= S B> &, 7 %
ﬁ' £ ﬂt f‘,’& j‘ ¥ 10 O - ﬁ- XL% :E.i}i %U d:‘ %‘ Vik‘ (4) A laboratory was given five identical blind specimen of standard solution (as seen in the table) that

contained C=31 mg/L. Please quantify precision and accuracy at 95 % confident interval? (15 points)

Rrran 32200 BB I RASEREACA 30mg/L | 35mgl | 23mgl | 27mgl | 26 mgL

i — Eﬁ %‘5"’ C.%—g‘ I—;‘ih% (5)  Four measurement of lead concentration (mg/L) on identical specimens from three laboratories is shown
in the followings. Please comment those results by one-way ANOVA at 95 % confident interval? (20

¥—82 #=H points total)

Lab 1 Lab?2 Lab3

& ER 12 13 18
1 RIS - B2 100 5 - 10 17 16
2.HBARE - TRERAES  FLdE - 13 20 21
AR EWAALEAZEEMAEL  BRIAFHS - 9 14 17
. : — E— S average 11 16 18

variance 3.33 10 4.67

(N Please explain the following statistical terms (1) degree of freedom (2) multicollinearity (3) power of a
statistical test (4) standard error (5) outliers (4 points each, 20 points total)

(2)  How many percentages of the measurements lie between p + 1.9 o for a normal distribution?(ut is TABLE A.2 Cumlative normal distribution (continued) TABLE A3 Upper percentage points for the Student' ¢ distribution

average and o is standard deviation)(10 points)

3) An output from Excel for a simple linear regression is shown as follows, but some of the numbers have

z

X ! ; X X ! 0.06 o 0.08 009
been left out. (a) What are the values of A, B, C,D, E, F, G, H, I, K and L? (b) Among J, M and N, z 000 001 002 003 004 005 07 «
0.0 | 5000 5040 5080 5120 5160 5199 5239 5279 5319 5359 v 040 025 016 005 0025 001 0005 0001 00005
which one(or ones) is(are) greater than 0.05? Why? (c) Write the prediction equation {d) Write the 03| o8 sas sms 57 sy s Sk sers s o1 1] 0325 1000 307 6314 12706 i 63657 31805 6861
: S . . 03| 6179 6217 6255 6293 6331 6368 6406 6443 6480 6517 2| 0289 0816 1886 2920 4303 6965 9925 22327 31599
3| 0277 0765 1638 2353
confidence intervals for Bo and B. (e) Interpret the test statistic for testing model adequacy. (7 points 04| 6554 6591 6628 6664 6700 6736 6772 6308 6844 6879 2] oo oje Mem 23 dw i ssa 10215 1292
‘ . . 610
. 0.5 | 6915 6950 6985 7019 7054 7088 7123 7157 7190 7224 5| 027 0727 1476 2015 2571 3 .
each, 35 points total) 06| 7257 7291 7324 7357 7389 7422 7454 7486 7517 7549 STH 3368 402 ks 686
0.7 | 7580 7611 7642 1673 7704 7134 7164 7794 7823 182 610265 0718 1440 1943 2447 3143 3707 5208 5959
%gﬁfﬁﬂ 0.8 | 7881 7910 7939 7967 7995 8023 8051 8078 8106 8133 710263 0711 1415 1895 2365 2998 3499 4785 5408
0.3 | 8159 8186 8212 8238 8264 8280 8315 8340 8365 8389 g g ;gf g;gg igg i ggfa) ;;23 §§§f g ;;5) 4;(9)1 5 ogl
‘ ; ‘ ‘ , 4297 4781
3f| EE s =t 1.0 | 8413 8438 8461 8485 8508 8531 8554 8577 8599 8621 10 . , :
s 11 8643 8665 3686 8708 8720 8749 8770 8790 8810 8830 " 2 z:g gzg: ; :Z 1812 228 2764 3169 4144 4587
: 12| 8849 8869 8888 8907 8925 €944 8962 8080 8997 9015 : 1796 2201 2718 3106 4025 4437
R E}ZE A 1 3 9032 9049 9066 9032 9099 91 15 9131 .9147 9162 9177 12 0.259 01695 1.356 1.782 2 179 2 68] 3 055 3930 4“318
. 14| 9192 9207 9222 9236 9251 9265 9279 9292 9306 9319 :i ggi g 294 1350 1771 2160 2650 3012 3.852 4221
TR B 15| 9332 9345 9357 9370 9382 9394 9406 9418 9429 9441 ‘ 92 1345 1761 2145 2624 2977 3787 4140
£ 151 0258 0601 1340 1753 2131 2602 2947 3733 4073
1.6 | 9452 9463 9474 9484 9495 9505 9515 9525 9535 9545 - / :
e (E(EE 6 17| 9554 9564 9573 9582 9591 9599 9608 9616 9625 9633 161 0258 0690 1337 1746 2120 2583 2921 368 4015
b . 1.8 | 9641 9649 9656 9664 9671 9678 9686 9693 9699 9706 171 0257 0689 1333 1740 2110 2567 2898 3.646 3.965
1.9 9713 9719 9726 9732 9738 9744 9750 9756 9761 9767 :g ggg; 3.688 1330 1734 2101 2552 2878 3610 3922
20| 9772 9778 9783 9788 9793 9798 9803 9808 9812 9817 2| oo o‘§§§ ; g }772 3'832 gggg g gg; ; ?;g gggg
21| 9821 9826 9830 9834 9838 9842 9846 9850 9854 9857 ‘ ‘ : : : K :
ANOVA 2.2 | 981 9864 9868 9871 9875 9878 9881 9884 9887 9890 21} 0257 0686 1323 1721 2080 2518 2831 3527 3.819
23| 9893 9396 9898 9901 9904 9906 9909 9911 9913 9916 g 0256 0686 1321 1717 2074 2508 2819 3505 3792
grs=L > 241 9918 9920 9922 9925 9927 9929 9931 9932 9934 9936 0256 0685 1319 1714 2069 2500 2807 3485 3768
BfE SS MS F &st #HEE 24| 0256 0685 1318 1711 2064 2492 2797 3467 3745
25| 9938 9940 9941 9943 9945 9946 9948 9940 9951 9952
SEER 1 0.00934693 G I ] 26| 9953 0055 9956 9957 9959 9960 o061 996 9963 9964 25| 0256 0684 1316 1708 2060 2485 2787 3450 3725
: 27| 9965 9966 9967 9968 9969 9970 9971 9972 9573 9974 26| D256 0684 1315 1706 2056 2479 2779 3435 3707
281 9974 9975 9976 9977 9977 9978 9979 9979 9980 9981 271 0256 0684 1314 1703 2052 2473 2771 3421  3.690
B C E H 29| 9981 9982 9982 9983 9984 9984 9985 9985 9986 9986 28| 0256 0683 1313 1701 2048 2467 2763 3408 3674
291 0256 0683 1311 1699 2045 2462 2756 3396 3659
3,0 9987 9987 9987 9988 9988 9989 9989 9989 9990 9990 ;
4 9992 0003 0003 30| 0256 0683 1310 1697 2042 2457 2750 3385  3.646
% 3.4] 9990 9991 9991 9991 9992 9992 9992 999
- 3.2 | 9993 9993 9994 9994 9994 0994 9994 9995 9995 9995 35| 0255 0682 1306 1690 2030 2438 2724 3340  3.591
3.3| 9995 9995 9995 9996 9996 9996 9996 999 9996 9997 40| 0255 0681 1303 1684 2021 2423 2704 3307 3551
34| 9997 9997 9997 9997 9997 9997 9997 9997 9997 9998 60| 0254 0679 1296 1671 2000 2300 2660 3232 3460
” P 1 35| 0008 0908 0958 9998 9698 0998 9998 90998 9993 0998 120 0254 0677 1289 1658 1980 2358 2617 3160 3373
BB AR t 455t P-{# 36| 9998 0003 0095 0005 0000 090 0990 0000 9999 9990 o0 | 0253 0674 1282 1645 1960 2326 2576 3000  3.291
ik (BO) 0.27104468 0.02187813 K M
X ([31) 0.11881687 0.00944808 L N

@S T




TABLE A.7 Upper percentage points for the £ distribution

v, o« 1 2 3 4 5 6 7 8 9
1 0.100] 39.86 4950 5359 5583 5724 5820 5891 5044  59.86
0.050| 161.45 19950 21571 22458 23016 23399 23677 23888 240.54
0.0104052.18 4999.50 540335 562458 5763.65 5858.99 5928.36 5981.07 602247
0.001] 405284 500012 540382 562501 576405 585938 592874 598144 603040
2 0100 853 900 916 924 929 933 935 937 038
0,050, 1851 1900 1916 1925 1930 1933 1935 1937 1938
0.010| 9850 99.00 9917 9925 9930 9933 9936 9937 99139
0.001| 99850 99900 999.17 99925 99930 99933 09936 99937 99939
3 0.100| 554 546 539 534 531 528 527 525 524
0.050{ 1013 955 928 912 901 894 889 885 88l
0.010] 3412 3082 2946 2871 2824 2791 2767 2749 2735
0.001| 16703 14850 14111 137.10 13458 13285 13158 13062 12986
4 0100 454 432 419 411 405 401 398 395 394
0.050( 771 694 659 639 626 616 609 604 600
0.010] 2120 1800 1669 1598 1552 1521 1498 1480 14.66
0.001| 7414 6125 5618 5344 SL71 5053 4966 4900 4847
5 0.100] 406 378 362 352 345 340 337 334 332
0.050] 661 579 541 519 505 495 488 482 477
0.010| 1626 1327 1206 1139 1097 1067 1046 1029 10.16
0.001] 4718 3712 3320 3109 2975 2883 2816 2765 2724
6 0100 378 346 329 318 311 305 301 208 296
0.050| 599 514 476 453 439 428 421 415 410
0.010( 1375 1092 978 915 875 847 826 810 798
0.001] 3551 2700 2370 2192 2080 2003 1946 1903  18.69
7 0100 359 326 307 296 28 28 278 275 272
0.050| 559 474 435 412 397 387 379 373 368
0.010| 1225 955 845 785 746 719 699 684 672
0.001] 2925 2169 1877 1720 1621 1552 1502 1463 1433
8 0100 346 311 292 281 273 267 262 259 256
0.050| 532 446 407 384 369 358 350 344 339
0.010| 1126 865 759 701 663 637 618 603 591
0.001] 2541 1849 1583 1439 1348 1286 1240 1205 1177
9 0.100] 336 301 28] 260 261 255 251 247 244
0.050! 512 426 38 363 348 337 329 323 318
0.010] 1056 802 699 642 606 580 561 547 535
0.001] 228 1639 1390 1256 1171 1113 1070 1037 1011

M




