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Opgavelll.1

N = 4440 N, = 609 N, = 962 N, = 412 N, = 2457

giver
W,=0137  W,=0217  W,=0093 W,=0553
a) Allokeringen:
W= 2 0188w, - 220193  w, - 2> - 0103w, - 1 - 0516
223 223 223 223
YstrRAT T i WYk
k=1
Péalaegschokolade:

Verrar = 0.137 - 43572 + 0.217 - 19685 + 0.093 - 42264 + 0.553 - 24612 = 27782
Chips:
Verpar = 0.137 - 177 + 0.217 - 117 + 0.093 - 216 + 0.553 - 112 = 132
Shampoo:
Verpar = 0.137 - 250 + 0.217 - 105 + 0.093 - 265 + 0.553 - 129 = 153
Instant kaffe: (droppes p.g.a. trykfel)
b)

prop: n, = W, - n opt: n, = ———— * n
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Péalaegschokolade:
Stratum Nprop Nprop Nopr Nopr
(af rundet) (afrundet)

110.137-500= 685 69 10822/61795.5-500= 87.6 88
2(0.217-500= 1085 108 : 54.3 54
3(0.093-500= 465 47 : 68.6 69

4 [0.553-500= 276.5 276 35780.2/61795.5 - 500 =289.5 289

500 500 500 500

61795.5

S = i WSy
k=1

var[yopr] =

2
lﬁ: 2
W, s - — W.s
(k=1 kk) N & K5k

B =

1 1
var = —(61795.5)2 - —— - 4150744813 = 2589
Boer] 500( ) 4440

var [yppop]

4440 = 500 16 137 . 789932 + 0.217 - 309402 + 0.093 - 911752 + 0.553 - 647022
4440 - 500

- 3930 . 4150744813 = 2714

4440 - 500
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Stratum Nopr Nopr
(afrundet)
1| 55.76/323.6 - 500 = 86.15 86
2 83.15 83
3. 65.81 66
4 1171.43/323.6 -+ 500= 264.88 265
499.99 500

Shampoo:

1
var[yprl = %(323.6)2 -

s = f: w,s, = 323.6
k=1

1

- 108691.6 = 13.6°

4440
Stratum Nopr Nopr
(afrundet)

1| 69.32/357.7 - 500 = 97.7 98

2 43.4 43

3. 80.5 81

41 197.4/357.7 - 500 = 278.3 278
499.99 500

s = f: w, s, = 354.7
k=1




23

4440 - 500 ) ) ) )
var = T~ 97 10.137 - 5062 + 0217 - 1422 + 0.093 - 6142 + 0.553 - 357
Derce! 4440 - 500 [ ]

- 3940 . 1449924 - 162
4440 - 500

var[§op,] = 510(354.7)2 _ Flm . 1449924 = 14.82

c)
L, =50 =2 1.9 VO-VO:( 20 )2: 162.7
2-1.96
32
n, = "
V, + —)_, W,s,
0 NZ 1Sk
ved optimal allokering.
Péalaegschokolade:
2
0 - (6;7955) _ 1084
162.7 + - 4150744813
4440
Chips:
2
n, - (3?3'6) - 560
162.7 + - 108691.6
4440

Shampoo:
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2
0 - (354.7) _ 645

1627 + —L1 . 1449924
4440

d)
L,=50=V,=162.7
E Wksk2
n, = "
V, + — w, sg
0 NE K5k
ved proportional allokering.
Péalaegschokolade:
n, = 4110744813 - 44392 ~ 4440
162.7 + - 4150744813
4440
Chips:
n = 10?691.6 _ 581
162.7 + - 108691.6
4440

Shampoo:
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o 144992.4 _ 743

1627 + —L . 1449924
4440

n,: mindste (hel)tal for hvilket L, er mindre end eller lig 50.

Opgavelll.2
N = 1385000 W, =0.52 W, =048 n=1000
a)
Nprop
Maand n,, = 1000 - 0.48 = 480
Kvinder n, = 1000 - 0.52 = 520
Nok sgvn Nopr Noer (afrundet)
468
1000 0.48/0.72(1 ~ 0.72) 46849
Maand 0.48,/0.72(1 - 0.72) + 0.52,/0.67(1 - 0.67)
Kvinder 1000 0.520.67(1 - 0.67) - 53151 532
0.48,/0.72(1 - 0.72) + 0.52,/0.67(1 - 0.67)
1000 1000
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Piberygning Nopr Noer (afrundet)
1000 0.48/023(1 - 0.23) _ 196.09
Maend 0.48,023(1 - 0.23) + 0.52,/023(1 — 0.23) 796
1000 0.52/0.01(1 - 0.01) _ 20391

Kvinder 0.48,/0.01 - 0.99 + 0.52,/0.01 - 0.99 04

1000 1000
Nok sgvn:
Var[pogop] = 4500000 = 1000 16 48 . 0.72(1 - 0.72) + 0.52 - 0.67(1 - 0.67)] = 0.0145

1385000 - 1000

var [peprl
= ﬁ - (0.48/0.72 - 0.28 + 0.52y0.67 - 0.332
-1 048-072-028 + 052 0.67 - 0.33]
1385000

= 0.0145?
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var [pg]

1385000 - 1000[

= var + 0.48(0.72 - 0.694)2+ 0.52(0.67 - 0.694)
Deror! 1385000 - 1000 ( ) ( )}

520
1385000

480
1385000

- 7211071 Kl - ) + 0.67 - 033 + (1 - J < 0.72 - 0.28}

= 0.0145% + 0.000001 - 3.04 - 107 = 0.0145%

(ssning 111.4.2)
P = WYy + W, Yy =0.52-0.67+0.48-0.72=0.694 .
Piberygning:
var [poprl
= ﬁ - (0.48,/0.23 - 0.77 + 0.52¢/0.01 - 0.99?
-1 1048 -023-0.77 + 052 - 0.01 - 0.99]
1385000
= 0.0080?
var[Pogop] = igzzggg - iggg - [0.48 - 023 - 0.77 + 0.52 - 0.01 - 0.99] = 0.0095?
b)
0.05 |\’ 2
L,=005=V,=|—"_| =00128
2 - 1.96

Sevn nok: p=048-0.72+0.52 - 0.67 = 0.694



Sl:

PROP:

OPT:

Piberygning:

Sl:

PROP:

28

0.694(1 - 0.694)

= 1295
00128 + 0:694(1 - 0.694)
' 1384999
021174 _ 1202
0.01282 + 0.21174/1385000
0.211628 _ 1901

0.0128% + 0.21174/1385000

p=0.48-0.23+0.52-0.01 =0.1156

n0=

n, =

0.1156(1 - 0.1156)

0.0128" + 0115601 - 0.1156)

1384999

0.090156
0.01282 + 0.090156/1385000

= 551
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OPT:

_ 0.064383 _
n, = = 393
0.01282 + 0.090156/1385000

N, e mindste (hel)tal for hvilket L, er mindre end eller lig med 0.05. | alle beregninger er
stratumvarianserne estimeret ved s2 = p,(1 - p,), d.v.s. at faktoren n/(n - 1) er udeladt.

Opgavelll.3
N = 1385000 n=749 W, = w, f = 0.0005
a)
— 72 82 21 30708
= — 60 + — 47 +..+ — - 55 = —— =41
YeROP ~ 749 749 749 749
1385000 - 749 | 72 , 82 ) 21 )
var = 46 + — - 46" +...+ — - T3
Beror] 1385000 - 749 |749 749
- L .1 - 0.0005) - 46.15% = 1.692
749
95% konfidensinterval: 41+ 1.96- 1.69 =[37.7 min. ; 44.3 min.]
95% konf.int. for Nypees:  [52197325 min. ; 61372674 min.] .
b)
g2 - 1 N, - )82 + —1 N (Y, - Y?
N -1 N -1 '

Indsadtes de estimerede vaardier <, y, og Y heri, fés:



d)
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s2 = 46.15% = |12 (60 - 41) + 247 — 41) 2 +..+ 2L (55 - 41y
749 749 749

= 46.15% + 7719 - 59847 = 47.01% = 46.6°

var[yg] = 7719(1 ~ 0.0005) - 46.6* = 1.70?
L,=2-196-1.70=6.67

Wis,

n:+s ———=_
f: Wis,
k=1

l'lk =

3 ws, - 33842 _ s
5 749

n=749
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Stratum Nopr Nopr
(afrundet)
1 % 46 73
749 - T 73.30
2 83
3 83.48 157
4 157.07 18
5 17.93 7
6 6.82 58
7 57.54 30
8 30.10 63
9 62.61 113
10 112.79 63
11 62.74 22
12 22.44 28
28.24
13 21 34
709 - 49 _ 3393
45.18
748.99 749

TW,S2 = 46.152

TW,S, = 45.182

var(Vopr) = 45.18%749 - 46.15%/138500 = 1.652




32

€)
var(yg) = 1.707
var (Yerop) = 1.69%

var(Yopr) = 1.65%

Opgavelll.4
N = 2527020 + 2601258 = 5128278

Stratum Y, S5 W,
Mand 161800 1079007 0.4928
Kvinder 107600 794007 0.5072
Stratum Nprop Nerop(2fT-)
Mand 1000-0.4928=492.8 493
Kvinder 1000-0.5072=507.2 507

a)

_ 5128278 - 1000
var[Yppopl =

5128278 - 1000

n = 1000

WS Wi
53173.1 5737379648
40271.7 3197571392

S= 93444.8 8934951040

Nopr

53173.1
93444.8

1000- =569.0

1000- 20217.7 _ 431 ¢

93444.8

- 8934951040 = 2988.82
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L,=2-1.96-2988.8 =11716.3

var[Yopyl = L(93444.8)2 + L - 8934951040 = 2955.32

1000 5128278

Lo=2-1.96- 29553 =11584.7

] & 1 & _ _ K. K. _ _
s? = Z (N, - 1)51:2 + E N (Y, - Y)Y =~ Z Wkslf +E N.(Y, - Y)
n - 1o N - 1= k=1 k=1

y = 0.9428 - 161800 + 0.5072 - 107600 = 134310
Heraf estimeres populationsvariansen til

S = 8934951040 + [04928(161800 - 134310)* + 0.5072(107600 - 134310)7] = 98332

1 1000
varlygl = [1 " 5128278

- 98332% = 3109.22
1000

L,=2-1.96-3109.2 = 12188.2

Konklusion: Der er ikke saalig stor forskel pastarrelsen af L, ved de 3 indsamlingsme-
toder. Skyldes sammenlignelige stratagennemsnit og stratavarianser.

b)
2
L, = 5000 = V, = | 2990 _|" _ 127552
2 - 1.96
Prop. allokering:
- 8934951040  _ o
8934951040

1275.5% +
5128278
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Opt. allokering:

2
0 = (93444.8) - 5362

0 107552 4 3934951040
' 5128278




