ODHADOVANIE VYSLEDKOV VOLIEB

JOZEF JANOVSKY (273898)

1. ZDROJ DAT

PouZivame verejne dostupné data, ktoré su sucastou vyskumného projektu ,The Record of
American Democracy, 1984-19901, agregujuceho mnoZstvo informacii o americkej spolo¢nosti
a politike. Data v nom pochadzaju jednak zo sc¢itania 'udu z roku 1990 a doplnené su vysledkami
volieb roznych druhov v obdobi rokov 1984-1990. Tieto Gidaje su dostupné na urovni oblasti
vyuzitych prave pri danom séitani 'udu. Stat, na ktorom analyzu prevedieme si vyberame podla
toho, aby mal ¢o najviac tychto oblasti, ¢o vydel'uje Pennsylvaniu, ktora ich ma 2674. Na zaklade
udajov zo scitania 'udu sa budeme snazit pomocou modelu logistickej regresie odhadnut ¢i,
v danej oblasti ziskali v prezidentskych volbach vroku 1988 viac hlasov republikani alebo
demokrati. Nasledne overime mozZnost vyuzitia tohto modelu pri predikcii vysledkov d’alSich
v datasete zahrnutych volieb.

2. POPIS DAT

Z datasetu sme vybrali 10 premennych a doplnili ich o tri skon$truované premenné (ziskané
transformaciami premennych obsiahnutych v datasete), ktoré dohromady predstavuju
vysvetl'ujuce premenné. Vysvetl'ovanou premennou je ,vitazstvo“ republikanov v danej oblasti.
JPredvyber” vysvetl'ovacich premennych zpovodného poctu 3360 premennych v datasete
(vratane dodato¢ne skonStruovanych) prebiehal na zaklade korelacii s vysvetlovanou
premennou a vysledkov parcidlneho stepwise logisticko-regresného modelovania?, a to tak aby
sme vzali do Gvahy Statisticky najvyznamejSie najvyznamnejSie premenné.

URBANperc1 - Percento obyvatel'stva danej oblasti, Zijiceho v meste.3

HOUSSIperc1 - Percento domacnosti poberajice davky socidlneho zabezpecenia.*

HOUINCave - Priemerny prijem domacnosti v danej oblasti v $ za rok 1989.5

P0280030 - Pocet obyvatel'ov starsich nez 65 rokov, ktori doma rozpravaji inym jazykom nez
anglic¢tinou, Spanielcinou, ¢i azijskymi alebo pacifickymi jazykmi a zaroven vébec neovladaju
anglictinu.

P0310014 - Pocet obyvatel'ov starSich neZ 5 rokov, ktori doma hovoria juhoslovanskym
jazykom.

P0340033 - Pocet obyvatel'ov, ktori maju viacerych predkov z Juhoslavie.

P0350033 - Pocet obyvatel'ov, ktori maju jedného predka z Juhoslavie.

1 Gary King; Bradley Palmquist; Greg Adams; Micah Altman; Kenneth Benoit; Claudine Gay; Jeffrey B.
Lewis; Russ Mayer; and Eric Reinhardt. 1997. “The Record of American Democracy, 1984-1990," Harvard
University, Cambridge, MA [producer], Ann Arbor, MI: ICPSR [distributor].

2Mame tym na mysli, Ze sme povolili pritomnost priblizne 800 vysvetl'ujicich premennych v modeli
a spustili stepwise proceduiru. Tento postup sme zvolili z praktickych technickych vypoctovych dévodov
(pri pusteni procedury na vSetkych 3360 premennych pocitac¢ zamrzaval na prilis dlht dobu).

3V redi premennych datasetu ide o: P0060001/P0010001.

4V reci premennych datasetu: P0940001/P0050001.

5V reli premennych datasetu: P0980001/P0050001.



P1000001 - Celkovy prijem farmarov samo-zamestnavatel'ov za rok 1989 v §.

P124B012 - Pocet rodin s prijmom pod uroviiou chudoby, v ktorych je hlavou domacnosti
matka bielej pleti bez manzela, bez deti mladsich nez 18 rokov.

P087A019 - Polet domacnosti, v ktorych je jej hlavou 35 aZ 44-rolny Clovek bielej pleti,
zarabajuici menej nez 5000$ rocne.

P1270007 - Pocet domacnosti nad trovnou chudoby, v ktorych je jej hlavou 65 az 74-ro¢ny muz
bez manzelky.

P1270023 - Pocet domacnosti pod droviiou chudoby, v ktorych je jej hlavou 65 az 74-ro¢na
Zena bez manZela.

HO025A001 - Median roku stavby bytovej jednotky.

rep84, rep86, rep88, rep90 - Binarna premenna nadobudajica hodnotu 1 ak v prislusnych
vol'bach do Snemovne reprezentantov ziskali republikani viac hlasov v danej oblasti a hodnotu
0, ak ziskali menej hlasov neZ demokrati.

rep84p, rep88p - Binarna premenna nadobudajica hodnotu 1 ak v prislusnych prezidentskych
vol'bach ziskali republikani viac hlasov v danej oblasti a hodnotu 0, ak ziskali menej hlasov nez
demokrati.

3. DESKRIPTIVNA ANALYZA ,SUROVYCH DAT

Variable Mean| Std Dev|Minimum| Maximum N |N Miss | Median
URBANperc1 28.5 45.9 0.0 642.2 2581 93 0.0
HOUSSIperc1 35.3 17.7 0.0 100.0|2581 93 31.9
HOUINCave 21928.0| 11467.1 0.0] 126561.6|2581 93|21201.4
P0280030 75.9 196.3 0.0 5079.0|2585 89 0.0
P0310014 53.6 166.8 0.0 4500.0 2585 89 0.0
P0340033 66.3 176.1 0.0 3600.0 2585 89 0.0
P0350033 84.0 441.5 0.0 18900.0|2585 89 0.0
P1000001 207001.8|505334.8|-151474.0|11053324.0 | 2585 89|38165.0
P124B012 79.1 146.4 0.0 1701.0|2585 89 0.0
PO8TA019 131.6 205.4 0.0 2700.0|2585 89 60.0
P1270007 93.8 172.6 0.0 2965.0 2585 89 0.0
P1270023 32.8 104.2 0.0 2178.0|2585 89 0.0
H025A001 1953.8 67.8 0.0 1987.0|2585 89| 1958.0
rep84 0.6 0.5 0.0 1.0|2586 88 1.0
rep86 0.6 0.5 0.0 1.0]2591 83 1.0
rep88 0.6 0.5 0.0 1.0]2598 76 1.0
rep90 0.7 0.5 0.0 1.0]|2317 357 1.0
rep84p 0.8 0.4 0.0 1.0]2595 79 1.0
rep88p 0.7 0.5 0.0 1.0]2603 71 1.0

Po vSeobecnom prehl'ade zakladnych vlastnosti vSetkych premennych, uvedenych v tabulke, sa
teraz na ne pozrieme jednotlivo. Ako vyplyva zo zavedenia vysvetl'ujucich premennych, kazda
z nich je intervalového typu. Deskriptivna analyza dat pritom poukazala aj na to, Ze je mozné, Ze
su data nejakym spdsobom systematicky zat'azené technickou chybou. Existuje v nich totiz prilis
vel'a nasobkov ¢isla 30, a to pri prakticky vSetkych premennych. Podl'a priloZzenej dokumentacie
vSak neexistuje dovod na takyto charakter dat. Kompletne prerabat cely dataset vSak presahuje
nase moznosti a aj vzhl'adom na ilustrativny charakter tejto analyzy pristupujeme k datam tak,
Ze ide ovedomu konstrukciu avdalSom sa zameriame na klasické oSetrenie kvality dat,
odstranenim extrémnych hodnét, chybajtcich hodnot a pod.
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4. TRANSFORMACIA DAT

V prvom rade sme zmenili mierku u premennych, ktoré boli vyrazne odlisné v hodnotach
od ostatnych a potom sme oSetrili extrémne a chybajtice hodnoty:

- Premennu HOUINCave sme delime stami a premennd P1000001 tisicmi.

- Vpremennej URBANpercl dosahuju tri pripady hodnoty vySe 100, takZe ich nahradime
hodnotou 100.

- Vpremennej HOUINCave priradime 5 najvy$$im hodnotdm hodnotu 6. najvyssieho.

- Vpremennej P0280030 priradime trom najvyssim pozorovaniam hodnotu 900.

- Vpremennej P0310014 priradime dvom najvys$im pozorovaniam hodnotu 900.

- Vpremennej P0340033 priradime Styrom najvy$sim pozorovaniam hodnotu 900.

- Vpremennej P0350033 priradime siedmim najvy$$im pozorovaniam hodnotu 900.

- Vpremennej P1000001 priradime dvom najvy$$im pozorovaniam hodnotu 3. najvysse;j.

- Vpremennej P124B012 priradime pozorovaniu s najvy$sSou hodnotou hodnotu 900.

- Vpremennej P087A019 priradime 6 pozorovaniam s najvy$Sou hodnotou hodnotu 900.

- Vpremennej P1270007 priradime 2 pozorovaniam s najvy$sou hodnotou hodnotu 870.

- Vpremennej P1270023 priradime pozorovaniu s najvyssou hodnotou hodnotu 900.

- Vpremennej H025A001 priradime 3 pozorovaniam s hodnotou 0 hodnotu 1939 (rok).

- Odstraniujeme tych 89 pozorovani, ktoré obsahovali chybajice hodnoty pre vSetky
vysvetl'ujuce premenné.

- Zvy$né chybajiice hodnoty vo vysvetlovanych premennych dopliiame priemermi.

Dostavame tak tabul'ku:

Variable Mean |Std Dev |Minimum [Maximum N|N Miss |Median
URBANperc1 28.2 43.3 0.0 100.0)2585 0 0.0
HOUSSIperc1 35.3 17.7 0.0 100.012585 0 31.9
HOUINCave 2189 112.1 0.0 707.112585 0] 2121
P0280030 73.5 163.2 0.0 900.0(2585 0 0.0
P0310014 51.8 139.8 0.0 900.0|2585 0 0.0
P0340033 64.2 154.1 0.0 900.02585 0 0.0
P0350033 71.4 160.0 0.0 900.0|2585 0 0.0
P1000001 203.7| 453.7 -151.5 5285.3|2585 0 38.2
P124B012 78.8 143.8 0.0 900.0|2585 0 0.0
P087A019 128.8 183.5 0.0 900.0(2585 0 60.0
P1270007 92.7 161.1 0.0 870.0|2585 0 0.0
P1270023 32.3 96.8 0.0 900.0(2585 0 0.0
HO025A001 1956.1 12.8 1939.0 1987.0 (2585 0] 1958.0
rep84 0.6 0.5 0.0 1.0(2563 22 1.0
rep86 0.6 0.5 0.0 1.0]2561 24 1.0
rep88 0.6 0.5 0.0 1.0[2558 27 1.0
rep90 0.7 0.5 0.0 1.0(2288 297 1.0
rep84p 0.8 0.4 0.0 1.0 [2567 18 1.0
rep88p 0.7 0.5 0.0 1.0|2552 33 1.0




PokraCujeme kategorizaciou premennych, ato tak, aby boli pocty pozorovani v nich
priblizne vyrovnané a aby sme docielili vysokt “information value“ danej premennej (a vhodné
hodnoty ,weights of evidence”). Ak je to moZné, do kategérii delime po deciloch, v pripade, Ze by
z tychto dévodov nebolo takého rozdelenie mozné, delime do mensieho poétu skupin. Dalej
uvadzame tabul'ky pre premenné po kategorizacii. Vysvetl'ujeme pritom premennu rep88p, teda
JVvitazstvo®, ¢i ,porazku” republikanskeho kandidata v prezidentskych vol'bach 1988.

Medium predictivity (IV = 0.1321, 2 groups)

Attributes of URBANperc1 Total Democrat Republican Measures
Group of % of N of % of Republican
URBANpere1 e N = el Democrat | Republican | Republican rate ke
0 0[1742| 67.4% 424 55.2% 1318 72.5% 75.7%]-27.30
1.1492443325 -
1 100| 843| 32.6% 344 44.8% 499 27.5% 59.2%| 48.92
2585|100.0% 768 100.0% 1817 100.0% 70.3%
Overpredictive (IV =0.7539, 10 groups)
Attributes of HOUSSIperc1 Total Democrat Republican Measures
Group of % of N of % of Republican
HDUSS:::nerM HOUSSlperet | N % |N of Demcorat Democrat | Republican | Republican prate WOE
0-
0| 21.174004193| 258| 10.0% 55 5.9% 203 12.3% T8.7%)| -72.78
21.204819277 -
1 24 87745098 | 259| 10.0% 42 4.5% 217 13.1% B83.8%|-106.42
24 886052871 -
2| 27.636643572| 258| 10.0% 63 6.8% 185 11.8% 75.6%| -55.18
27.653631285 -
3| 29.8B5771812| 259| 10.0% 75 B.1% 184 11.1% 71.0%| -31.94
25.868228404 -
4| 31.889641577| 258 10.0% 83 8.9% 175 10.8% 67.8% | -16.79
31.901840481 -
5| 34.383063584| 259| 10.0% a5 10.2% 164 9.9% 63.3% 321
34.395750332 -
6 37.5| 260| 10.1% 110 11.8% 150 9.1% 57.7%| 2B8.79
37.508283632 -
7| 41.208898552| 257| 9.9% 113 12.2% 144 8.7% 56.0% | 33.58
41.263157895 -
8| 46.916625555| 259| 10.0% 169 18.2% 80 5.4% 34.7%| 120.81
46.959458459 -
9 100| 258| 10.0% 124 13.3% 134 8.1% 51.9%| 50.05
2585(100.0% 929 100.0% 1656 100.0% 64.1%
Overpredictive (IV = 0.5386, 10 groups)
Attributes of HOUINCave Total Democrat Republican Measures
Group of e % of N of % of Republican
HOUINCave HOUINCave N % |N of Democrat Democrat | Republican | Republican rate WOE
0-
0| 35.409783316| 258| 10.0% 111 14.5% 147 8.1% 57.0%| 58.02
36.130554707 -
1| 155.07543478| 259| 10.0% 146 19.0% 113 6.2% 43.6%| 111.74
155.29767241 -
2| 179.09220199| 258| 10.0% 110 14.3% 148 8.1% 57.4%| 56.44
179.15354839 -
3| 195.00162712| 259| 10.0% 94 12.2% 165 9.1% 63.7%| 29.85
195.02225 -
4| 212.06009288| 258| 10.0% 81 10.5% 177 9.7% 68.6% 7.95
212.06037199 -
5| 231.1350177| 259| 10.0% 73 9.5% 186 10.2% 71.8%| -7.41
231.18693431 -
6| 255.62896257| 259| 10.0% 45 5.9% 214 11.8% 82.6%| -69.82
255.66244949 -
7| 289.46460586| 258| 10.0% 49 6.4% 208 11.5% 81.0%| -58.94
289.56674056 -
8| 342.37201422| 259| 10.0% 41 5.3% 218 12.0% 84.2%| -80.98
342.72412402 -
9| 707.08332429| 258| 10.0% 18 2.3% 240 13.2% 93.0% [-172.91
2585|100.0% 768 100.0% 1817 100.0% 70.3%




Medium predictivity (IV=0.1079, 2 groups)

Attributes of POZED030 Total Democrat Republican Measures
Group of o . % of Republican
P0280030 P0280030| N % |N of Democrat|% of Democrat| N of Republican Republican rate WOE

0 0(1798| 69.6% 451 58.7% 1347 74.1% 74.9% |-23.30
1] 30-900| 787| 30.4% 317 41.3% 470 25.9% 59.7% | 46.73
2585100.0% 768 100.0% 1817 100.0% 70.3%
Strong predictivity (IV = 0.3386, 2 groups)

Attributes of P0310014 Total Democrat Republican Measures
Group of o o . % of Republican
P0310014 P0310014| N %  |N of Democrat|% of Democrat|N of Republican Republican Cate WOE

0 0]2028| 78.5% 468 60.9% 1560 85.9% 76.9% | -34.28

11 30-900| 557 21.5% 300 39.1% 257 14.1% 46.1%|101.59
2585(100.0% 768 100.0% 1817 100.0% 70.3%

Medium predictivity (IV = 0.1962, 2 groups)

Attributes of P0340033 Total Democrat Republican Measures
Group of o o - % of Republican
P0340033 P0340033| N %  |N of Democrat|% of Democrat|N of Republican R R ate WOE

0 0]1915| 74.1% 461 60.0% 1454 80.0% 75.9%|-28.75

11 30-900| 670| 25.9% 307 40.0% 363 20.0% 54.2% | 69.36
2585(100.0% 768 100.0% 1817 100.0% 70.3%

Strong predictivity (IV = 0.3071, 2 groups)

Attributes of P0350033 Total Democrat Republican Measures
Group of o o - % of Republican
P0350033 P0350033| N %o N of Democrat|% of Democrat|N of Republican e Ter rate WOE

0 0]1797| 69.5% 393 51.2% 1404 77.3% 78.1%|-41.21
1| 30-900| 788| 30.5% 375 48.8% 413 22.7% 52.4%| 76.46
2585(100.0% 768 100.0% 1817 100.0% 70.3%
Strong predictivity (IV = 0.3843, 5 groups)
Attributes of P1000001 Total Democrat Republican Measures
Group of o o N of % of Republican
P1000001 P1000001 N % |N of Democrat|% of Democrat i e rate WOE
0] -151.474 -0| 678| 26.2% 300 39.1% 378 20.8% 55.8%| 63.00
0.032 -
1 11.272| 355| 13.7% 138 18.0% 217 11.9% 61.1%| 40.85
2|11.4 - 87.751| 518| 20.0% 164 21.4% 354 19.5% 68.3%| 9.17
87.903 -
3 283.656| 517| 20.0% 105 13.7% 412 22.7% 79.7%| -50.59
284.212 -
4 5285.254| 517 20.0% 61 7.9% 456 25.1% 88.2%/-115.05
2585/100.0% 768 100.0% 1817 100.0% 70.3%
Weak predictivity (IV=0.0962, 2 groups)

Attributes of P124B012 Total Democrat Republican Measures
Group of o o : % of Republican
P124B012 P124B012| N % |N of Democrat|% of Democrat|N of Republican e rote WOE

0 0]1501| 58.1% 363 47.3% 1138 62.6% 75.8%|-28.15

11 30-900|1084| 41.9% 405 52.7% 679 37.4% 62.6% | 34.44
2585(100.0% 768 100.0% 1817 100.0% 70.3%

Weak predictivity (IV = 0.0986, 4 groups)

Attributes of PO87TAD19 Total Democrat Republican Measures
Group of o o . % of Republican
POS7A019 P087TA019| N % |N of Democrat|% of Democrat|N of Republican Republican rate WOE

0 0]1050| 40.6% 258 33.6% 792 43.6% 75.4%|-26.04

1| 30-142| 673| 26.0% 205 26.7% 468 25.8% 69.5%| 3.57

2| 150-900| 862| 33.3% 305 39.7% 557 30.7% 64.6%| 25.89
2585(100.0% 768 100.0% 1817 100.0% 70.3%




Weak predictivity (IV = 0.0840, 2 groups)

Attributes of P1270007 Total Democrat Republican Measures
Group of o o - % of Republican
P1270007 P1270007| N % |N of Democrat|% of Democrat|N of Republican o rato WOE

0 0]1420| 54.9% 344 44.8% 1076 59.2% 75.8%|-27.92

1| 30-870(1165| 45.1% 424 55.2% 741 40.8% 63.6% 30.29
2585|100.0% 768 100.0% 1817 100.0% 70.3%

Weak predictivity (IV = 0.0786, 2 groups)

Attributes of P1270023 Total Democrat Republican Measures
Group of o o - % of Republican
P1270023 P1270023| N %  |N of Democrat|% of Democrat|N of Republican Rt e WOE

0 0]2118| 81.9% 569 74.1% 1549 85.3% 73.1%-14.03

1| 30-900| 467| 18.1% 199 25.9% 268 14.7% 57.4%| 56.35
2585|100.0% 768 100.0% 1817 100.0% 70.3%

Strong predictivity (IV = 0.4536, 5 groups)

Attributes of HO25A001 Total Democrat Republican Measures
Group of o o N of % of Republican
HO25A001 HO025A001 | N % |N of Democrat|% of Democrat ST ik rate WOE

0 1939 593| 22.9% 273 35.5% 320 17.6% 54.0%| 70.23
1]1940 - 1952 | 444| 17.2% 179 23.3% 265 14.6% 59.7%| 46.88
21953 - 1962 | 512| 19.8% 169 22.0% 343 18.9% 67.0%| 15.33
31963 - 1968| 491| 19.0% 75 9.8% 416 22.9% 84.7%| -85.20
411969 - 1987 | 545| 21.1% 72 9.4% 473 26.0% 86.8%(-102.13
2585(100.0% 768 100.0% 1817 100.0% 70.3%

Zhrnieme, Ze 4 premenné vykazali slabu prediktivitu, 3 stredne silnt, 4 silnt a 2 prili$ silnt.
Najma premenna HOUSSIperc1 je kvoli svojej nezvycajne vysokej hodnote IV ,,podozriva“. Kedze
td je vSak jednoducho konStruovana ako percento domadcnosti, poberajucich nejaki formu

socidlnych davok, autor nevidi v¢om by mohlo déjst k chybe pri jej konStrukcii. Zaroven je
logické, Ze tu zavislost existuje. Volicmi Republikdnov su typicky dobre zabezpeceni ¢lenovia
vysSej vrstvy, ktori st menej zavisli na socidlnom zabezpeceni. Takto je mozné vysvetlit i mierne
»overpredictive“ zavislost pri premennej HOUINCave.

5. MODELY LOGISTICKE] REGRESIE

Na kategorizovanych datach teraz vybudujeme logisticko-regresné modely. Najprv
budujeme model metddou stepwise s poZadovanou vyznamnostou premennej na vstupe rovnou
0,05 ana udrzanie sa v modeli rovnou 0,01. Do modelu (Model 1) zahriiujeme konStantu a do
vyberu povol'ujeme kazdu z vysvetlujucich premennych. Vysledky, dosiahnuté po 8 krokoch,
prindsaju nasledujice tabul'ky a graf.

Analysis of Maximum Likelihood Estimates

Standard Wald
Parameter DF | Estimate Error| Chi-Square| Pr = ChiSq
Intercept 1] -4.2458 01778 570.5281 =.0001
rank_HOUS Slperci 1| 01357 00242 31.3822 <.0001
rank_P0310014 1| 0.8033 0.1327 36.6235 =.0001
rank_P0340033 11 0.7817] 01323 349353 =.0001
rank_P0350033 11 0.7378 0.1295 32 4565 =.0001
rank_P1270007 11 0.317 0.1109 8.1800 0.0042
rank_HOUINCave 11 0.1922 0.0243 527338 <0001
rank_P1000001 11 0.2583 0.0410 39,6839 <0001
rank_H025A001 11 0.1218 0.0435 7.8449 0.0051

V modeli zostalo 8 premennych, poradie kategorii v kazdej z nich sme tiez upravili tak aby
sme dostali kladné odhady koeficientov (preto ich mena zacinaju ,rank_“). Korelacia Ziadnej
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dvojice z nich pritom v absolitnej hodnote nedosahuje 0,5. Udavame aj odhady parametrov
pomocou Waldovho testu.

Wald Confidence Interval for Parameters
Parameter Estimate| 95% Confidence Limits
Intercept -1 .2458 -4.5942 -3.8974
rank_HOUS Slperci 01357 0.0882 01832
rank_P0310014 0.8033 0.5431 1.0634
rank_P0340033 0.7817 0.5225 1.0409
rank_P0350033 0.7378 0.4840 0.9916
rank_P1270007 0.3171 0.0998 0.5344
rank_HOUINCave 0.1922 01447 0.2398
rank_P1000001 0.2583 01779 0.33687
rank_H025A001 0.1218 0.0366 0.2070

Vzhl'adom na silné vztahy prediktivity jednotlivych premennych nie je prekvapenim ani
vysoka vypovedna schopnost modelu, zrejma z vysokého poctu konkordantnych parov oproti
diskonkordantnym, ako i z ndsledného vysokého Sommersovho D a obdobnych Statistik.

Association of Predicted Probabilities and Observed
Responses
Percent Concordant 82.0|Somers' D 0.640
Percent Discordant 18.0|Gamma 0.640
Percent Tied 0.0|Tau-a 0.262
Pairs 1335495 |c 0.820

Takto vyzeraju ROC krivky:

ROC Curves for All Model Building Steps
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Step 10 (0.8198) — — — Step 11 (0.8206)
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Zaujimalo nas tiez ako sa model zmeni, ked neumoznime pritomnost dvoch ,podozrivych
premnnych®, teda HOUSSIpercl a HOUINCave. V Siestom kroku procedira stepwise terminuje

s tymito vysledkami:
Analysis of Maximum Likelihood Estimates
Standard Wald
Parameter DF | Estimate Error| Chi-Square| Pr = ChiSq
Intercept 1| -3.1892 0.1373 539.7966 = 0001
rank_P0310014 1 0.8705 0.1260 47.7312 = 0001
rank_P0340033 1 0.5622 0.1231 20.8623 = 0001
rank_P0350033 1 0.6298 0.1219 26.6804 = 0001
rank_P124B012 1 0.3065 0.1017 9.1130 0.0025
rank_P 1000001 1 0.3413 0.0388 77.5088 = 0001
rank_H025A001 1 0.3391 0.0393 74.4072 = 0001

Association of Predicted Probabilities and Observed
Responses
Percent Concordant 77.9|Somers' D 0.565
Percent Discordant 21.4|{Gamma 0.570
Percent Tied 0.7|Tau-a 0.232
Pairs 1335495 |c 0.783

Vidime, Ze aj odobrati premennych si model stale udrzuje vysoku vypovedni hodnotu. Doslo
pritom len k d’alSej zmene ¢o do zastipenia premennych v modeli.

Nakoniec otestujeme Model 1 aj na ostatnych vol'bach, ku ktorym mame k dispozicii data.
Pre strucnost sa obmedzime len na uvedenie tabul'ku odhadov koeficientov a kvality modelu
(ako v predoslom pripade).

Vol'by do Snemovne 1984

Vol'by do Snemovne R. 1986

Analysis of Maximum Likelihood Estimates Analysis of Maximum Likelihood Estimates

Standard Wald Standard Wald
Parameter DF | Estimate Error| Chi-Square| Pr > ChiSq Parameter DF | Estimate Error| Chi-Square| Pr= ChiSq
Intercept 1] -2.7534] 0133 428.0790 <.0001 Intercept 1] -1.9798 0.1162] 2904782 <.0001
rank_HOUS Slperc1 1) 0.0549 0.0216 5.4612 0.0110 rank_HOUS Sliperci 1] 01041 0.0208 25.0665 <.0001
rank_P0310014 1] 0.6732 0.1213 30.8060 <.0001 rank_P0310014 1] 0.4862 0.1188 16.7621 <.0001
rank_P0340033 1| 05447 01175 21.4742 <.0001 rank_P0340033 11 05177 0.1124 21.2064 <.0001
rank_P0350033 1| 0.6809 0.1155 34.7867 <.0001 rank_P0350033 1] 0.4514] 01107 16.6232 <.0001
rank_P1270007 1 0.3164| 0.0978 10.4640 0.0012 rank_P 1270007 1] 0.1823 0.0319 3.9363 0.0473
rank_HOUINCave 1| 0.1606 0.0211 57.8990 <.0001 rank_HOUINCave 1| 0.0608 0.0197 9.5584 0.0020
rank_P1000001 1] 0.1816 0.0358 25.7564 <.0001 rank_P1000001 1] 01222 0.0335 13.3019 0.0003
rank_H025A001 1) 0.0279 0.0388 0.5180 0.4717 rank_H025A001 1] 0.0725 0.0366 3.9191 0.0477

Association of Predicted Probabilities and Observed Association of Predicted Probabilities and Observed
Responses Responses
Percent Concordant 748/ Somers' D 0.495 Percent Concordant 70.3|Somers' D 0.407
Percent Discordant 25.2|Gamma 0.496 Percent Discordant 29 6|Gamma 0.407
Percent Tied 0.0|Tau-a 0.227 Percent Tied 0.0{Tau-a 0.198
Pairs 1501992 |c 0.748 Pairs 1593240 (c 0.704
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Vol'by do Snemovne R. 1988 Vol'by do Snemovne R. 1990

Analysis of Maximum Likelihood Estimates Analysis of Maximum Likelihood Estimates

Standard Wald Standard Wald
Parameter DF | Estimate Error| Chi-Square| Pr= ChiSq| |Parameter DF | Estimate Error| Chi-Square| Pr > ChiSq
Intercept 1 -1.9011 0.1153|  271.7663 =.0001 Intercept 1 2731 01444 357.7M172 =.0001
rank_HOUS Slperc1 1 0.0999 0.0209 229558 <0001 rank_HOUS Slperc1 1 0.0973 0.0237 16.8540 <.0001
rank_P0310014 1 0.4443 0.1186 14.0341 0.0002 rank_P0310014 1 0.7136 0.1269 31.6057 = 0001
rank_P0340033 1 0.5275 0.1121 22.1509 =.0001 rank_P0340033 1 0.4347 0.1249 12.1201 0.0005
rank_P0350033 1 0.4954 0.1103 201752 =.0001 rank_P0350033 1 0.5978 0.1233 23.4976 = 0001
rank_P1270007 1 0.1621 0.0917 3.1246 0.0771 rank_P1270007 1 0.3734 0.1030 13.1312 0.0003
rank_HOUINCave 1 0.0329 0.0197 2.7967 0.0945 rank_HOUINCave 1 0.0464 0.0230 40838 0.0433
rank_P1000001 1 0.1604 0.0334 23.0301 <0001 rank_P1000001 1 0.2055 0.0382 28.9725 = 0001
rank_H025A001 1 0.0677 0.0365 3.4353 0.0638 rank_H025A001 1 0.0984 0.0416 5.5942 0.0180

Association of Predicted Probabilities and Observed Association of Predicted Probabilities and Observed
Responses Responses

Percent Concordant 70.2|Somers' D 0.405 Percent Concordant 74.0|Somers' D 0.481
Percent Discordant 29 8|Gamma 0.405 Percent Discordant 26.0|Gamma 0.481
Percent Tied 0.0|Tau-a 0.197| |Percent Tied 0.0|Tau-a 0.215
Pairs 1589185 |c 0.702 Pairs 1168860 |c 0.740

Prezidentské vol'by 1984

Analysis of Maximum Likelihood Estimates

Standard Wald
Parameter DF | Estimate Error| Chi-Square| Pr » ChiSq
Intercept 1| 44461 0.1874] 563.0703 <.0001
rank_HOUS Slperci 1| 0.1305 0.0249 27.3653 =.0001
rank_P0310014 1| 0.6953 0.1356 26.2949 <.0001
rank_P0340033 1| 0.5095 0.1364 13.9527 0.0002
rank_P0350033 11 08791 0.1340 43.0436 <.0001
rank_P1270007 11 01328 0.1153 1.3269 0.2494
rank_HOUINCave 1| 0.2130 0.0254 70.4225 =.0001
rank_P1000001 1| 0.2343 0.0425 30.4050 <.0001
rank_H025A001 1 0.1365 0.0449 9.2389 0.0024

Association of Predicted Probabilities and Observed
Responses
Percent Concordant 81.7|Somers’ D 0.635
Percent Discordant 18.2|Gamma 0.635
Percent Tied 0.0{Tau-a 0.236
Pairs 1224222 ¢ 0.818

Najdolezitejsia skutoCnost plynica z tohto porovnania je, ze model vyvinuty pre prezidentské
volby je opoznanie menej vhodny pre odhadovanie vysledkov volieb do Snemovne
reprezentantov. Naopak, vysledky prezidentskych volieb z roku 1984 sa mu podarilo odhadnut
takmer rovnako presne ako tych v roku 1988. Na zaklade porovnania si tieZ méZeme vSimnut,
ktoré premenné nie su robustné vo svojej Statistickej vyznamnosti na hladine vyznamnosti 0,01,
najcastejsie sa jednd o premenné ,rank_P1270007“, ,rank_HOUINCave“ a ,rank_H025A001"“.
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