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G Y G 2217 - es«S)5332S5ca 

2533Cca C5>42558 (02) 

geftr) 22,253255© (03) e®-«&25* 8 ^2gOx estscaarfan. 
EJSS*233C5 2S5©$>8 eaescaz/j Qi®£b. 
C35-e&255ca255'2S; K 0 8 2 5 3 255g SOTJJSCS. 

1. (a) ."eooS)333253ca" (statistics) cajg 253® 253*4? 

(C253^01) 

(as) eg^zSza e3oS533255&3 (inferential statistics) ess? 8es°2sc532rj®253 ©oSaaznca (descriptive 

statistics) azsd ©Osnea c^ao^cS 25505253*255. 

(eag-^ 04) 

(a^) g g g 253qg2S5° e32S2550 J320235 d © 3 ©2533®G5253* » 7 j Q ^ ( 5 25505253*255. 

(i) esocotoznca (population) 

(ii) zflcax̂ ca (sample) 

(iii) 2̂53*255 (data) 

(iv) 8©e33̂  (variable) 

(v) 2533®®3@ 535®3«& (nominal scale) 

(C2£2^ 15) 
(§tf Cq̂ § 20) 
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®£>33255oa, ©otaerfOoa ea2o ©ozsca zflSOOznca 2536255*253. 

(c«?̂  03) 

0080253 © 3 8 2 5 5 007.(3® "t23̂ 255 (253255*06052550 63253 a S ) £320253 <̂253*®D. 
0.61 0.48 0.35 1.34 1.26 0.62 1.15 0.46 0.27 0.75 0.40 0.38 
e?©3©o3* (i) ©O3325503 (mean) (ii) ®0:oes°Oo5 (median) (iii) ©325303 (mode) (iv) 23636303 (range) 
(v) 8©<325330o3 (variance) (vi) e3®®253 a£3co®253oa 00-6625503 (standard deviation) ©esaoaarto. 

( 6 2 5 3 ^ 06) 

®'C33P255®0da E2253®£3253 8g8© 6320 2533(303 32536 8®6o925303 2§S®0 0253*25363 863,253* 253«^©3C3®255* 

t*2253®£3253 8§S)q ^253*253 £ 3 0 3 2 5 3 * K>D8Z53 25368. ©̂253253̂  8 g Q ?Q255®£3255 2553(3 a253*2536o3 e25jO 
?2255®£3253 e3oS>333© £320253 ©0g©© e3£J033 37.253. 

2533C03 (̂ 255) t0.253®£3253 63oS)333Q 
0 - 1 0 0 31 

100-200 24 
200 - 300 12 
300-400 14 
400 - 500 8 
500 - 600 7 
600 - 700 5 
700-800 6 
800 - 900 5 

900-1000 3 

2̂53*253 ©333£3°29o3 63̂ 203 gggSj g63*25335253 2536l£3-S6o3253* 25305255*255. 
( C 2 ? ^ 08) 

8g255* 50 ©€©255253̂ 00* §̂ °3 ©OO® Q&Slq £35253*aS-€&03253̂  (33300253* ( J 2 ? ^ £550253 <̂253*®D. 
C2£2-egOc e33®32533303 ©63303255*253. 



15 20 22 24 25 30 33 38 45 
3 4 5 10 11 9 5 2 1 

( e a g ^ 03) 
(§0 20) 

®0®ea8c3o £38253*883© (significance test) cas/j 2§®26s°e_? 

( e * 8 ^ 02) 

aOS ecoco (critical value) easo e 0 3 g®efoaca (critical region) erad ©Q Z D S S zs3,®25?<;? 

(eas^i 02) 

d s 8®3 ®32538®ca° ccfct® 400 £33253* sflrfeaa^an 253 d 8 . £ 3 3 2 5 3 * Q ( 3 253253*Qca £38253*883 z S 5 ® eaqtos £33 253* 

®coS 25253 ztBcaî cozsf ®2S33*d3 00253*2533 c^ . g 2 § © ( 3 020253 4 1 2 5 3 * © © . 

383 385 385 387 394 397 398 402 405 406 406 408 
409 410 411 412 413 413 414 415 415 416 416 417 
418 

98% 253 So&beS ®00®29253* di§3®3 @32538®C3° 2538»*e33e_253ca 253 d253 £33253* ©0oSc3253 £33®325333 3 d 
cdct® 400 253* ^7.8 £35253*883 25)d253*253. 

( ( 3 2 £ 9 ^ 10) 

3(3* 3 2B88°£334253©C3253* 253®3 2r38B*£33̂ 253c3 253 d253 3(3* 3 ©d0OC3ZSS* eg® 25)d®® £3T.C3 750 253* 
(̂3*®0253 3 0 9253309 253d8. EaE3®£038 ® ( 3 e 3 ©2533*d3<02SJ* 3(3* 3 36253 £33®3253C3 £2303, 2 5 3 3(303 

£3;C3745 253* £320 e3®®253 3£30O®253C3 £37.03 60 253* 3 0 © £ 3 3 0 3 3 00253*2533 3(3* 3 253 8B°£33 4253033 ©CO* 
9 2 5 3 3 0 3 C 3 g2S253*®8S°£3 2S5®0 g®3"€S©253* £33253*8 ®30 29®3<̂? CC = 0.05 ® 0 3 3 4300 253*253. 

• (esB^g 06) 
(go eae<§ 20) 



5o3gd253°©cc* ©oses eaao Sgjsteco* ©U2531®® gd © 2 a c 5 os3255*2S®253* 63d<3 ©&So3 e3®3253*a>2553©o3255° 2 § ® « 5 c j 8 

£55255*883 zSSSO £3&@G3°88-€& £3®3CO®255* S82S3* 5o3gd2S3* 12 ©4©253253,©cd' ^C^cazSiST* 4253*253 ©253°d£3°253d253 

©oaes (epgc^g) 18 20 22 23 23 25 27 28 29 32 37 41 
gd (®Ofi) 510 590 560 510 460 490 560 510 460 410 420 460 

(ee) ©®® 425*253 esqsos Sgdj© 63020253253* (scatter diagram) 3^253*253. 

(efa) 9 2 9 6 3 3 C 3 2 5 3 63®253c5-eSc3 (regression equation) ©63303253*253. 

(Cft) ©0363 egdxg 45 253 5o3gd253,©CO* ©6328©® gd £ft£3*253©©253*253, 2S5d253*253. 

(e^*& 03) 

(CZZ<& 08) 

(C«Ŝ  02) 

(eft) 253d-«6253 e3ocQ-e&25303 (coefficient of determination) eato 6363®S253*oD2553 e3°cg«625303 (coefficient 
' of correlation) ©63303253*253. 

(eag-^ 02) 

(<£>) Hi; P < 0, 03253 253(3*825303 a = 0.05 t033z53©O3253* £38253*883 253(5253*253. 
( C 2 £ 2 ^ 05) 

(§0 20) 

5. (ef) 2533(3©CffeS3> 8e3*©(3*S8-eS>©Od* £320253 63°d©25303253* ©2533©03253* 633255©£i3 253 d253*253. 
(i) c£325329o3 (trend) 
(ii) ©2§o3 8©C25303 (cyclical variation) 
(iii) e3a25j®o3 dOQinas (seasonal variation) 
(iv) e363®2038 S©(32no3 (random variation) 

(e^-eg 04) 
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(eo) ©2asg® cô253°®25530J®03®g253° § (3=255300 oj@-e& 88e3 Ofiae 25253255 ©362553 Q 2̂53̂ 253 020255 

4X255°©©. 

( i ) e£)253® ©6C0 25)®C3- ?038255©C3253° C ^ 2 ^ 2 ^ 3C0C3253° CO-S&255CO 255 d253°253. 
( C 2 5 3 ^ 08) 

0 0 § Q°7SioQQ &l&-&> 85eS ©253 C02532§ ©603© ge3°2553C5C025) 255C5255°253. 
(e«85§ 03) 

(iU) ©255° ©255° ©363 e3q203 63a2?3®C3 46G3255C3 CO-€&253C3 255 d255°255. 
(ez%«& 05) 

(§© C253^ 20) 

®2533g® Cg©255°©2553g©03©g255° § (3°255300 Ol@-€̂  88e3 (42063°) 2013 - 2015 

©3C3C3 ©5®C3 ©3C3C3 
2013 2014 2015 

d255 ©38 98 108 107 
©oSc5©38 81 81 86 
©3&25J 98 100 107 
Cf®g°(3° 111 119 129 
®x8 92 101 109 

97 104 110 
109 111 123 

CE©C03°63°25 109 114 125 
63td253x®86 93 101 112 
®255°©2553°S6 95 94 105 
®2553©x®S6 93 101 105 
©463l®SC°5' 121 125 140 
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e a ® ® 2 a gSza Qy33t$£®d gzScaza epcococszrf 
Percentage Points of the Normal Distribution 

p Z 

90% 0.1257 
80% 0.2533 
70% 0.3853 
60% 0.5244 
50% 0.6745 
40% 0.8416 
30% 1.0364 
20% 1.2816 
10% 1.6449 
5% 1.9600 
2% 2.3263 
1% 2.5758 

0.2% 3.0902 
0.1% 3.2905 



ea'gOarfS t ©rsatJzSca 

The Students t Distribution 
Distribution of / for given probability Levels 

df 
Level of significance for one-tailed test 

df 0.10 0.05 0.025 0.01 0.005 0.0005 df 
Level of significance for two-tailed test 

0.20 0.10 0.05 0.02 0.01 0.001 
1 3.078 6.314 12.706 31.821 63.657 636.619 
2 1.886 2.920 4.303 6.965 9.925 31.598 
3 1.638 2.353 3.182 4.541 5.841 12.941 
4 1.533 2.132 2.776 3.747 4.604 8.610 
5 1.476 2.015 2.571 3.365 4.032 6.859 

6 1.440 1.943 2.447 3.143 3.707 5.959 
7 1.415 1.895 2.365 2.998 3.499 5.405 
8 1.397 1.860 2.306 2.896 3.355 5.041 
9 1.383 1.833 2.262 2.821 3.250 4.781 
10 1.372 1.812 2.228 2.764 3.169 4.587 

11 1.363 1.796 2.201 2.718 3.106 4.437 
12 1.356 1.782 2.179 2.681 3.055 4.318 
13 1.350 1.771 2.160 2.650 3.012 4.221 
14 1.345 1.761 2.145 2.624 2.977 4.140 
15 1.341 1.753 2.131 2.602 2.947 4.073 

16 1.337 1.746 2.120 2.583 2.921 4.015 
17 1.333 1.740 2.110 2.567 2.898 3.965 
18 1.330 1.734 2.101 2.552 2.878 3.992 
19 1.328 1.729 2.093 2.539 2.861 3.883 



20 1.325 1.725 2.086 2.528 2.845 3.850 

21 1.323 1.721 2.080 2.518 2.831 3.819 
22 1.321 1.717 2.074 2.508 2.819 3.792 
23 1.319 1.714 2.069 2.500 2.807 3.767 
24 1.318 1.711 2.064 2.492 2.797 3.745 
25 1.316 1.708 2.060 2.485 2.787 3.725 

26 1.315 1.706 2.056 2.479 2.779 3.707 
27 1.314 1.703 2.052 2.473 2.771 3.690 
28 1.313 1.701 2.048 2.467 2.763 3.674 
29 1.311 1.699 2.045 2.462 2.756 3.659 
30 1.310 1.697 2.042 2.457 2.750 3.646 

40 1.303 1.684 2.021 2.423 2.704 3.551 
60 1.296 1.671 2.000 2.390 2.660 3.460 

120 1.289 1.658 1.980 2.358 2.617 3.373 
oo 1.282 1.645 1.960 2.326 2.576 3.291 


