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Test for the population mean U, o2 UnKnown
Test for the population meah U, o Unkhown

A search engine is desighed t0 Carry out web searches, to supply the search
results with aq response time Of 0.50 seconds. Researchers want to ihvestigate
whether this search engine always reaches this response time.

TResearchers test hundred times for the response time. They arrive a mean
yesponse time Of 0.6¢ seconds with g Varighce Of 0.38. It fol|lows from the data
that the assumption of a normal distribution is realistic.

Does the searCch engine achieve the expected response time?

DO we conclude that this search engine does not Carry out the web searches
within the expected response time?

Perform the test with Sighificance level 0.01.
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Test for the population mean U, o2 UnKnown

x=0.6¢% s, s?= 0.38, h=100
1. Model: the response times X;,...» X190 ~ N(U, 62 i.i.d., 4 ahd o2 unknown
2. Hy: Y=0.50, Hy: 4>0.50 , a = 0.01

X —0.50

. Test Gtatistic: T =
3. Test GtatistiC: T S/ V100

- T measures to what extend X deviates from 0.50, hormalized by S/+/n
« If H, IS true, then T has @ known distribution: t,_,



Test for the population mean U, o2 UnKnown

x=0.6% s, s%= 0.38, n=100

1. Model: the response times X;,...» X190 ~ N(U, o2 i.i.d., 4 and o2
unknown

2. H,: 4=0.50, Hy: 4>0.50 , a = 0.01

X —0.50

S//100

. If Hy is true then T has a tog distribution: T~ tqg

3. Test StatistiC: T =

7
., _ 0.64-050 _
5. QObserved value: t = ez~ 2.258
6. Right-sided test, P(T99 > c) = 0.01 Do not reject H, | Reject
Ho

|

z

C = 2.36¢% :
Rejection Region/CritiCal Region: "Reject Hy, if T = c" ™\ 1
|

|
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Tab-2

Table r-distribution it
In the table you find the critical valoes ¢ 1
for the upper-tailed probabilides such that
FiTzfl=ua
o
v
0 L
Humber of [
| _degrees of freedom | 0.25 010 0.05 0.025 0.01 0.005 0,001 00005
1 1.000 3078 6.314 12706 | 31.E21 63657 | BN 636.82
2 0818 1.885 2020 4303 B.985 0825 22337 | 31.529
3 0.785 1.638 2353 3.182 4.541 5841 10.215 12,824
4 074 1.533 2132 2778 74T & 50 7173 BE10
5 0.737 1475 2015 2 571 3.385 4,032 ol iex] B.BE2
] 0.rd 1440 1R 244y 2123 3007 g L 1]
7 0T 1415 1.8B5 2365 24008 3400 4. TES 408
B 0.708 1387 1.660 2.306 2395 3355 4 501 F041
B 0.703 1.383 1.833 2.262 28 3250 4287 4781
10 0.700 1.3r2 1.812 2.228 2764 3180 4144 4 5ET
11 0887 1.383 1708 2.201 2718 3108 4 025 4437
12 0585 1356 TE2 2.178 2881 3055 3830 4318
13 0504 1.350 i) 2.160 2850 3012 3RE2 4221
14 0882 1.345 76 2.145 2824 2877 ATET 4140
5 0821 1.341 753 2.131 2.802 2847 AT 4073
18 0820 1.7 T45 2.120 2583 28 36BE 4015
17 0589 1333 T 2.110 2.5a7 2884 645 3.885
13 0583 1.330 1734 2.1 2562 2878 3610 382
19 0583 1.328 1728 2083 25 28581 3573 3.BE3
20 0,687 1.325 1.725 2.086 2.528 2845 3552 3.850
21 0583 1.323 1.721 2080 2518 283 3RIT 3812
22 0.583 1321 1717 2074 2508 2810 3505 3TEZ
23 06585 1318 1714 2.068 25 2,807 3485 3TEE
24 0,585 1.318 1.711 2.064 2402 2787 48T 3T45
5 0,554 1.316 1.708 2.060 2435 2787 3450 3725
24 0584 1.315 1.708 2.056 24780 2778 3435 aTom
27 0584 1.314 1702 2052 2473 2m 3421 3,600
23 0583 1.313 1.701 2148 2467 2783 3408 3674
29 0,583 1.31 1608 2045 2482 2758 3,305 3652
30 [0.583 1.310 1.607 2042 2457 2750 3385 3648
5 06582 1.306 1.660 2.030 2438 2724 3340 2.501
40 0681 1.303 1.664 2021 24723 2704 3307 35581
5 0573 1280 BTE 2.008 2403 2878 3261 3408
& 0574 128 671 2.000 2.380 2,860 3z 3460
70 0673 1204 BET 1.904 2331 2848 3211 3435
ad 0573 1202 1.664 1.800 2374 2830 3185 3418
100 0877 8 1.660 1.964 2364 2628 3174 3.380
120 0877 280 1.658 1.980 2.358 2817 3160 3373
o0 0.674 282 45 1.960 2326 2578 3080 3281
5




Test for the population mean U, o2 UnKnown

x=0.6¢% s, s?= 0.38, h=100
1. Model: the response times X;,...» X190 ~ N(U, 62 i.i.d., 4 ahd o2 unknown
2. Hy: Y=0.50, Hy: 4>0.50 , a = 0.01

3. Test Gtatistic: T = X ~0.50
' " s/V100
4. If H, IS true then T has a tgg diStribution:T~ tgg
., _ 064-050
5. Observed value: t = ——— g ~ 2-258

6. Right-sided test, P(Tyq = c) = 0.01, C= 2.36¢
Rejection Region/CritiCal Region: "Reject Hy,if T = c"
7. GtatistiCal decCision: t = 2.258 < 2.364, fail tO reject H,

8. There is inSuUfficient statistiCal evidence that this search engine does not Carry out the
web searches within the expected response time.



Right-sided Test

Hqy: P=Hops
Hy: §> Ho

P(Tn—l = C) =a

Do not reject Hy | Reject
Ho

30-11-2021

[Left-sided Test

Hgy: Y= Ho»
Hq: P< U

PTp_1 <) =PTpoy = —c) =«

Reject : Do not reject Hy,
Hy

|
|
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Two-sided Test

Hg: Y= Ho»
Hi: Y # Mo

P(T,_y = ¢ =%

Reject

Reject : Do not
Hy

Hy reject Hy




Questions ?
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ThanhKk you!
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