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9. The following descriptions discuss statistical inferences about the population standard deviation (o).

" First of all, the point estimator for o is the sample standard deviation, s, which is (1) biased. unbiased and
has a complicated sampling distribution. Nonetheless, we can perform the inferences about o by taking a
large sample of data. It is known that when n is large, the estimator s will approximately follow the normal
distribution with mean = o, and variance = 6°/2(n-1). We then consider the hypothesis test about ¢ in the
large sample case. If we feel that the current ¢ would be smaller than o obtained from past expeﬁence, we
should set up the hypotheses as (2). The test statistic is (3) with the form (4) under Hy. With the significant

level a specified, we eventually obtain the critical region as (5).

dHA (58 =0%)
10. A candy maker produces mints that have a label weight of 21.4 grams. For quality assurance, n=16 mints

were selected at random from the Wednesday morming shift, resulting in the statistics x =21.9 grams and s,
=0.21. On Wednesday afternoon m =13 mints were selected at random, yielding y =21.5 and s, = 0.32

(1) Find the margin of sampling error in terms of the ratio (é /0) at the 90% confidence level.

(2) Find the mean of the data as if both samples were pooled together to form a single sample.

(3) Find the standard deviation of the data as if both samples were pooled together to form a single sample.

(4) Use the results in (2) and (3) to test whether the average weight of mints is larger than what was
claimed (a=0.05).
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11. Firms in fields with rapidly changing technologies often wish to measure themselves versus the competition.

By doing so, they can judge whether they are ahead or behind in technological capabilities. A typical
measure is to use patent citations. Within each patent document, an inventor must cite previous patents
whose technology is incorporated into the new invention. Really valuable patents will probably be cited a
lot by later patents. Patents with no value will be forgotten and will not be cited by later patents. Thus, if a

company can determine the number of cites to its patents by following patents, and whether this number is

above average or below average, it will have some idea of the technological worth of its patent portfolio.

The following data show sampling results from 8 U.S. firms, 8 Japanese firms, and 8 Germany firms where

all firms are on the top 1000 patenting organizations in the U.S. Definitions of the terminology are as

follows

e Number of Patents: raw patent count.

o Current Impact Index (CII): indexed citation rating, >1 indicates a company's patents are cited more
frequently than dverage, <1 indicates less frequently.

e Technology Strength: number of patents x CII

Technology Strength (in thousands)

U.S. 7.3 8.2 4.3 8.0 7.3 6.6 4.5 9.3 5.2
Japan 8.8 4.8 5.1 8.5 7.4 3.1 7.6 5.6 42
German 5.6 6.5 3.8 4.1 52 4.5 3.3 2.0 2.5

(1) Why is number of patents alone not used to measure the technology strength?

(2) Is the mean technology strength among the three countries significantly different or not (c=0.1)?

(3) Check the normality of technology strength among the U.S. firms.

(4) If you represent a firm like IBM whose Technology Strength is 7.1, describe how you evaluate your
patent standing if its pure competitions are U.S. firms.
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Table 1: The F Distribution
Cumulative Probabilities = 0.9
Numerator Degree of Freedom

SR

E;nomator 708 9 10 1 1 13 14 15 16
6 3.055 3.014 2.983 2.958 2.937 2920 2.905 2.892 2.881 2.871 2.863
7 2.827 2785 2.752 2.7125 2.703 2.684 2.668 2.654 2.643 2.632 2.623
8 2.668 2.624 2.589 2.561 2.538 2.519 2502 2.488 2.475 2.464 2455
9 2.551 2505 2.469 2440 2416 2.396 2379 2364 2.351 2340 2.329
10 2461 2414 2377 2347 2323 2302 2.284 2269 2255 2244 2.233
11 2380 2342 2304 2274 2248 2227 2209 2.193 2179 2.167 2.156
12 2,331 2.283 2245 2214 2.188 2.166 2.147 2.131 2.117 2.105 2.094
13 2.283 2234 2.195 2.164 2.138 2.116 2.097 2.080 2.066 2.053 2.042
14 2.243 2193 2.154 2.122 2.095 2.073 2.054 2.037 2.022 2.010 1.998
15 2208 2.158 2.119 2.086 2.059 2.037 2.017 2.000 1.985 1.972 1.961
16 2.178 2.128 2.088 2.055 2.028 2.005 1.985 1.968 1.953 1.940 1.928

Cumulative Probabilities = 0.95
Numerator Degree of Freedom

E?Oﬁunator 6 7 8 9 10 11 12 13 14 15 16
6 4284 4207 4147 4099 4060 4.027 4.000 3.976 3.956 3.938 3.922
7 3.866 3.787 3.726 3.677 3.637 3.603 3.575 3.550 3.529 3511 3.494
8 3.581 3.500 3.438 3.388 3.347 3.313 3284 3.259 3.237 3.218 3.202
9 3.374 3.293 3.230 3.179 3.137 3.102 3.073 3.048 3.025 3.006 2.989
10 3.217 3.135 3.072 3.020 2978 2.943 2913 2.887 2.865 2.845 2.828
11 3.095 3.012 2.948 2.806 2.854 2.818 2788 2.761 2.739 2719 2.701
12 2996 2913 2.849 2.796 2.753 2.717 2.687 2.660 2.637 2617 2.599
13 2915 2832 2767 2714 2671 2.635 2604 2.577 2.554 2533 2515
14 2.848 2764 2.699 2646 2.602 2.565 2534 2507 2484 2463 2.445
15 2790 2.707 2.641 2.588 2.544 2507 2475 2.448 2424 2403 2.385
16 2.741 2.657 2591 2.538 2494 2456 2425 2.397 2373 2352 2.333

Table 2: The Normal Distribution
Cumulative Probabilities
0.55 0.6 0.65 0.7 0.75 0.8 0.85 0.9 - 0.95
0.126 0.253 0.385 | 0524 0.674 0.842 1.036 1.282 1.645




