Master of Business Administration, SRLIM, -Sarvajanik University, Surat- india

Name of College: 8. R. Luthra Institute of Management

Faculty P lFmgram Master of Business Administration
Mg dJ (MBA)

Year- | __i Version ~ 1.0

Semester 1 [Effective From June 2023

Course Code |MGMBI2103 [Course Name _ Business Statistics

~‘leaching Scheme | Examination Scheme |
Credits | Lecture (L) l Tutorial (T) | Practical(P) | ME | CE | SE | V| Total
4 4 ! 0 0 30 | 40 | 50 ‘ | 120

Course Qulcomes:

CO1 | Ability to summarize, graphical depiction, interpretation and presentation

o Apply concepts of probahility and probability distributions to vanious business
problems

Use inferential statistics (manval calculation and vse of statistical sollware) as a tool
Co3
for statistical decision making

CO4 | Ability to design experiments and anaiyse variance for business situations

CO5 | Use statistical software for multivariate data analysis and interpret the results

Mapping Course QOutcomes to Program Outeomes:

PO P02 P03 PO4 P05 PO

co1 2 1 I I 1 1
Co2 2 3 | 1 2 2
COo3 2 3 1 1 1 3
Co4 2 3 I 1 1 3
COs 2 3 | I 1 2
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Sr. No Module Description CO Marks Hours
Iniroduction to Business Statistics: -

* Introduction, application and limitation of Statistics in Business

= Types of data — Nominal, Ordinal, Interval, Ratio

» Graphs and Charts — Using Statistical Eiu&wam
UNIVARIATE DATA ANALYSIS
Descriptive Statistics

»  Measures of Central Tendency: Mum:l..iv[cdian and Mode (For
Grouped and Ungrouped Data) — Manual calculation and Use
af Srarisvical Software

1 I '« Measures of Variability: Range, Standard Deviation and| 14 14 1
Coefficient of Vanation (For Grouped and Ungrouped Data) -
Manual calcwlation and Use of Statistical Software
Probability and Probability Distribution

»  Methods of Assig,;n':_n g_I.’ro-h'abilily

le  Conditional Probability

e BAYES” Theorem

* Discrete Probability Distribution: Binomial, Poisson
Distribution - Manual caicwlation and Use of Statistical

Software

Probability and Probabifity Distribution

e Continuous Pm]:}abihty Distribution: Normal Distribution -
 Manual calcidation and Use of Statistical Software
Inferential Statistics -

* Types of hypothesis — research, Etal-:i.sli\:al. substantive

% m [+ MNull and altemative H}'pmhﬁsia 7 12 | .10

s  One-tailed & Two-tailed test

s Types of Error — Tvpe 1 & Type 11

e Level of significance

» Steps of hypothesis testing

Parametric and Non-Parameltric Tests
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s 7 test (Mean and Proportion = for Single and Two Populations)

- Manual calculation and Use of Statistical Software

o 1 tfest {Mean —For S.ingle and Two Populations, Paired t - test)
- Manua! calcudation and Use of Statistical Safiware
»  F—rtest - Manual calculation and Use of Statistical Software

s Chi-Square Goodness of fit test for uniform distribution -
Manual calculation and Use af Statistical Software

'« Chi-Square test of Independence - Manual calculation and Use
of Statistical Software

la Non-Parametric Tests: Ma.rm—thimc}'_UEsI. Wilcoxon Sign

- Paired Rank Test, Kruskal-Wallis — Using Statistical Software

Amnalysis of Variance and Design of Experiments

]:- One Way ANOVA - Manual caleulation and Use .:}j'Smn'srim.f;
: Software I
. ]'u';i.uhipir: Comparison Tests — [lsing Statistical Software

= The Randomized Block Design — Using Sranistical Safm'ar;

3 m " A Factorial Design (Two Way ANOVA) — Using Statistical, 3.4 12 101

Saftware
BIVARIATE DATA ANALYSIS

=  Conelation (Pearson’s Coefficient of Correlation) - Mmmaig
cafculation and Use of Statistical Sofrware :

» Sim_:ﬂe_ﬁnzar- .R-:-gressiun - Manual calculation and Use ﬂ_}
Staristical Software

MULTIVARIATE DATA ANALYSIS - Using Statistical

Software

s Factor Analysis

4 | IV L Assessment of Reliability (Cronbach’s alpha)

U Muiliple Regression

s  Multidimensional Scaling
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SARVAJANIK UNIVERSITY
MBA -SEM 1
BUSINESS STATISTICS
STATISTICAL FORMULA



1. Deseriptive Statistics:
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Ill:ivn mean Lxi
| {ungrouped) N
¢ mean (ungronped) |2 Xi
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Sample Standard
deviation

Vst = @ = \]EIF— -{Z}J—:'J—z
n—1. —
_ [ Zx?—n(@)?
0T n-1

Coefficient of o

vanation CWi= ;_t 100

Sample variance N2

{grouped) , - - X (E fiM:)
52 _ Zfll(Ml_ x)z _ Ef[ME =5

n—1 n=1

Sample standard FTRT

deviation (grouped) Efr:(-‘wé — x)2 [Z_ﬂ.ﬂ-ﬁz — (Eﬂ%
e n—1 T n—1

2. Probability:

[ Law ol
conditional
| probabilily

PEAY) _ PO X POID)

PO = =5 PO

| Bayes
| Rude
|

P(X:1Y)

P(X;) x P(Y|X:)

<

| = PUG) X PYIXy) + POX,) x PIYIX,) + -

3. Probability Distribution:

‘ Poisson formula A=A
| Plx) = o
| Binomial formula n x n—x - T - x - r:—x
X X = >, b4
_J [x) p q x {n—x)! p q
| # formula X—= H -
4= "7
| ﬁ
4. Parameiric tests:
lor 1 single mean | X —u
T E
Vn

C+PX,) % P(YIX,)
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or a population proportion p—p

pr a single mean X-

or the difference in two
independent sample means

L test lor two iﬂdeiﬁndeul sample means, and population variances unknown bul assumed to he |
equal (assume also that the two populations are normally distributed)

{fl e iz}

sy — D +s3mp—1) [T 1
N+ n;— 2 ny Ny

I =m+n-—2 =
t test for difference in two related samples (the diffcrences are normally distributed in the
population)

d_f-

o=

7 _zd . [eay  [pe-CF
Ti
S

t= = sdf=n—1, d= .iﬁ\[? & n=1
N

73
7 formula [or testing the difference in population proportions

o (i — P2) __xtx;  mpy+ mps s e1—p
z= 1 1 where p = = q=1-—p
i(P X §) (n—1+ ',g)

ny + Ny n, + n;
lor two population variances {assume the two populations are normally distributed)

.2
. 5y _ - e
ik ;'E df numerater . P1 - 1T L df denaminator — Y2~ T2 1
la for determining the critical value for the lower-tail F
1
A
: G Fﬂ.”1-'l-‘2

n°s Product moment correlation coefficient

L _e-Do-P Juy— 2
— ¥)2 —_ ) 2 2
JE(x 2 Xy =) J[Exz_ {E;C} ”E}’z _ (ET_":’) ]

on of the simple regression hne

¥= B0+ pix
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" Squares

2 2
55, = sz_ (X x) 55,y = Z},zm Xy) 58, = ny_ bIF S

it 1 n

of the regression line

by = - Dy - 3) _ Y xy — niy B Ew_%},
Rk T Yxt- nEz ¥ x2 () x)?
n

cept of the regression line

I squares of error

SSE= YX(y— §)* = Ty* = byXy— b Txy
ird error of the estimate

S5E
n--&

5g=

r:iuni of determination

‘ay ANOVA

T':!
S8T = Total of Square of Fuch Ohservation — (—)

N

df.,.=C=1, dfy =N—C, dfy=N—1
= 35¢€ — SSE — MsC
MEC = Tl MSE = 2 F—Mﬂ_

5. MNon-parametrie tests:

pare goodness of fit o
15-’5—;5-5'- df=k-1
(4

|
—

LAre test ﬂ[_i.nd::pendem

x*= EE“}—:“J!.M:&—U (c-1)
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Binomial Probability
Distribution (Contmucd)
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TARLE 4

Areas of the Standard Mormal Tdstribution
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probubilities that o standord normal
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EA L EES

Critical Values from thet X
Distribution /

Values of @ for one-tailed test and a2 for two-tailed test

dr ¥ fom Lus Faim Lo Tan
1 3078 6304 12706 31821 6656 A18.289
2 1 RE& 2530 4301 545 0825 X338
3 1638 2353 3182 4.541 5.841 1214
4 1.533 2.132 2,776 3047 4,604 1.173
g 1476 2015 2571 3.365 4,032 5,804
[ ] 440 1243 2447 3.143 37407 3.208
7 1.415 1.895 2365 2.998 34im 4.783
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o 1.383 1.833 2262 2821 3,250 4.297
10 1372 1.812 12218 1. T4 3169 4.144
11 1.362 1,796 2,201 178 R 4025
12 [.356 1782 2.179 1881 3.055 3030
13 350 1.7 2,160 2650 102 3852
14 1,345 1.761 2,145 14624 2877 3787
15 1.341 1.753 213 2802 2947 3713
15 1.337 1.746 2,120 1583 2921 3686
17 1,333 1.740 2110 1567 2808 3646
18 1.330 1.734 213 2552 IR78 EN A (il
19 1.328 1.729 2083 2.53% 2861 3579
20 1.3325 1.7 2086 2528 2845 3552
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28 1.5 1.699 2.045 2402 2,756 3396
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4 1.303 1684 2.021 1423 2.704 3.307
A0 1,200 1A76E 2,009 2,403 2678 3.261
il 1,206 1671 2.000 2,390 2660 3232
70 1,294 1667 1994 2.3R1 2648 3211
i |.292 L.664 1.9%0) 2374 2638 3185
il 1.291 L6ial 1.987 2368 1632 EREE]
1im 1.250 1.660 1.984 2.364 2626 3T
150 1.287 [.655 1.976 2.35) 2608 3143
200 1.286 1.653 1.972 2.345 2601 ENE]!
q 1.282 1.645 1 960 2326 2576 1000
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[ABLE &

Percentage Points of the F Distribution {Continued)

=05
Numerator Degrees of Freedom
1 4 i 4 5 & 7 B 9
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3 10.13 9.55 928 9.12 .01 B94 5E9 H.85 541
4 .71 6.94 6.59 6,39 .26 &6 4,09 6.4 .0}
-] 661 579 541 £1g 505 4,95 ARE 482 477
& 390 514 476 4.53 4.3% 4.28 4.2] 413 410
7 559 474 435 4.2 97 387 i 3.73 a8
B 532 446 4.07 134 168 158 350 i4a 139
g 512 426 186 163 348 .37 32g 323 L8
4] 496 4,10 LR 348 333 12z 3.4 3 1.0z
11 484 398 339 336 320 308 30l 295 290
12 475 3.89 149 326 3.1 3.00 18] 285 180
13 4.67 18] 341 KR E ] KRIK] .92 2R3 2T 17
14 460 374 334 in 296 2.B5 276 2T A5
15 4.54 368 3z .06 290 .79 271 264 153
14 449 163 3134 301 285 274 266 259 254
17 245 3.59 330 286 281 270 240 255 149
I8 441 355 316 293 2.77 266 458 251 L4
i1 438 352 313 200 274 263 154 248 241
20 4135 349 ERL 287 zn 260 251 43 Lig
21 432 347 kR 1584 268 257 249 Far 237
2 4.30 344 303 2.82 266 2355 246 40 234
23 438 342 302 280 64 253 244 237 1312
4 470 3.40 301 278 2462 251 242 236 2130
25 424 339 284 2.76 260 249 240 234 118
26 4331 37 298 274 230 247 239 232 17
27 4121 s 206 273 257 246 237 231 2315
5 420 334 "2.95 s | 2.56 245 136 19 .24
28 4.18 333 .93 2.0 255 245 2.35 28 .12
30 4.17 in 292 269 253 242 233 227 |
40 4108 323 284 261 145 134 2325 218 212
L] 4.00 3ds 76 253 237 225 217 i )] 2
120 192 .07 268 245 229 2.18 209 2 1.5
q 384 .00 260 237 121 210 201 1.84 [+
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Percentage Points of the F Distribution (Continucd)

= _[I5 @ 4]
Nuomeratar egrees of Freedom
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267 3 ) 254 246 T4 238 234 20 225 221 13 =]
260 253 246 130 235 3 2327 212 218 213 14 2
2.54 148 240 233 279 225 120 Xle 2.1 07 15 =
249 242 235 228 224 2.9 2.15 211 206 208 16 E
2.45 138 2.1 233 2.59 215 2,10 206 201 | 9% 17 B
241 13 21 219 215 311 B0 2 e 192 1 &
238 231 213 16 211 200 203 198 193 L8 19 &
235 23% 2.20 2.2 208 204 159 |93 i.50 154 b =
13 125 2]8 210 205 201 1% 1@ 187 18l 2 5
230 233 215 2.07 20 1 5 194 189 1.84 | 78 22 2
237 220 213 205 201 | %6 |9l 1E6 1.51 176 ik
235 708 211 203 158 (1 | 39 184 1.99 .72 24
24 216 200 2.01 1.96 (] 187 1.52 137 1.7 25
272 215 207 199 195 I 50 I 45 180 175 LY 26
220 2.3 206 L &7 193 I £8 I B4 L73 1.73 L&7 27
219 212 204 1 546 191 .87 .82 1.77 1.7 165 18
2.18 210 203 194 1.0 185 181 175 L7 164 29
216 2.09 201 193 1.89 184 1.7¢ 1.74 148 162 3
208 2.00 1.52 184 1.79 1.7 1.69 154 1.54 1,51 40
1.99 1.2 184 175 1.70 1.63 159 153 147 1.39 60
1.9 183 1.7 166 1.61 1.55 1.50 £43 134 |25 120
1.83 1.75 1,67 157 1.52 146 138 132 1.22 |00 o
(Careatiiendi
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Percentuge Points of the F Distribution (Continucd)

=.n
Numerater Degrees ol Frécdom
i z 3 4 5 '3 7 8 9

I 405218 A9095 34 5403 51 582425 575308 1R58.08 59728.33 SUE0%S  60X240
b 98.50 a5 (1) 9916 9925 9.30 9,33 0,35 0038 o, 3g
3 3412 g2 1945 2871 2824 2791 2757 2749 bkt
4 2130 18,00 16,60 15.08 1552 15.21 14.98 14 &0 14.66
5 16.26 1327 12106 11,39 1097 1067 10,46 1029 1016
f 13.75 1092 9,78 915 B.75 BAT 8.26 B.10 .58
T 1225 4,53 K45 7.85 744 719 (.99 .54 672
E 11.26 868 T.59 701 563 637 618 .03 591
] 10.56 102 G99 642 e0a 560 561 547 533
1 long 756 653 599 564 5.3 520 506 494
I 065 7.21 622 567 332 .07 4 8% 474 463
12 Q33 6.3 595 541 5.06 482 454 450 439
13 07 6,70 574 521 4 .8h 462 444 430 4.19
14 5 ARG .51 556 504 4649 A 45 4328 414 443
15 £.58 .36 542 459 4,56 432 4.14 400 380
16 E53 6.23 52y 477 4.44 420 4.03% 180 o]
17 EAD Bl 319 4687 4,534 4.10 393 .79 348
I8 82y &.01 508 453 4.25 4101 3E3 371 3.00
i ¥.18 §m 5.01 450 417 304 7 31483 3.52
20 .0 5835 444 443 .10 KT 370 3.56 3.46
e | 202 5.78 487 437 4.04 381 364 351 3.40
12 1os 572 AM2 +31] 109 378 i50 343 e
23 TEE 566 4.7% 4.4 .04 1.71 354 34l 330
24 T.82 5401 4,72 422 390 67 3.50 336 326
25 737 5.57 468 ERE 185 36 146 332 132
L] 732 5.53 it 4.14 3R 350 34z 329 ERT
i 768 549 4,60 411 3.78 31.56 3as 326 315
23 T4 545 4.47 447 3.75 3,53 136 1723 12
9 T0 342 4 54 4.ind 1,73 350 1353 310 ip9
k1] 756 539 4.51 402 370 347 3.30 317 07
40 7.3 518 4,31 583 351 329 312 799 2.89
il 7.08 4.08 4.13 3,65 134 312 2.95 282 iy
120 6.35 4.7 193 348 3.17 298 2719 2.66 236
q 663 461 378 3132 3. 2.80 264 251 241
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Percentage Pointz of the F Distribution (Contimued)

=01 o b | /
Numorntor Degrees of Freedom

10 12 15 20 24 an 4l 60 12 g b‘-./
605393 610668 615697 6208.66 623427 626035 (28643 631207 633951 636600

i

9o40 9042 99,43 o0 45 0946 949 47 48 99.48 9049 99,50 ]

17335 2745 2687 H6.69 2660 26.50 2641 26,32 h32 26.13 3

14 55 1437 1420 [4.02 13.93 13.44 13.75 1365 1336 1346 4

10 5 489 9,72 9,55 247 9.35 G710 @20 a1l a4 3
TRT 12 7356 740 73t 7.23 7.14 T.06 697 (3 &
f.62 647 631 6.1t 607 599 591 582 574 345 7
SRi 567 532 3.36 528 320 512 303 455 4 86 g
5264 21 4596 481 473 485 457 A48 440 431 U]
L85 471 456 4.4 433 425 417 408 440 im 10
454 440 435 414 492 394 386 378 369 360 11
430 418 411 386 3,18 370 147 354 345 134 12 E
4,10 395 352 166 350 151 143 134 325 317 13 B
1094 180 A6 351 343 135 137 118 09 300 14 =
340 3467 352 337 324 341 113 108 296 187 15 =
349 3.5% 341 3.26 ENE] 1,10 k3 1) 263 2R4 278 i 4
3.30 346 131 306 308 1.00 o2 263 273 265 17 o
351 337 3123 308 500 in 2.34 25 2.66 257 11 '5,_
143 3.1 315 3.00 152 284 2.7 247 2.58 249 19 =
337 323 305 294 2B6 1TR 2.6 261 2.52 242 20 E
ax 347 14053 288 280 172 264 255 246 236 21 =
3l2e 302 208 2.83 2,75 2.67 258 2.50 2.40 221 22 :.E
321 ENipd 193 278 270 3 6F 254 245 235 236 2
317 303 189 294 266 25K 249 240 251 221 24
311 2.9% 2.5 2.0 262 .54 245 236 227 217 25
i 256 281 266 258 2.50 242 233 233 43 2%
104 283 278 243 255 247 238 219 .20 2.10 27
30 250 2.75 264 252 244 735 2.26 217 206 28
300 187 273 257 249 241 233 ek 204 1m 24
298 284 2.70 255 247 239 230 221 211 201 an
2E0 166 252 237 129 2.20 2.0 202 192 1.80 40
141 250 2.35 220 213 2.03 Fod 1.84 1.7% 160 &0
247 234 2,19 2403 195 1.86 1.76 1.66 1.53 1.38 120

232 218 2.04 1.8% 179 1.70 1.59 147 132 100 q

{Continued)
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The Chi-Square Tuble

Values of 1 for Selected Probabilities

—= .10
I
12 o
923635
Example: df (Number of degress of freedom) = 5, the il above %% = 029635 represents 0. 10ar 10% of ares under the e,
Deprees of Arca in Upper Tail
Freedom 05 kL) 975 55 L] i | A5 25 it oS
1 0.0000393 00001571 0.0009821 00039322 Q0157907 27055 38415 50239 66349 TETH4
2 {r.010025 nO20100 0050636 0102386 0210721 46052 54915 TATIR 92104 105965
3 007172 11483 021579 033185 D.58438 62514 TEIMT 93484 113449 12.83R]
4 0206598 29711 48442 0.71072 1.06262 T.9794 94877 111433 132787 148002
5 041175 (L55430 083121 114548 161031 92363 (L0705 128325 150863 167496
& 067573 (LET208 123734 163538 220413 106446 125916 144454 [6RE119 18.5475
T 098925 123903 1.68986 216735 283211 120170 140671 160128 184753 202777
B 134440 164651 217972 273263 348954 133616 153073 175345 200002 215549
3 1.73491 205769 270038 332512 416815 146837 169190 19.0228 216660 23.5893
0 2.15585 255630 3244696 354030 4. BAS1H 1589872 1B3070 204832 233003 751881
1 260320 305350 31574 457481 557719 17.2750 196752 219200 24,7250 26.756%
12 307319 357055 440378 52300 630380 185403 210261 233367 262170 2R.2997
13 3.56504 4. 10650 300874 5 RYTHA TO4150 198115 223620 24.7356 2THEET 29 E193
14 4 07466 466047 562872 f5T063 T7R%54 210841 236E48 26018% 291412 3131%4
1% 4. GO0RT 522936 626212 726093 B5A6TS 223071 249958 2TABR4 30S5TED 31 BOLS
16 514216 SRIZ20 690766 Ta6164 931224 235418 162962 285453 319999 34.267]
17 569727 641774 T.56418 867175 1008518 247690 275671 30UIRL0 334087 359184
18 626477 T.014%0 §23074 030045 IEa494 250854 JRBADS 315264 348052 30.1564
19 G.R4592 763270 £.90651 19,1 8701 1165021 272036 30,1435 328523 361908 3R5821
b 1 743341 E26037 459077 1085080 1244260 284120 314104 341604 375663 300969
21 803360 £.89717 28291 11559132 1373960 796151 324706 354789 389332 414009

H.64268 4.54240 1058233 12.3380] 14.04145 308133 339245 367807 402894 417957
926038 10.19569  11.68853 1308051 1484705 320060 351725 IW0T56 416383 441814
9. BE620 1085635 124015 1384842 I5.65868 330962 364150 393641 42979E 455584
1051965 1152395 1311971 1461140 16.47341 343816 37.6525 40.6465 443140 469280
11.16022 1219818 1384388 1537916 1729188 355632 283851 419231 456416 48289
11.ROT65 1287847 1457337 16.15139 1B.11389 36.741Z 401133 43,1945 469628 406450
1246128 13 56467 1530785 1692788 IB53624 379159 413372 444808 482752 509936
13.12107 1425641 1604705 17.70838 1976774 390875 425569 457213 495878 523355
13.7BAGS 1495346 1679076 1849267 2059924 402560 43,7730 469792 508922 534719
2070658 2216420 2443306 2650930 2905052 518050 550585 593417 636908 66.7660
2799082 2000673 3LISTIE 3476424 ITEEHES  6306TI 675048 TLA202 TE.538 TO489%
3553440 3ITARAH0  A04RITH 4318797 4645848 743970 T9.0820 832977 833794 919518
43,2755 1 4544170 487574 5173926 5532894 855270 S0.5313 950231 100AZS1 1042148
5117193 5353998 5715315 6039146 6427784 965782 1018705 1066285 1123288 1163209
39.19633 6175402 6564659  GUIZ60Z  TI2ON0E L0750 1130452 111359 124.1162 1282987
6732753 7006300  TA2FIBE TTeI044  E133R13 11849RD 1243271 12935613 1358068 140.1697
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