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24 989 109 12.4 138 157 190 233 282 332 364 394 430 456
25 105 115 13.1 146 165 199 243 293 344 377 406 443 469
26 112 122 13.8 154 173 208 253 304 356 389 419 456 483
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005 16211 20000 21615 22500 23056 23437 23715 23925 24091 24224 24426 24630
.05 2 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38 19.40 19.41 19.43
025 38.51 39.00 3917 39.25 39.30 39.33 39.36 39.37 39.39 39.40 39.41 39.43
01 593.50 99.00 99.16 99.25 99.30 99.33 99.36 099.38 99.39 99 .40 99.42 99.43
005 1958.50 199.01 199.16 199.24 199.30 199.33 199.36 19938 199.39 199.39 199.42 199.43
.05 3 10,13 955 9.28 912 9.01 5.94 5.69 §.65 8.81 6.79 5.74 a.70
025 17.44 16.04 15.44 15.10 14.88 14.73 14.62 14.54 14.47 1442 14.34 14.25
01 34.12 3062 29.45 28.71 26.24 27.91 2767 27.49 27.34 2723 27.05 26.87
005 55.55 49 80 4747 45.20 4539 44 84 44 43 4413 43.88 43 63 43.39 43.08
05 4 7.7 6.94 6.59 539 6.26 5.16 6.09 6.04 6.00 5.96 5.9 5.46
025 12.22 10.65 5.938 960 9.36 9.20 9.07 5.93 3.90 8.84 3.75 8.66
01 21.20 156.00 16.69 15.98 15.52 15.21 1495 14,60 14.66 1455 14.37 14.20
005 31.33 2628 24.26 23.15 2248 21.98 21.62 21.35 21.14 20497 20,70 20.44
.05 5 6.61 579 5.4 5.19 5.05 495 4.88 482 477 474 4 68 452
025 10.01 6.43 T7.76 T7.39 T.15 5.95 6.85 6.7T6 6.65 6.62 6.52 6.43
01 16.26 1327 12.06 11.39 10,97 10.67 10.46 10.29 10.16 10.05 5.39 972
005 2276 18.31 16.53 15.56 14.94 14.51 1420 13.96 13.77 13.62 13.36 13.15
.05 ] 5.99 5.14 476 453 4.39 4 28 4.2 415 410 406 4.00 3.94
025 3.81 T.26 6.60 6.23 5.89 5.82 570 5.60 5.52 546 537 527
01 13.75 1092 9.78 915 8.75 5.47 5.26 &.10 .95 T.a&T7 7.72 T.56
005 18.63 1454 12.92 12.03 11.46 11.07 10.79 10.57 10.39 10.25 10.03 9381
.05 T .59 474 4.35 412 387 3.87 379 373 3.68 364 3.57 3.51
025 5.07 6.594 5.69 5.52 5.29 5.12 4.99 490 452 476 4 67 4 57
01 12.25 955 3.45 T.85 T.46 7.19 6.99 6.84 6.72 6.62 6.47 6.31
005 16.24 12.40 10.88 10.05 9.52 916 5.69 §.68 8.51 6.38 5.18 7.7
.05 ] 5.32 4 46 407 3.84 3.69 3.58 3.50 3.44 3.39 3.35 3.28 3.22
025 T.57 6.06 5.42 5.05 4.82 4 65 453 4.43 436 430 420 410
01 11.26 6.65 7.59 7.0 6.63 B5.37 6.18 6.03 5.9 561 5.67 5.52
005 14.69 11.04 9.60 a.81 3.30 7.85 T.69 T7.50 T.34 7.21 T.01 681
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05 9 212 425 3.86 363 345 337 329 323 313 314 307
025 7.21 571 5.08 472 4.43 432 420 410 4.03 3.95 3.87
R 10.56 8.02 6.99 5.42 6.05 5.80 561 5.47 535 5.25 511
005 13.61 10.11 8.72 T.96 747 T3 6.53 6.569 6.54 5.42 6.23
05 10 4.95 410 N 343 333 322 314 307 302 295 29
025 6.94 546 483 4 47 424 407 385 385 378 372 3.62
01 10,04 7.56 6.55 5.99 564 5.39 520 5.06 4.94 485 4.71
.0os 12.83 9.43 3.08 T.34 687 5.54 5.30 612 597 5.85 5.66
05 12 475 3.89 3.49 3.26 311 3.00 29 285 2.80 275 2.69
025 6.55 510 4.47 412 389 373 3.61 k| 344 337 323
01 5.33 6.93 5.95 541 5086 482 4 64 450 439 430 418
.0os 11.75 8.51 7.23 5.52 607 576 5.52 5.35 520 5.09 4,91
05 15 4.54 3.68 3.25 3.06 2590 279 2.7 254 259 2.54 2.43
025 6.20 477 4.15 3.80 358 341 3.29 3.20 312 3.08 2.95
Rl &.65 636 542 489 4.55 432 414 4.00 389 3.80 367
005 10.80 770 6.43 580 537 507 4.85 487 454 4 42 435
05 20 4.35 3.49 3.10 287 27 260 2.51 2.45 235 2.35 2.28
025 5.87 445 3.56 351 325 313 3.01 291 284 277 2.68
R 3.10 5.85 4.94 443 4.10 3.87 3.70 3.56 3.456 3.37 3.23
005 9.94 599 5.82 517 475 447 425 409 3.95 3.85 363
.05 30 417 3.32 2.92 259 253 2.42 233 227 2.2 218 2.09
025 557 418 3.59 325 3.03 287 275 285 257 251 2.41
R 7.56 5.39 4.51 402 370 3.47 3.30 317 307 295 2.84
005 9.18 6.35 5.24 462 423 395 3.74 3.58 3.45 3.34 3.18
05 &0 4.00 315 278 253 237 225 217 210 204 1.99 1.82
025 529 3.93 3.34 3.01 279 283 2.51 241 233 227 247
R 7.08 493 413 385 334 312 2.85 282 272 263 2.50
005 3.49 5.79 4.73 414 376 3.49 325 313 301 2.90 274
05 120 392 307 263 245 229 213 209 202 1.95 1.9 1.83
025 515 380 323 289 267 252 239 230 222 216 2.05
01 6.85 479 3.95 3.43 3T 296 279 266 2.56 247 2.34
.0os 318 5.54 4.50 392 355 3.28 3.09 293 281 271 2.54
05 o 3.54 3.00 2.60 237 221 210 2m 1.94 1.88 1.83 1.75
025 202 3.69 312 279 257 24 229 219 | 205 1.94
01 6.63 4561 373 332 3.02 280 264 251 241 232 213
.0os 7.88 5.30 4.23 372 335 3.09 2.90 274 2.62 252 2.35
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Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean
Pair1 BEFORE 29.0000 5 6.85565 3.06594
AFTER 17.8000 5 8.72926 390384

Paired Samples Test

Paired Differences

90% Confidence Interval of the
Difference

Std. Error
Mean Std. Deviation Mean Lower Upper
3.38452 19.01548 3.055 4 .038

t df Sig. (2-tailed)

Pair1  BEFORE - AFTER 11.20000 8.19756 3.66606
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Std. Error
Mean N Std. Deviation Mean
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Paired Differences
95% Confidence
Interval of the
Std. Error Difference
Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
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22 79 NNV DY MIYWN NPT
22p APITNA 99Y — 113593 -50 MAYENN NYAL
df 005 .01 025 05 10 25 50 75 90 .95 975 .99 995
1 0.0%93 0.0%157 0.0%982 002393 00158 0.102 0455 132 271 384 502 663 788
2 0.0100 0.0201  0.0506  0.103 0211 0575 139 277 461 599 738 921 106
300717 0.115 0.216 0352 0584 121 237 411 625 7.81 935 113 128
4 0207 0297 0.484 0711 106 192 336 539 778 949 11.1 133 149
5 0412 0554 0.831 115 161 267 435 663 924 111 128 15.1 16.7
6 0676 0.872 1.24 164 220 345 535 7.84 106 126 144 168 185
7 0989 1.24 1.69 217 283 425 635 904 120 141 160 185 203
8 134 165 2.18 273 349 507 734 102 134 155 175 201 220
9 173 209 2.70 333 417 590 834 114 147 169 190 217 236
10 216 256 3.25 394 487 674 934 125 160 183 205 232 252
11 260 3.05 3.82 457 558 758 103 137 173 197 219 247 26.8
12 307 357 4.40 523 630 844 113 148 185 21.0 233 262 283
13 357 411 5.01 589 7.04 930 123 160 198 224 247 277 29.8
14 407 4.66 5.63 657 7.79 102 133 171 211 237 261 291 313
15 460 523 6.26 726 855 11.0 143 182 223 250 275 306 328
16 514 581 6.91 796 931 119 153 194 235 263 288 320 343
17 570 6.41 7.56 867 10.1 128 163 205 248 276 302 334 357
18 626  7.01 8.23 939 109 137 173 216 260 289 315 348 372
19 684  7.63 8.91 10.1 117 146 183 227 272 301 329 362 386
20 743 826 9.59 109 124 155 193 238 284 314 342 376 400
21 803 890 103 116 132 163 203 249 296 327 355 389 414
22 864 954 11.0 123 140 172 213 260 308 339 368 403 428
23 926 102 11.7 13.1 148 181 223 271 320 352 381 416 442
24 989 109 12.4 138 157 190 233 282 332 364 394 430 456
25 105 115 13.1 146 165 199 243 293 344 377 406 443 469
26 112 122 13.8 154 173 208 253 304 356 389 419 456 483
27 118 129 14.6 16.2 181 217 263 315 367 40.1 432 47.0 496
28 125 136 15.3 169 189 227 273 326 379 413 445 483 510
29 131 143 16.0 17.7 198 236 283 337 391 426 457 496 523
30 138 150 16.8 185 206 245 293 348 403 438 470 509 537
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22 P99 NPMY DY MIYWN NPT

apnn"vann™y 1 2 3 4 5 6 7 8 9 10 12 16 20 24 60 120 ©
1 161.45 | 199.50 | 215,71 | 224.58 | 230.16 | 233.99 | 236.77 | 236.66 | 240.54 | 241.86 | 24391 | 24646 | 246.01 | 249.05 | 25220 | 25325 | 25431
2 18.51 | 19.00 | 19.16 | 19.25 | 19.30 | 19.33 | 19.35 | 19.37 | 19.38 | 19.40 | 19.41 | 19.43 | 19.45 | 19.45 | 19.45 | 19.49 19.50
3 1013 95 | 926 | 912 | 901 | 894 | 889 | 683 | 681 | 679 | 674 | 869 | 666 | 664 | 857 | 8355 8.53
4 771 | 694 | 639 | 639 | 626 | 616 | 609 | 604 | 600 | 596 | 591 | 584 | 5480 | 297 | 969 | 366 9.63
5 6.61 | 579 | 541 | 519 | 505 | 495 | 488 | 482 | 477 | 474 | 468 | 460 | 456 | 453 | 443 | 440 4.37
6 599 | 514 | 476 | 453 | 439 | 426 | 421 | 415 | 410 | 406 | 400 | 392 | 3867 | 384 | 374 | 370 3.67
7 559 | 474 | 435 | 412 | 397 | 387 | 379 | 373 | 366 | 364 | 357 | 349 | 344 | 341 | 330 | 37 3.23
8 532 | 446 | 407 | 384 | 369 | 358 | 350 | 344 | 339 | 335 | 328 | 320 | 315 | 312 | 301 | 297 2.93
9 512 | 426 | 386 | 363 | 346 | 337 | 329 | 323 | 318 | 314 | 307 | 299 | 294 | 290 | 279 | 275 2.1
10 496 | 410 | 371 | 348 | 333 | 322 | 314 | 307 | 302 | 298 | 291 | 283 | 277 | 274 | 262 | 258 2.54
1 484 | 398 | 359 | 3368 | 320 | 309 | 301 | 295 | 290 | 285 | 279 | 270 | 265 | 261 | 249 | 245 240
12 475 | 389 | 349 | 326 | 311 | 300 | 291 | 285 | 280 | 275 | 269 | 260 | 254 | 251 | 238 | 234 2.30
13 467 | 381 | 341 | 318 | 303 | 292 | 283 | 277 | 271 | 267 | 260 | 251 | 246 | 242 | 230 | 225 2.21
14 460 | 374 | 334 | 311 | 296 | 283 | 276 | 270 | 265 | 260 | 253 | 244 | 239 | 235 | 222 | 218 213
15 434 | 368 | 329 | 3068 | 290 | 279 | 271 | 264 | 239 | 254 | 248 | 238 | 233 | 229 | 216 | 21 2.07
16 449 | 363 | 324 | 301 | 285 | 274 | 266 | 259 | 254 | 249 | 242 | 233 | 226 | 224 | 211 | 206 2.01
17 445 | 359 | 320 | 296 | 281 | 270 | 261 | 255 | 249 | 245 | 238 | 229 | 223 | 219 | 206 | 201 1.96
18 441 | 355 | 316 | 293 | 277 | 266 | 258 | 251 | 246 | 241 | 234 | 225 | 219 | 215 | 202 | 197 1.92
19 438 | 352 | 313 | 290 | 274 | 263 | 254 | 248 | 242 | 238 | 231 | 221 | 216 | 211 | 195 | 193 1.88
20 435 | 349 | 310 | 287 | 271 | 260 | 251 | 245 | 239 | 235 | 2286 | 218 | 212 | 208 | 195 | 190 1.64
21 432 | 347 | 307 | 284 | 266 | 257 | 249 | 242 | 237 | 232 | 225 | 216 | 210 | 205 | 192 | 187 1.61
22 430 | 344 | 305 | 282 | 266 | 255 | 246 | 240 | 234 | 230 | 223 | 213 | 207 | 203 | 189 | 184 1.78
23 426 | 342 | 303 | 280 | 264 | 253 | 244 | 237 | 232 | 227 | 220 | 211 | 205 | 201 | 186 | 181 1.76
24 426 | 340 | 301 | 278 | 262 | 251 | 242 | 236 | 230 | 225 | 218 | 209 | 203 | 195 | 184 | 179 1.73
25 424 | 339 | 299 | 276 | 260 | 249 | 240 | 234 | 226 | 224 | 216 | 207 | 201 | 196 | 182 | 107 1.71
26 423 | 337 | 298 | 274 | 259 | 247 | 239 | 232 | 227 | 222 | 215 | 205 | 199 | 195 | 180 | 179 1.69
27 421 | 335 | 296 | 273 | 257 | 246 | 237 | 23 | 225 | 220 | 213 | 204 | 197 | 193 | 179 | 173 1.67
28 420 | 334 | 295 | 271 | 256 | 245 | 236 | 229 | 224 | 219 | 212 | 202 | 196 | 191 | 107 | 1M1 1.65
29 418 | 333 | 293 | 270 | 255 | 243 | 235 | 228 | 222 | 218 | 210 | 201 | 194 | 190 | 175 | 170 1.64
30 417 | 332 | 292 | 269 | 253 | 242 | 233 | 227 | 220 | 216 | 209 | 199 | 193 | 189 | 174 | 168 1.62
40 408 | 323 | 2684 | 261 | 245 | 234 | 225 | 218 | 212 | 208 | 200 | 190 | 184 | 179 | 164 | 158 1.51
50 403 | 318 | 279 | 256 | 240 | 229 | 220 | 213 | 207 | 203 | 195 | 185 | 178 | 174 | 158 | 131 1.44
60 400 | 315 | 276 | 253 | 237 | 225 | 217 | 210 | 204 | 199 | 192 | 182 | 173 | 170 | 153 | 147 1.39
90 395 | 310 | 27 | 247 | 232 | 220 | 211 | 204 | 199 | 194 | 186 | 176 | 169 | 164 | 146 | 139 1.30
120 392 | 307 | 268 | 245 | 229 | 218 | 209 | 202 | 196 | 191 | 183 | 173 | 166 | 161 | 143 | 135 1.25
© 364 | 300 | 260 | 237 | 221 | 210 | 201 | 194 | 188 | 183 | 175 | 164 | 157 | 152 | 132 | 122 1.00
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22 P19

NPMY DY MIYWN NPT

aonn"mmntt| 1 2 3 4 5 6 7 8 9 10 12 16 20 24 60 120 0
1 4052.1814999.50 5403.35(5624.58 | 5763.65 | 5858.99 5928.36 | 5981.07 | 6022.47 [ 6055.85] 6106.32 [ 6170.10| 6208.73 | 6234.63 | 6313.03| 6339.39 | 6365.86
2 98.50 | 99.00 | 99.17 | 99.25 | 99.30 | 99.33 | 99.36 | 99.37 | 99.39 [ 99.40 | 99.42 | 99.44 | 99.45 | 99.46 | 99.48 | 99.49 99.50
3 3412 | 30.82 | 29.46 | 28.71 | 28.24 | 2791 | 27.67 | 27.49 | 27.35 | 27.23 | 27.05 | 26.83 | 26.69 | 26.60 | 26.32 | 26.22 26.13
4 21.20 | 18.00 | 16.69 | 15.98 | 1552 | 15.21 | 14.98 | 14.80 | 14.66 | 14.55 | 14.37 | 14.15 | 14.02 | 13.93 | 13.65 | 13.56 13.46
5 16.26 | 13.27 | 12.06 | 11.39 | 10.97 | 10.67 | 10.46 | 10.29 | 10.16 | 10.05 | 9.89 | 968 | 955 | 9.47 | 920 | 9.11 9.02
6 13.75 | 1092 | 9.78 9.15 8.75 8.47 8.26 8.10 7.98 7.87 7.72 7.52 7.40 7.31 7.06 6.97 6.88
7 12.25 | 9.55 8.45 7.85 7.46 7.19 6.99 6.84 6.72 6.62 6.47 6.28 6.16 6.07 5.82 5.74 5.65
8 1126 | 865 | 759 | 701 | 663 | 637 | 618 | 6.03 | 591 | 581 | 567 | 548 | 536 | 528 | 503 | 495 4.86
9 10.56 | 8.02 6.99 6.42 6.06 5.80 5.61 5.47 5.35 5.26 511 4.92 4.81 4.73 4.48 4.40 431
10 10.04 | 7.56 6.55 5.99 5.64 5.39 5.20 5.06 4.94 4.85 4.71 4.52 4.41 4.33 4.08 4.00 3.91
11 9.65 7.21 6.22 5.67 5.32 5.07 4.89 4.74 4.63 4.54 4.40 4.21 4.10 4.02 3.78 3.69 3.60
12 9.33 6.93 5.95 5.41 5.06 4.82 4.64 4.50 4.39 4.30 4.16 3.97 3.86 3.78 3.54 3.45 3.36
13 9.07 6.70 5.74 5.21 4.86 4.62 4.44 4.30 4.19 4.10 3.96 3.78 3.66 3.59 3.34 3.25 3.17
14 8.86 6.51 5.56 5.04 4.69 4.46 4.28 4.14 4.03 3.94 3.80 3.62 3.51 3.43 3.18 3.09 3.00
15 8.68 6.36 5.42 4.89 4.56 4.32 414 4.00 3.89 3.80 3.67 3.49 3.37 3.29 3.05 2.96 2.87
16 8.53 6.23 5.29 477 4.44 4.20 4.03 3.89 3.78 3.69 3.55 3.37 3.26 3.18 2.93 2.84 2.75
17 8.40 6.11 5.18 4.67 4.34 4.10 3.93 3.79 3.68 3.59 3.46 3.27 3.16 3.08 2.83 2.75 2.65
18 8.29 6.01 5.09 4.58 4.25 4.01 3.84 3.71 3.60 3.51 3.37 3.19 3.08 3.00 2.75 2.66 2.57
19 8.18 5.93 5.01 4.50 4.17 3.94 3.77 3.63 3.52 3.43 3.30 3.12 3.00 2.92 2.67 2.58 2.49
20 8.10 5.85 4.94 4.43 4.10 3.87 3.70 3.56 3.46 3.37 3.23 3.05 2.94 2.86 2.61 2.52 2.42
21 8.02 5.78 4.87 4.37 4.04 3.81 3.64 3.51 3.40 3.31 3.17 2.99 2.88 2.80 2.55 2.46 2.36
22 7.95 5.72 4.82 4.31 3.99 3.76 3.59 3.45 3.35 3.26 3.12 2.94 2.83 2.75 2.50 2.40 2.31
23 7.88 5.66 4.76 4.26 3.94 371 3.54 3.41 3.30 3.21 3.07 2.89 2.78 2.70 2.45 2.35 2.26
24 7.82 5.61 4.72 4.22 3.90 3.67 3.50 3.36 3.26 3.17 3.03 2.85 2.74 2.66 2.40 2.31 2.21
25 .77 5.57 4.68 4.18 3.85 3.63 3.46 3.32 3.22 3.13 2.99 2.81 2.70 2.62 2.36 2.27 2.17
26 1.72 5.53 4.64 4.14 3.82 3.59 3.42 3.29 3.18 3.09 2.96 2.78 2.66 2.58 2.33 2.23 2.13
27 7.68 5.49 4.60 4.11 3.78 3.56 3.39 3.26 3.15 3.06 2.93 2.75 2.63 2.55 2.29 2.20 2.10
28 7.64 5.45 4.57 4.07 3.75 3.53 3.36 3.23 3.12 3.03 2.90 2.72 2.60 2.52 2.26 2.17 2.06
29 7.60 5.42 4.54 4.04 3.73 3.50 3.33 3.20 3.09 3.00 2.87 2.69 2.57 2.49 2.23 214 2.03
30 7.56 5.39 4.51 4.02 3.70 3.47 3.30 3.17 3.07 2.98 2.84 2.66 2.55 2.47 2.21 2.11 2.01
40 7.31 5.18 4.31 3.83 351 3.29 312 2.99 2.89 2.80 2.66 2.48 2.37 2.29 2.02 1.92 1.80
50 7.17 5.06 4.20 3.72 3.41 3.19 3.02 2.89 2.78 2.70 2.56 2.38 2.27 2.18 1.91 1.80 1.68
60 7.08 4.98 413 3.65 3.34 3.12 2.95 2.82 2.72 2.63 2.50 2.31 2.20 2.12 1.84 1.73 1.60
90 6.93 4.85 4.01 3.53 3.23 3.01 2.84 2.72 2.61 2.52 2.39 2.21 2.09 2.00 1.72 1.60 1.46
120 6.85 4.79 3.95 3.48 3.17 2.96 2.79 2.66 2.56 2.47 2.34 2.15 2.03 1.95 1.66 1.53 1.38
[os] 6.63 4.61 3.78 3.32 3.02 2.80 2.64 2.51 2.41 2.32 2.18 2.00 1.88 1.79 1.47 1.32 1.00
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NY308M H199°3 MHIYONN NYaL

P

n x 0.10 0.20 0.25 0.30 0.40 0.50 0.60 0.70 0.80 0.90
5 0 0.5905 0.3277  0.2373 0.1681 0.0778  0.0312 0.0102 0.0024 0.0003 0.0000
1 0.9185 0.7373 0.6328 0.5282 0.3370 0.1875 0.0870 0.0308 0.0067  0.0005
2 0.9914 0.9421 0.8965 0.8369 0.6826 0.5000 0.3174 0.1631 0.0579 0.0086
3 0.9995  0.9933 0.9844 0.9692 0.9130 0.8125 0.6630 04718 0.2627  0.0815
4 1.0000 0.9997 0.9990 0.9976¢ 0.9898 0.9688 0.9222 0.8319 0.6713 0.4095
5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000  1.0000
10 0 0.3487  0.1074¢  0.0563 0.0282 0.0060 0.0010 0.0001  0Q.0000 0.0000 0.0000
1 0.7361 0.3758 0.2440 0.1493 0.0464 0.0107 0.0017 0.0001 0.0000  0.0000
2 0.9298 0.6778 0.5256 0.3828 0.1673 0.0547 0.0123 0.0016 0.0001 0.0000
3 0.9872 0.8791 0.7759 0.6496 0.3823 0.1719 0.0548 0.0106 0.0009 0.0000
4 0.9984 0.9672 0.9219 0.8497 0.6331 0.377 0.1662 0.047¢  0.0064  0.0002
5 0.999¢ 0.9936 0.9803 0.9527 0.8338 0.6230 0.3669 0.1503 0.0328 0.0016
] 1.0000 0.9991 09965 0.9894 0.9452 0.8281 0.6177 0.350¢ 0.1209 0.0128
7 1.0000 0.9999 0.9996 0.9984¢ 0.9877 0.9453 0.832F¥ 0.6172 0.3212 0.0702
8 1.0000 1.0000 1.0000 0.9999 0.9983 0.9893 0.9536 0.8507 0.6242 0.2639
9 1.0000 1.0000 1.0000 1.0000 0.9999 0.9990 0.9940 0.9718 0.8916  0.6513
10 | 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
15 0 0.205¢ 0.0352 0.0134 0.0047 0.0005 0.0000 0.0000 0.0000 0.0000 0.0000
1 0.54%0 0.1671 0.080Z 0.0355 0.0052 0.0005 0.0000 0.0000 0.0000 0.0000
2 0.8159 0.3980 0.2361 0.1268 0.0271 0.0037 0.0003 0.0000 0.0000 0.0000
3 0.9444 0.6482 0.4613 0.2969 0.0905 0.017¢ 0.0019 0.0001 0.0000 0.0000
4 0.9873 0.8358 0.6865 0.5155 0.2173 0.0592 0.0094 0.0007 0.0000 0.0000
5 0.9978 0.938% 0.851¢ 0.7216 04032 0.1509 0.0338 0.0037 0.0001 0.0000
& 0.99¢7 0.9819 0.943¢4¢ 0.8689 0.6098 0.3036 0.0951 0.0152 0.0008 0.0000
7 1.0000 0.9958 0.9827 0.9500 0.7869 0.5000 0.2131 0.0500 0.0042 0.0000
8 1.0000 0.9992 0.9958 0.9848 0.9050 0.6964 0.3%02 0.1311 0.0181 0.0003
9 1.0000 0.9999 0.9992 0.9963 0.9662 0.8491 0.5968 0.2784 0.06l1 0.0023
10 | 1.0000 1.0000 0.9999 0.9993 0.9%07 0.9408 0.7827 0.4845 0.1642 0.0127
11 1.0000 1.0000 1.0000 0.9999 0.9981 0.9824 0.9095 0.Y031 0.3518 0.055¢6
2 1.0000 1.0000 1.0000 1.0000 0.9997 0.9963 0.9729 0.8732 0.6020 0.1841
13 1.0000 1.0000 1.0000 1.0000 1.0000 0.9995 0.9948 0.9647 0.8329 0.4510
14 | 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9995 0.9953 0.9648 0.7941
15 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
20 0 0.1216¢ 0.0115 0.0032 0.0008 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1 0.3917 0.0692 0.0243 0.007¢ 0.0005 0.0000 0.0000 0.0000 0.0000 0.0000
2 0.6769 0.2061 0.0913 0.0355 0.0036 0.0002 0.0000 0.0000 0.0000 0.0000
3 0.8670 0.4114 0.2252 0.1071 0.0160 0.0013 0.0001 0.0000 0.0000 0.0000
4 0.9568 0.629¢ 0.4148 0.2375 0.0510 0.0059 0.0003 0.0000 0.0000 0.0000
5 0.9887 0.8042 0.61v2 0.4164 0.1256 0.0207 0.0016 0.0000 0.0000 0.0000
& 0.9976¢ 0.9133 0.¥838 0.6080 0.1300 0.0577 0.0065 0.0003 0.0000 0Q.0000
7 0.99¢6 0.967% 0.8982 0.7723 04159 0.1316 0.0210 0.0013 0.0000  0.0000
8 0.99¢¢ 0.9900 0.9591 0.8867 0.5956 0.2517 0.0565 0.0051  0.0001 0.0000
9 1.0000 0.9974¢ 09861 0.9520 0.7353 04119 0.1275 0.0171  0.0006  0.0000
10 | 1.0000 0.9994 0.9961 0.982¢ 0.8725 0.5881 0.2447 0.0480 0.0026  0.0000
11 1.0000 0.9999 0.9991 0.9949 0.9435 0.7483 0.4044 0.1133 0.0100 0.0001
2 1.0000 1.0000 0.9998 0.9987 0.9790 0.8684 0.5841 0.2277 0.03l1 0.0004
13 1.0000 1.0000 1.0000 0.9997 0.9935 0.94I3 0.7500 0.3920 0.0867  0.0024
14 | 1.0000 1.0000 1.0000 1.0000 0.998¢ 0.9793 0.8744 0.5836 0.1958 0.0113
15 1.0000 1.0000 1.0000 1.0000 0.9997 09941 0.9490 0.¥625 0.3704 0.0432
16 | 1.0000 1.0000 1.0000 1.0000 1.0000 0.9987 0.9840 0.892% 0.5886  0.1330
17 | 1.0000 1.0000 1.0000 1.0000 1.0000 0.9998 0.9954¢ 0.9645 0.7939 0.3231
18 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9995 0.9924 0.9308 0.6083
19 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9992 0.9885 0.8784
20 | 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
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P
1 X 0.10 0.20 0.25 0.30 0.40 0.50 0.60 0.70 0.80 0.90
5 0 0.5905 0.3277 0.2373 0.1681 0.0778 0.0312 0.0102 0.002¢ 0.0003  0.0000
1 0.9185 0.7373 0.6328 0.5282 0.3370 0.1875 0.0870 0.0308 0.0067  0.0005
2 0.9914 0.9421 0.8965 0.8369 0.6826 0.5000 0.3174 0.1631 0.0579  0.0086
3 0.9995 0.9933 0.9844 0.9692 0.9130 0.8125 0.6630 04718 0.2627 0.0815
4 1.0000 0.9997 0.9990 0.9976 0.9898 0.9688 0.9222 0.8319 0.6723 0.4095
5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
10 0 0.3487 0.1074 0.0563 0.0282 0.0060 0.0010 0.0001 0.0000 0.0000 0.0000
1 0.7361 0.3758 0.2440 0.1493 0.0464 0.0107 0.0017 0.0001 0.0000 0.0000
2 0.9298 0.6778 0.5256 0.3828 0.1673 0.0547 0.0123 0.0016 0.0001 0.0000
3 0.9872 0.8791 0.7759 0.6496 0.3823 0.1719 0.0548 0.0106 0.0009  0.0000
4 0.9984 0.9672 0.9219 0.8497 0.6331 0.3770 0.1662 0.0474 0.0064  0.0002
5 0.9999 0.9936 0.9803 0.9527 0.8338 0.6230 0.3669 0.1503 0.0328 0.0016
) 1.0000 0.9991 0.9965 0.9894 0.9452 0.8281 0.6177 0.350¢ 0.1209 0.0128
7 1.0000 0.9999 0.9996 0.9984 0.9877 0.9453 0.8327 06172 0.3222 0.0702
8 1.0000 1.0000 1.0000 0.9999 0.9983 0.9893 0.9536 0.8507 0.6242 0.2639
9 1.0000 1.0000 1.0000 1.0000 0.9999 0.9990 0.9940 0.9718 0.8926  0.6513
10 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
15 0 0.205¢ 0.0352 0.013¢  0.0047 0.0005 0.0000 0.0000 0.0000 0.0000 0.0000
1 0.5490 0.1671 0.0802 0.0353 0.0052 0.0005 0.0000 0.0000 0.0000 0.0000
2 0.8159 0.3980 0.2361 0.1268 0.0271 0.0037 0.0003 0.0000 0.0000 0.0000
3 0.9444  0.6482 04613 0.2969 0.0905 0.0176 0.0019 0.0001 0.0000 0.0000
4 0.9873 0.8358 0.6865 0.5155 0.2173 0.0592 0.0094 0.0007 0.0000  0.0000
5 0.9978 0.9389 0.8516 0.7216 04032 01509 0.0338 0.0037 0.0001 0.0000
] 0.9997 0.9819 0.9434 0.8689 0.6098 0.3036 0.0951 0.0152 0.0008 0.0000
7 1.0000 0.9958 0.9827 0.9500 0.786% 0.5000 0.2131 0.0500 0.0042 0.0000
8 1.0000 0.9992 0.9958 0.9848 0.9050 0.6964 0.3902 0.1311 0.0181 0.0003
9 1.0000 0.9999 0.9992 0.9963 0.9662 08491 0.5968 0.2784 0.0611 0.0023
10 1.0000 1.0000 0.9999 0.9993 0.9907 0.9408 0.7827 0.4845 0.1642 0.0127
11 1.0000 1.0000 1.0000 0.9999 0.9981 0.9824 0.9095 0.7031 0.3518 0.0556
12 1.0000 1.0000 1.0000 1.0000 0.9997 0.9963 0.9729 0.8732 0.6020 0.1841
13 1.0000 1.0000 1.0000 1.0000 1.0000 0.9995 0.9948 0.9647 0.8329 04510
14 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9995 0.9953 0.9648 0.7941
15 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
20 0 0.1216 0.0115 0.0032 0.0008 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1 0.3917  0.0692 0.0243 0.0076 0.0005 0.0000 0.0000 0.0000 0.0000 0.0000
2 0.6769  0.2061 0.0913 0.0355 0.0036 0.0002 0.0000 0.0000 0.0000 0.0000
3 0.8670 0.4114 0.2252 0.1071 0.0160 0.0013 0.0001 0.0000 0.0000 0.0000
4 0.9568 0.6296 0.4148 0.2375 0.0510 0.0059 0.0003 0.0000 0.0000 0.0000
5 0.9887 0.8042 0.6172 04164 0.1256 0.0207 0.0016 0.0000 0.0000  0.0000
6 0.9976 0.9133 0.7858 0.6080 0.2500 0.0577 0.0065 0.0003 0.0000 0.0000
7 0.9996 0.9679 0.8982 0.7723 04159 0.1316 0.0210 0.0013 0.0000 0.0000
8 0.9999 0.9900 0.9591 0.8867 0.5956 0.2517 0.0565 0.0051 0.0001 0.0000
9 1.0000 0.9974 0.9861 0.9520 0.7553 04119 0.1275 0.0171 0.0006  0.0000
10 1.0000 0.9994 0.9961 0.9829 0.8725 0.5881 0.2447 0.0480 0.0026  0.0000
11 1.0000 0.9999 0.9991 0.9949 0.9435 0.7483 0.4044 0.1133 0.0100 0.0001
12 1.0000 1.0000 0.9998 0.9987 09790 0.8684 0.5841 0.2277 0.0321 0.0004
13 1.0000 1.0000 1.0000 0.9997 0.9935 0.9423 0.7500 0.3920 0.0867 0.0024
14 1.0000 1.0000 1.0000 1.0000 0.9984 0.9793 0.8744 0.5836 0.1958 0.0113
15 1.0000 1.0000 1.0000 1.0000 0.9997 0.9941 0.9490 0.7625 0.3704 0.0432
16 1.0000 1.0000 1.0000 1.0000 1.0000 0.9987 0.9840 0.8929 0.5886 0.1330
17 1.0000 1.0000 1.0000 1.0000 1.0000 0.9998 0.9964 09645 0.7939 0.3231
18 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9995 0.9924 0.9308 0.6083
19 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.9992 0.9885 0.8784
20 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
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p

df 005 .01 025 .05 10 25 50 75 90 .95 975 .99 995
1 0.0393 0.0°157 0.0°982  0.0%393 0.0158 0.102 0455 132 271 384 502 663  7.88
2 0.0100 00201 00506  0.103 0211 0575 139 277 461 599 738 921 106
300717 0115 0216 0352 058 121 237 411 625 781 935 113  12.8
4 0207 0297  0.484 0711  1.06 192 336 539 778 949 11.1 133 149
5 0412 0.554 0.831 115 161 267 435 663 924 111 128 151 167
6 0676 0.872 1.24 164 220 345 535 7.84 106 126 144 168 185
7 0989 1.24 1.69 217 283 425 635 904 120 141 160 185 203
8 134 165 2.18 273 349 507 734 102 134 155 175 201 220
9 173 209 2.70 333 417 590 834 114 147 169 190 21.7 236
10 216 256 3.25 394 487 674 934 125 160 183 205 232 252
11 260 3.05 3.82 457 558 758 103 13.7 17.3 197 219 247 2638
12 3.07 357 4.40 523 630 844 11.3 148 185 21.0 233 262 283
13 357 411 5.01 589 7.04 930 123 160 198 224 247 277 29.8
14 407 466 5.63 657 7.79 102 133 171 211 237 261 291 313
15 460 5.23 6.26 726 855 11.0 143 182 223 250 275 30.6 32.8
16 514 581 6.91 796 931 11.9 153 194 235 263 288 320 343
17 570 6.41 7.56 867 101 128 163 205 248 27.6 30.2 334 357
18 626  7.01 8.23 939 109 137 173 216 260 289 315 348 372
19 684  7.63 8.91 10.1 117 146 183 227 272 30.1 329 362 386
20 743 826 9.59 109 124 155 193 238 284 314 342 376 400
21 803 890 10.3 1.6 132 163 203 249 296 327 355 389 414
22 864  9.54 11.0 123 140 172 213 260 308 339 368 403 428
23 926 102 11.7 131 148 181 223 271 320 352 381 41.6 442
24 989 109 12.4 138 157 190 233 282 332 364 394 430 456
25 105 115 13.1 146 165 199 243 293 344 377  40.6 443 469
26 112 122 13.8 154 173 208 253 304 356 389 419 456 483
27 118 129 14.6 162 181 217 263 315 367 40.1 432 47.0 49.6
28 125 13.6 15.3 169 189 227 273 326 379 413 445 483 510
29 131 143 16.0 177 198 236 283 337 39.1 426 457 496 523
30 138 150 16.8 185 206 245 293 348 403 438 47.0 509 537
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df .005 .01 .025 .05 .10 25 .50 75 90 95 975 99
1 0.04393  0.0°157 0.0°982 0.02393  0.0158 0.102 0.455 1.32 2.71 3.84 5.02 6.63
2 0.0100 0.0201 0.0506 0.103 0.211 0.575 1.39 2.77 4.61 5.99 7.38 9.21
3 0.0717 0.115 0.216 0.352 0.584 1.21 2.37 4.11 6.25 7.81 935 113
4 0.207 0.297 0.484 0.711 1.06 1.92 3.36 5.39 7.78 9.49 11.1 13.3
5 0.412 0.554 0.831 1.15 1.61 2.67 435 6.63 924 11.1 12.8 15.1
6 0.676 0.872 1.24 1.64 2.20 3.45 5.35 7.84 10.6 12.6 14.4 16.8
7 0.989 1.24 1.69 2.17 2.83 4.25 6.35 9.04 12.0 14.1 16.0 18.5
8 1.34 1.65 2.18 2.73 3.49 5.07 7.34 10.2 13.4 15.5 175 20.1
9 1.73 2.09 2.70 3.33 4.17 5.90 8.34 11.4 14.7 16.9 19.0 21.7

10 2.16 2.56 3.25 3.94 4.87 6.74 9.34 12.5 16.0 18.3 20.5 23.2
11 2.60 3.05 3.82 4.57 5.58 7.58 10.3 13.7 17.3 19.7 21.9 247
12 3.07 3.57 4.40 5.23 6.30 8.44 11.3 14.8 18.5 21.0 23.3 26.2
13 3.57 4.11 5.01 5.89 7.04 9.30 12.3 16.0 19.8 224 247  27.7
14 4.07 4.66 5.63 6.57 7.79 10.2 13.3 17.1 21.1 23.7 26.1 29.1
15 4.60 5.23 6.26 7.26 8.55 11.0 14.3 18.2 22.3 25.0 275 30.6
16 5.14 5.81 6.91 7.96 9.31 11.9 15.3 19.4 235 26.3 28.8 32.0
17 5.70 6.41 7.56 8.67 10.1 12.8 16.3 20.5 24.8 27.6 30.2 334
18 6.26 7.01 8.23 9.39 10.9 13.7 17.3 21.6 26.0 28.9 315 34.8
19 6.84 7.63 8.91 10.1 11.7 14.6 18.3 22.7 27.2 30.1 32.9 36.2
20 7.43 8.26 9.59 10.9 12.4 15.5 19.3 23.8 28.4 314 342 37.6
21 8.03 8.90 10.3 11.6 13.2 16.3 20.3 24.9 29.6 32.7 355 38.9
22 8.64 9.54 11.0 12.3 14.0 17.2 21.3 26.0 30.8 339 36.8 40.3
23 9.26 10.2 11.7 13.1 14.8 18.1 22.3 27.1 32.0 352 38.1 41.6
24 9.89 10.9 12.4 13.8 15.7 19.0 233 28.2 332 36.4 394 43.0
25 10.5 11.5 13.1 14.6 16.5 19.9 24.3 29.3 344 37.7 40.6 443
26 11.2 12.2 13.8 154 17.3 20.8 25.3 30.4 35.6 389 419 456
27 11.8 12.9 14.6 16.2 18.1 21.7 26.3 315 36.7 40.1 43.2 47.0
28 12.5 13.6 15.3 16.9 18.9 22.7 27.3 32.6 379 413 445 483
29 13.1 14.3 16.0 17.7 19.8 23.6 28.3 33.7 39.1 426 457 49.6
30 13.8 15.0 16.8 18.5 20.6 24.5 29.3 34.8 40.3 438 47.0 50.9
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OUUL

D2 DM9MIN OXTHAN HY DOYANN NNYIND NNIPTI A DA NN (5
: B 139¥ MIN2 DOYIAND NHYANN NN IPTL 0 M .O0NDN

21ND | OVIN | 120 | DNV | yaN/ DOV 190N
50 15 20 15 A Dnn
20 10 20 60 B mnan

N> A NN DOYANN NNYANN DNN 5% YW MPNIN NN IPTL N
55N Ny 3:1:1:15v oda

NYND NMMIND P2 D T7aN DMP OXN 2.5% DY MPNIN NN K172 .2
D100 DXVYI19N DY DIYIANN NNDINN

LDONY W (chi-square) 72 7Y MIYWN NP>T21 HP VITVD (6
17 551 ,PTaY DOINWNN NIV P2 MO NNMP KD D PION VITIVON
PN D) XD /7 D) .Mpnam

SINWOD DTN HIAPNNY DNINWN MY HY O NHav PnY (7

fOO1Y, | Y, Y, |Y,

200 X,

200 X,
160 | 120 | 60 | 60 | f(y)

(PV) DRSIND MPNANIY >TD NYA0N TIN2 NINIVN NPND MM NN
2100% MPNN

DY MIIVN

LDYT2IWVN DY NN MYIAYI PDINRD DTN PP ww oy (1
NV MINYNI DN NYOY PA PN DTIN PRY PO (2
SN NIN Y TIIND XISMD RN NP P IVP PRY D) (3
(0.223,0.297) > OP .2 10% .8 (4

NNV NI N NN DOYIAND NNDINIY PO X (5
.DOYIAND MNOINN N1NN NPVNN P2 DTN VWY PID) .2

Ny (6
:N920 YNY (7

fx) |y, |V Y,
200 | 80 | 60 [ 30 [ 30| x
200 | -8 | 60 |30 30| x

400 | 160 | 120 | 60 | 60 | f(y)
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YPI — NN YWIDNY MIYWN NPT MON ONXD NN )2 YYpPn

YT MYV NPYTIAY DIPY NPINLP SNV ¥ MNWN D55 12W MON OXRY NN
MY NPENNINY XN DARN NIYYN TURD NN WM DY MITTN
.DMMPNN DMIN2ND DININD ON )N, NNT DD

: (YDA PIND) NANT

2992 . PYN MYNID R 109190 Miyasn 10w nyv 120 0owy 200 DY 0X 710 1992

D197 P2 572N 0»P oD R 1Iyind 1wrax> onv Nyv 80 0123 200 SY DXTH
ND JN2N T DY D) NNT PITAD IWAN DN 1079230 DY) DOWIN YV Nyasnn
NP MNYO MIYYN NPPTAOT DY O MON

MmNy

SPYN MYNID R THOYIND MYasn 1w nNyv 120 0ow) 200 Dv 0xTn 1P (1
972N D»P ONN R THYINY 1WA DNY NYL 80 B’I12) 200 YW DXYTN 1P
10°72)N YY) DOWIN DY NYANNN DT P2
.5% Yv MpnN2m NN P12
DONOND NN OITYY N

JPENNIDONYI MIYYN NPT OY A

TO NN MDA DXPOIW DNYW IPNNN 60 DINNY DOWIN 200 NP (2
PPN OMINGIA 2NN INYNI 50 NTO NN MY DIPOIWY N TINN
JPNOMINIA ANND INYM) 90 NTO NN MY DIPOIY NIV IN TINN

IR NDNINY DMNMY NOMWN NINOY NYaLV N N

N M) PPN ONMINIIL 2NN RNDOND MND0NY THND 1NN OND .2
DYPOIY XDV 28NN NMYD NPTO NN MDY DXPDI TWND
.90% Sv NV NN PITA INPTO NI MDY
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:DMNMP? Nan

P9
029990 MHI1HN

VY /0N ,2%),NDIDON NN :HWNY) YR MMNT PIIRNIN — 39999N NINVN
(D”0N OXYTHA T

IN 71721 NOLNA IRIIN D) YRIND MIVIT XD PIIRNIN — 2991 NInvun
.DMIPN DHNVNI TPV PIDY) NPPIVNMPNRIA .(YAVN NHVNA

AXOINY, 1H5UND) DPTHN DY MID NIN VDD DINVNN IND NV
b IN a HWND — OPTIN NOD MWD NINA 1DIDN) TA02 TANX T DIAPN — Wap
AE(X) WX g4 ) MIDANNN 1270 NN MINMHN NIMN > X, 2P0 Mnwn 35

AV (X) W o ) MDONNN DY NN NN X TN — MAYN

{0y ) MMVYN SV yNvn NN — 1NN VD

D»IPN DINWN MY JW NaMWNN NNJINND TT10 — (covariance) NAMYN MNY
:(Cov(X,Y)) DY PN DY NN NN MIYON)

DmNIN O XY < Cov(X,Y)=0

.DMNWNN 229N OXNN < Cov(X,Y)>0

.DOINWNN P20V ONNN < Cov(X,Y)<0

DNNINNONYA XY < omMbnonba X,Y

MY PAOINONON IYPN NI NPIY 1710 — 10929 DY OXRNNN DTPN
Ty = C(;L);yy) : DNNVN

-1<p<1

.DINVNN MW P XIN Y2PN MINY OXNND 77 =1
LDMINVYNN MY PA RIN IDOOVY IR ORNN 77 = -1
LDINVNN MY PAINDY DORNND OPP NI =0
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$OTNIN

DTN 92 NN INNNDN IPNIN MHNWNRN TIY — 90999
.DXTHN DX INNNDN IPNIN MNYHN TIY — TIR/SVDIVVD

o)1 MVIVNN
n X
% E(X)=
n
(X, - X
o _Sa 20 V(X)=0"=E(X~E(x)
n n

— Sy _ cov(X,Y)
S SENIEINGT

1NPIVVIOLVLLA DIPINY MNNDN
:DWAP b,a-1,0"IPNn OINYN Y ) X »

)APYVRRIPAIA!

.
DX =X X K+ X
t=1

.
D.a=Ta :yapov oo .2

t=1

T T
.aX=ay X, 101901 9193 M12PY = MNWN 9193 1P HY 0190 .3

t=1 t=1

T T T
(X EY) =2 X £, - DIMI0N WIN/DIODY = YIN/DD YW DD .4
t=1 t=1

t=1

T T 2
> X ;{th] DI YOI 5
t=1

t=1
T T T

XY =D XY,
t=1 t=1 t=1
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: DXMNOY MITIN

.i(xt—i)=o 10 = Y$MNNN NPLLN DO .1

t=1

: (MMYN NNN) YXINNDNND NPYIDIN NPVLON DDD .2
T

T _ T _ _
S =D (X = X) =YX T =Y (X, - X)X,
t=1

t=1 t=1
: DAMYND MNVUN YV NN .3

T _ _ T _ T _ T _
Sy =Z(xt - X)(Yt —Y):ZXtYt ~TXY :Z(xt —x)Yt =Z(Yt —Y)Xt
t=1 t=1 t=1

t=1

: N2NMNN PN
.E(a)=a :y11p =yapovnomn .1

: TMYNINN WIDI/DI1D0Y = wIDI/0100 YW nHNIn .2
E(XxY)=E(X)£E(Y)

.E(Z(Xi))ZZE(Xi)

:MOMNN PIDN/D9DD = PIDdN/Y9 Sw noMN .3
E(X-Y)=E(X)-E(Y)

X E(X)
E(ﬂim
E(x?)=[E(X)]

: 1YNIND Y MINY NINNNODIV NYOVN .4

.E(a/lx J_rb]:a/1~E(X)J_rb
a a

: DMV OPIN
: DYPNN DMININND OND/OMONONDA Y - X May .1
:NPMIYN DIDD = YI9/D1DD DY NIV
V(X +Y)=V(X)+V(Y)

'VZ(Xi)ZZV(Xi)

:DYPNN ONNINKD/OMON Y -1 X My .2
SNPMVYN DD = YWIN/DIDD DY MNY

V(X £Y)=V (X)+V (Y)£2-Cov(X,Y)
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V(a)=0

’V(aix):v(x) :0=ypovnmv .3

V(aX +b)=a®Vv (X) :1mwn Dy mIord m8nINovIv nyown .4

DOWAP HND DMPANN DNINWNID DIONMNHD NNV NONINN YPIN e
AMMYY I NOMIND NINND DINNY)
TINA DIRVIN DNINWND DOPONN DNNVHY DIONMNN NNIDN YPIN
ANDIOY NIND INY DWIAPN PI) NIOON

:DOMYNN NNVN PPN

.cov(X,a)=0 :0=wy1ap> Mnvn yanamvn nmv .1

.cov(ax,bY) =ab-cov(X,Y) :¥12P2 ©999110N DNNWN ¥ NOMWN MNY .2

cov(X, X)=V(X)

. S TINWNN DMV = 1NSY DY HINYN HY NOMUN DY .3
cov(Y,Y)=V(Y) ! ’

$YOMNPNRN HINN

/ Y=a+[X+U
mnwvn : ©YMVNIS nnwn Y9N
REAVA)A TN - « 9’190 TOINIPN
NV - 3

DN RY TR DWIAP DM00N 0N S o, Y, =a+BX, +U, :5Tma .1
NIPI OOTNIND NDAP TONN) DXTOIN DAPDY ONMINX TIYND DD DN
APNTNNR

B9 TINN NN B Y a9 TOIRN NN & .2

DOV NVIVIA IAVINY DIXTNIN DN (979IK) DOXNIND DIV YTNIN .3

f =y Oy 5112 DMV .DIMINON
. B - 99T 1y 5772 DIMDN DINK DITHIN
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DTN Y22W N1 DIPN DNNWN DN f-) ¢ 0P 0N B-) o Tva .4
DINN -1 ¢ ©9apNNn

— (OXT9N NN TINND P NIN) IYTO IMIND U.-) f-) a IN .5
I N IDINIOITNIND PN

: D)1 MOININ PN VDN RNV, G, IR NYTD VAN .6

7PDIIN 299 YapnHn (Yt) 920N MNWHN YW Nesn Twn, X, My -
Y =a+ X, NN

A0 =Y, =Y, 20n (Y] DI 299 1980 TIWNN (Y,) 18NN Yw poon -

Y,

(DX)792) THNIN NOMNINIIP —
(MPDIVIINA OXTININRND POV P weees
NTTIANMINN
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:MMINY

s DINAD DN IN MO NN (1

.i(xt—i)2 =3 (X ~X)X, A

DX =X)=0

(x-X)
) (I E A
Z(o}+/§xi)(xi—i):[}(x,—i)2 n

D220 NN b-) a OWIAPM cov(x,y),var(x),var(y) :MysNNI NVl (2

LYY X PAORNNN DTPN )

NV MAIIVN
oM (1
.acov(x,y) .7 .a’var(x) .3 .var(x)+var(y)+2cov(x,y) .2 .a’var(x).N (2

cov(x,y)

’r:\/var(x)x/var(y)

A .cov(xy) N
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)

0NMNan D'YViaMn "TNIX

P9

A

B a DTN NOIAPY B O a DY NTNIRN NVOY — Ordinary Least Squares (OLS)
: IHRNRD MYV 212> DIDO NX DIDIPNY INDY

.min_, > aZ=min_ > (y, -9,) = mindﬁZ[yt —(d+ﬁ’xt)}2 =7

. B-Y ¢ DTOIND DDIAPIN 1N TIXPNAN NI TINN

IMNOY PN | TN N5 YT MDY TN OY SN
Y, =a+Uu, Y, = BX, +U, Y, =a+ X, +U,
T — —
g 2(Xe=X)(v-Y)
[=X 1
S - \2
. XX ;(Xt_x)
- T X, = X)Y, N
Xz 4 t t DITNIIND
2 (X.=X)
t=1
a=Y - X
. E(8)=5
E(&)za E(ﬂ)Zﬁ ( ) nouNIN
E (&) —y Y12INN
2
L v(5)=3"
v | V(D) .
T D X! 1 X? DTN
2| vera(b X
SXX
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DWNDIN NMNPND TV NPRN TONNI MOIAPNN 7NPININN MRNWNN
: (302 =min) DN MYPNANY NI HY DIPNNT MM DMNN

: (7NN OY) YONYPN DTN MN2Y
D 0,=0 :a Yv PN
0% =0 : g OwNPMm
STIIN NOY 57N N2y

0% =0 :7292 8 nPM

SV NPONIND MRNYNIN N

: DMIVOINDND NNONN .1

NMYRIN DIVNININ NNONN P NOYPININDY XYY MO @
YN NIOVDINDN NNONN P NDPPNN TN NI MO

:NPIDONRD NMNONN .2
.cov(x,0;)=0 .N
.cov(¥,,G,)=0 .2
V=4a+BX=Y 2
(19X TMN DY) YONIPN NPDNIN IP NIY MOPN NPIIND MNONN e
7292 OXY 7”2
$11909997 1M HY MPONRIPH MNINN

12000 MNWRY 120MN MNWNHN P IO WP 0P .1

)
.Sy :Z(xt_i)zio P RPN X .2

t=1

999 E(u,)=0 1981 955 DAN NN TINIPNN NYIOND NoMN- .3

< NMVYO) NININY NINHD DNMIN NONIND N < DMIPN DINWN OPX X, .4
.cov(X,,u,)=0
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:TPANN DOY NP TIRIPRN NYINNN MNVY : NPVOTPOINN .5
A9V (u)=0;
t=s 999 cov(u,u,)=0 :n7ay, .6

U= N 9091 NNYONND NPRIPND MYIONN .7

$DYTNIND 7NN

.DXDPY DY PVN MIDN , DN INRPD DN DXNMININ DIVIIN YTNIN
:DPINYY 1
Yo 5w mANDY I8NTINDITVI NINNY DN 97N
P = D WY, 1 DOPNND TN N TN TP, DWNnD B-w e

X

n Y
P =555 5unb 9957172 X 0y v syamp 2on W, qwxo

2.X

% _ Z% PN NY F= Wy, NN TOIND IR N0ANY 1T

: TINAN NN MINND I 1T TOIN
. X
ﬁ = ZZ—)t(zYt = ZWI -Yt
t
X
W, =7
2 X

DINOPY THIN 12T T

DOV e
Y, IN D90 MOX W,
MNND NIN PN DTN )2 OX NION) NPIN/YINIVI IN MDNA MY NON Y,
NpIn/vnva
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:PON DN .2
DN MPDI2INA THIN NI WX J T01RIY NPAN N ONONJ TOIN
E@)=9 :07pnn

7P0N 0N KN TNIN DN DYTY TXD

MYNNNI THIND NN DIRVIN — MDD NTIAY Y8IY ¥ PNYNIN 2O .1
JPI2ON ONNM DTN NN Y, =N DIPNA DIINN — PTPNND TVNIN

DN e

u
NMWYN ,NIMNN TINT DIRY) < DPIPN DINWN NN |

Yi

D
NOMND NINN KXV < (470D NNIN 13 DY) MIPN MNYN NN X,
a

YIND DRYP < OWIp

A1) -0 TINI ANWI TR MINWD)

D mmvh nomnb

MY NONIND DX NN THIND DY NONIN DIDOYaN NV Adwa .2
.1P0N 0N TNIRD IN YTPNND TVNIAD

t 995 E(u,)=0 (3) MmN S¥ \Mn»pnn X 29NN 7»ON 0N e
.cov(X,,u,)=0 (4) -

Y .3
NV MLVP THINN HY MNYNY 9D AN MLPN MNYN YYD MDY
YTPHINN TVNIDT 21NP P XINY INY DM MIANON W 1D
STOIN NI IMN OOYIINI

:INY MVP Y NNVYNY DIPAN DX J,-10 TNV DY TOIN NP>
V(&) <V (5,)

onov N3P N2 NN NINMVYN YHya DN 9" IN — AP OINY VOV
.B.L.U.E : DXX3) DM ,(MONN MI0N DOINION DITOINND N¥IAP)
.(Best Linear Unbiased Estimation)
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TTOIN DV NV DAVNND T¥D
t 999V (u,)=0; (5),cov(X,,u,)=0 (4) MMM D»PNNS M»N

MY NN DXIYNND MNP N ON .t=s 939 cov(u,u,)=0 (6)-)
AMNYN RPN DI 195) DTIPN MMONNI U, NN DIDIINN DIDNN HY

:MPY .4
0NN DV OITPHIND TIVD TNIND 2PN’ 1D DTN DITHNY DD
VY T NN, THIND NN AWN NPNAXN NODINRD DXTHN NN D>TH) ON

(é — 9)
) : TYDIVIING YTNIND VNI
(T - oo)

:MPYD XNION MNIN

TN TOIND,MINN D02 .0XTNHN DTN DY MISPND NPND 2N THIND
LPY TP RIN NTOININ DY NNY TRIRDY VI .0XTHN DTN YOI Nynd
DIVIIND VNI DPY NPNY 5P KD NITHINA YD DITHA AWINNDN TOIN

SAMNOINN NNINY D’AYVYN 1 01’0

PN DNON .1

DTPNINRN DTN DX Y, DIPNI DNND < TOIND NION .2
Y, =a+ BX, +U, TN 0Y 9 Tina
Yo = AX + U, TN RDD 5 TIiNa

DOND MY L3
MPY ,MNY ,NOMN VN 4

.PVN IDIND YNIDNONIN MNNN NPINOPY e

Y MY NINIAD YNIIN ONIN NNNN 1PON IDIN NPINOPY e
A IPIN-DINY LIAVN 9D TRIND

TOIND DY INPNA P RONX,MINKD NINONA NN MPX MDPY o
ND TRIRY TI .(291D DXTN DY AWINKI RD) DXTNHN DTN DY IXPNI
2OPY NPND YT MOLN TON INOINND NPND N

DMYNN DXTHIN NIY . TNIND DY MM DY NYAWN MDPYN e
VP TOIND NNV TD INY DI OXTHN DTNV D3I : OXTHN DTN
J9IND YVNIAY ANV DY PN TRIND
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:MMONY
:09N39N 51N

MNINN D95 MPPPNN VNS |, T =100, Y, =a+BX,+u, 2TmnNm (1

NPONOPN
100 50
N ZYt - ZYt
P=E L TN P
Z Xi— Z X
t=51 t=1
NI ND /7 ) . f-9 LN ION TN PN B TAIND . N
NI XD / P2 B9 DPY TN B TIINA 2
NI ND /7 P2 L B-9ONYY TN S TOIND )
NI XD/ P2 B9 9w TN ION B TOINRD T

NN S 9V IIPNHND NN .

J

MNMPNN NPORIPN MNINN DI IWNI LY, = SX, +U, oTmn pny (2
(TN ROD TN 25 oOwH )

. Zyt
PB= S TOIND P

2
NYTY AWONONR /NI XY /N2 & S-9 DO TN IN S TOIND N
1N DIPIN-DIN) VIVYN THD DY .2
N DY TN NN B 9 POPony
NYTY 1 KD 7 1D XY /7 1193 : DYMINAN DN THINND
4 9V TOIPHND MNVAOIN )

INMOPNN NPONRIPN MNINN DI IWRD LY, = X, +U, 2T PM (3
(TN XOD DTN 25 DOV W)

= XY,
PB=—E=— CTOIND DM
(%= X)
B 5¢ NSMNN N N
YT IWON ON / 1123 NI 7 1122 E(B)<B
DXNINSN DM TN D PIONT N NPIN-DINI LAVYN THO DY )
NYT2 I NI /NI NI /7 ) . BNV DY TN N

z Xth
?—2 TIIND DV TOPTPNHNRD NNV OINN T

2%
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INMPNN NPONRIPN MNINN MORWN D51 (4
Y=o+ SX +u, RN DTN ,97IN ON DITDIND

NYTY AN N / 112) NI / 1123 E(Y,)=E(Y,) N

;
NYTY IWANOIN / NI N /7 1) DX =X)Y=0 2

t=1
NV STIND NPNN )
DN DN OOMNSN DMWNIN

NYTY IWANON / PN XD 7 )1 .iut =0 : NN
t=1
: BN, 1, =0.57-W NN OX .7
IOV NIDNA NN i
22PN NN NN i
JLDOND MY NIONA NI i
.DXDMPN OMNMN TAD DY WO NX NAPD JMI XD v
: N9 NN MYV NN IO .0

.i(xt—\?)utzo i

t=1

.NI2N2 N312) NN 5N NIYONN NNX N iV
DN DR DXNINSTN DIWNIN YTOIN )
u, DY MNVNVY NN DX 70N

NYTY IWANON /7 112 NY / )12) AP PN
NI9N2 PN NI 7PV 0N TOIN 3
YT IWAN N 7 112 NY 7 )12) 2PY THIN D)
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JDIND T QDD oINY A Do N (1
~ 10007
v (ﬂ): 100 50 z -1
BES
t=51 t=1
2
V(4)= Toy . .2 AN N (2
(22%)
2
N9 M NY A .E(/’E’):LX‘_2 N (3
2.(%=X)
0_2
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