 . 0.20
E.= ﬁ_ o000
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5. Whatis the critical z-value associated with a 2-sided confidence interval that's associated with a 10% alpha
risk?
e 2z-score=1.29
e z-score=1.96
e 7z-score=1.78
e z-score =1.65

Because it's a 2-sided distribution with at the 10% significance level, we're looking for the z-score that's
associated with the area under the curve of 0.450 (0.450 = 0.500 - 0.050). This would capture 45% on
the left half & right half of the distribution, leaving the remaining 10% of the alpha risk in the rejection

area of the tails of the distribution. The z-score associated with 0.450 probability is z = 1.65
Area under the Normal Curve from 0 to X

X 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.00000 | 000333 | 0.00738 | 00137 | 0.01535 0.02392 | 0.02730 | 0.03183 | 0.03586
0.1 003383 | 0.04380 | 0.04776 | 0.05172 | 0.05567 0.06356 | 0.06749 | 0072 | 0.07535
0.2 0.073926 | 0.08317 | 0.08706 | 0.09035 | 0.03483 010257 | 01084z | o026 | 0.11403
0.3 011731 012172 012552 012330 013307 0.14058 0.14431 0.14803 015173
0.4 01554z | 015910 | 08276 | 016640 | 017003 017724 | 018082 | 018433 | 016793
0.5 01996 | 013437 | 019847 | 0.2013¢ | 020540 021226 | 021566 | 021304 | 0.22240
0.6 022575 | 0.22307 | 0.23237 | 0.23565 | 0.2389 024537 | 0.24857 | 0.25175 | 0.25430
0.7 025804 | 026115 | 0.26424 | 026730 | 0.27035 0.27637 | 0.27935 | 0.28230 | 0.28524
0.8 02851 | 029103 | 029383 | 0.29873 | 0.23355 03051 | 030785 | 031057 | 031327
0.9 031534 | 031853 | 032121 | 032381 | 032639 03317 | 033398 | 033646 | 03383
1.0 034134 | 0.3¢375 | 034614 | 034843 | 0.35083 035543 | 0.35763 | 0.35933 | 0.36214
11 0.36¢33 | 0.36650 | 0.36864 | 037076 | 0.37286 037635 | 0.37300 | 038100 | 038298
1.2 036493 | 0386686 | 0.38677 | 033085 | 0.39251 039617 | 039796 | 039973 | 040147
13 0.40320 | 0.40430 | 0.40858 | 040824 | 0.40388 041309 | 04166 | 041821 | 041774
14 041924 | 0.42073 | 042220 | 042384 | 0.42507 0.42785 | 0.42922 | 0.43056 | 0.43189
15 043319 | 043448 | 043574 | 043833 | 043822 044062 | 044179 | 0.44235 | 0.44408
1.6 045154 | 045254 | 045352 | 0.45449
17 0.45543 | 045637 | 0.45728 | 045318 | 045307 | 0.45334 | 046030 | 046184 | 046248 | 048327

6. You've sampled 75 units from the latest production lot to measure the width of the product. The sample
mean is 8.15in and the population standard deviation is known to be 0.92in. Calculate the 95% confidence
interval for the population mean:

e 8.15+0.920
e 8.15+0.175
e 8.15+0.106
e 8.15+0.208

Because we've sampled more than 30 units and the population standard deviation is known, we can use
the Z-score approach to this confidence interval problem. We need to find the Z-score associated with
the 95% confidence interval using the Z-Table, we find Z = 1.96.

Interval Estimate of Population Mean (known variance) : X + Za *

Vn

N

Interval Estimate : 8.15 + 1.96

2
= =8.15 +0.208
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7. Calculate Cpk for the following Parameters: (USL = 15, LSL =10, p =13, 0 = 1.25)

e 0.53
e 067
e 0.80
e 10
_  (USL—% % — LSL
Cpk=Mm(Cp,Lower,Cp_Upper)=Mm< 3 3 )
C... = Mi (15_13 13_10) = Mi ( 2 3 )—M' (0.53,0.80) = 0.53
pk = MM \37 9253 1.25) ~ "\375°3.75) T MHHE2, BE0) = 6

8. You've sampled 15 units from the latest production lot to measure the weight of the parts. You calculate
the sample mean to be 4.3lbs, and the sample standard deviation to be 0.68lbs. Calculate the 95%
confidence interval for the population mean.

e 3.92-4.68
e 3.96-4.64
e 399-461
e 3.62-4.98

Because we've only sampled 15 units and we only know the sample standard deviation (not the
population standard deviation), we must use the t-distribution to create this confidence interval.

With n = 15, we can calculate our degrees of freedom (n - 1) to be 14. Since this confidence interval is
two-sided, we will split our alpha risk (5%) in half (2.5% or 0.025) to lookup the critical t-value of 0.975
(1- a/2) at d.f. =14 in the t-distribution table at 2.145.

Interval Estimate of Population Mean (unknown variance) : X =+ ta *
2

Sl

95% Confidence Interval: 4.3 + 2.145 *

95% Confidence Interval: 4.3 + 0.38

95% Confidence Interval: 3.92 — 4.68
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9. You’re working to define the scope of your green belt project. Initially, you wanted to reduce scrap on the
production line, however many different defects are occurring. You’ve decided to focus on the most
important defect type. What tool could be used to help you focus your project?

e Check Sheet

e Scatter Plot

e Cause and Effect Diagram
e Pareto Chart

10. What is the critical t-value for a sample of 10 and a 2-sided confidence interval that's associated with a
10% alpha risk?

e t-crit=1.833 Critical Values of the Student T's Distribution

® t-crit=1.383 at Various Degrees of Freedom and Alpha Levels (a)

e t-crit=1.812

o t-crit=1.372 df (v) a=01 | a=0.05 |a=0.025| a=0.01 |a=0.005|a=0.001
1 3.078 6.314 12.706 31.821 63.657 | 318.309
2 1.886 2.920 4.303 6.965 9.925 22.327
3 1.638 2.353 3.182 4.541 5.841 10.215
4 1.533 2.132 2.776 3.747 4.604 7173
5 1.476 2.015 2.571 3.365 4.032 5.893
6 1.440 1.943 2.447 3.143 3.707 5.208
7 1.415 1.895 2.365 2.998 3.499 4.785
8 1.397 1.860 2.306 2.896 3.355 4.501
9 1.383 1.833 2.262 2.821 3.250 4297
10 1.372 1.812 2.228 2.764 3.169 4.144

A sample size of 10 means that there are 9 degrees of freedom.

With an alpha risk of 10% that's associated with a 2-sided confidence interval, we're looking in the
column of 0.95 and we find our critical t-value to equal 1.833.
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