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1. Les données

Il s’agit d’étudier le prix Y d’un appartement en fonction de sa surface X. Nous avons relevé quelques annonces d’appartements à vendre dans le Figaro. Les données sont reproduites dans le tableau 1. Pour avoir une vision d’ensemble des données, nous avons construit le tableau 2 en associant à chaque appartement son prix, sa surface et son prix au m2, puis le graphique prix / surface de la figure 1.

Tableau 1 : Description des 28 appartements à vendre
Description des 28 appartements à vendre

	1. CENSIER, bas de R. Mouffetard, pied-à-terre, 28m2, tt confort. Visite vendredi, samedi, dim. 130.000 € à discuter. Facilités
	2. CONTRESCARPE, imm. Ancien, pierre de taille,

beau duplex caractère, 50m2, poutres, refait neuf, 280.000 €

	3. R. St-Simon, en pleine verdure, calme, plein soleil, 

Superbe appt 4p., 106m2, cuis. aménagée, s. de bains moderne, chff. cent. Parfait état.

Px 650.000 à discuter. Agence s’abstenir. Direct. Propriétaire.
	4. RAPP 7P., 196m2 standing, 9 fenêtres plein soleil, 800.000 €.

	5. R. St André-des-Arts, beau liv + chbre, imm. XVIIIe siècle, 55m2, 268.000 €.
	6. 5e PRES QUAIS, 7 pces, 190m2 caractère, standing, 790.000 €

	7. GOBELINS, Beau 5p., 110m2, gd cft, soleil, 500.000 €
	8. GOBELINS, et. élevé, calme, asc., 2 pièces, 60m2, 320.000 €

	9. CENSIER, très grand studio + entrée 48m2, tt cft, ensoleillé, calme, bel imm., 250.000 €
	10. PANTHEON, 7e étage, ascenseur, grand studio 35m2 + terrasse. Vue. 250.000 €.

	11. RUE MADAME, 3P. + Serv., 86m2, 350.000 €.
	12. RUE DE SEINE, 3P., tt cft, 65m2, calme, soleil, 300.000 €.

	13. PANTHEON, bel imm., verdure, magnifique studio 32m2, caractère, 155.000 €.
	14. SEVRES BAB, 1er ét., 2P., gde cuis., bns, 52m2, état neuf, 245.000 €.

	15. MONTPARNASSE, Part. vend atelier d’artiste 40m2, duplex, vue imprenable, tout confort,        Prix 200.000 €.
	16. RUE D’ASSAS, imm. gd standing, bel appart 260m2, triple récept. + 5 ch., tt cft (travaux) 2 park., 2 ch. Serv., Prix 1.500.000 € à déb.

	17. BD St-GERMAIN, 4P., 70m2, à amén., 4e ét., 325.000 €.
	18. ILE St-LOUIS, Lux. appt., 117m2, en duplex,      gde récept., gde chambre, 2 sdb, Terras., parf. et., décor tr. bon goût, 950.000 €.

	19. JUSSIEU, Charme, gd 3 pces, 90m2, 378.000 €.
	20. QUARTIER LATIN, 30m2 à aménager,               prix 78.000 €.

	21. MONTPARNASSE, Imm. p.d.t., 4-5 P., 105m2,  bon état, 375.000 €.
	22. RUE MAZARINE, 4e ét., sans ascens., 52m2 à rénover. Prix total 200.000 €.

	23. CENSIER, Bel imm., 4P. 80m2, tt cft, petits travaux, 270.000 €.
	24. ASSAS LUXEMBOURG, 3P. 60m2 s/arbres, imm. caractère, 295.000 €.

	25. SUR JARDINS OBSERVATOIRE, 140m2, grand charme, 990.000 €.
	26. RUE DE SAVOIE, 4e ét., Studio 20m2, dche, 85.000 €. crédit possible.

	27. PRES LUXEMBOURG, Bel imm., pierre de taille, Appartement 100m2, salon, sal. à manger,             2 chbres, office, cuis., bains, chf. cent., asc.,    prix : 495.000 €.
	28. Mo GOBELINS, studio, cuis., s. de bains, 28m2, calme. Prix 85.000 €.


Tableau 2 : Prix, surface et prix au m2 des 28 appartements
	Numéro
	Localisation
	Surface

(m2)
	Prix

(x 1000€)
	Prix au m2
(en €)

	1
	censier
	28
	130
	4640

	2
	contrescarpe
	50
	280
	5600

	3
	rue saint-simon
	106
	650
	6130

	4
	rapp
	196
	800
	4080

	5
	saint-andré des arts
	55
	268
	4870

	6
	5-ième, près quais
	190
	790
	4160

	7
	gobelins
	110
	500
	4550

	8
	gobelins
	60
	320
	5330

	9
	censier
	48
	250
	5210

	10
	panthéon
	35
	250
	7140

	11
	rue madame
	86
	350
	4070

	12
	rue de seine
	65
	300
	4620

	13
	panthéon
	32
	155
	4840

	14
	sèvres-babylone
	52
	245
	4710

	15
	montparnasse
	40
	200
	5000

	16
	rue d'assas
	260
	1500
	5770

	17
	saint-germain
	70
	325
	4640

	18
	ile saint-louis
	117
	950
	8120

	19
	jussieu
	90
	378
	4200

	20
	quartier-latin
	30
	78
	2600

	21
	montparnasse
	105
	375
	3570

	22
	rue mazarine
	52
	200
	3850

	23
	censier
	80
	270
	3380

	24
	assas luxembourg
	60
	295
	4920

	25
	jardins de l'observatoire
	140
	990
	7070

	26
	rue de savoie
	20
	85
	4250

	27
	près luxembourg
	100
	495
	4950

	28
	gobelins
	28
	85
	3040


Figure 1 : Graphique Prix / Surface des 28 appartements
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2. Les Résultats

28 observations
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	Numéro
	Résidu standardisé
	Prix

(en milliers €)
	Valeur prédite
	Résidu

	1
	0.078
	130
	120.42
	9.58

	2
	0.340
	280
	238.19
	41.81

	3
	0.911
	650
	537.97
	112.03

	4
	-1.788
	800
	1019.75
	-219.75

	5
	0.025
	268
	264.96
	3.04

	6
	-1.608
	790
	987.64
	-197.64

	7
	-0.483
	500
	559.38
	-59.38

	8
	0.230
	320
	291.72
	28.28

	9
	0.183
	250
	227.49
	22.51

	10
	0.749
	250
	157.89
	92.11

	11
	-0.658
	350
	430.91
	-80.91

	12
	-0.150
	300
	318.49
	-18.49

	13
	0.107
	155
	141.84
	13.16

	14
	-0.032
	245
	248.90
	-3.90

	15
	0.125
	200
	184.66
	15.34

	16
	1.120
	1500
	1362.36
	137.64

	17
	-0.165
	325
	345.26
	-20.26

	18
	2.873
	950
	596.85
	353.15

	19
	-0.605
	378
	452.32
	-74.32

	20
	-0.432
	78
	131.13
	-53.13

	21
	-1.282
	375
	532.62
	-157.62

	22
	-0.398
	200
	248.90
	-48.90

	23
	-1.048
	270
	398.79
	-128.79

	24
	0.027
	295
	291.72
	3.28

	25
	2.196
	990
	719.98
	270.02

	26
	0.060
	85
	77.60
	7.40

	27
	-0.088
	495
	505.85
	-10.85

	28
	-0.288
	85
	120.42
	-35.42


Calcul des intervalles de prévision du prix d’un appartement à 95% (28 obs.)

	Numéro
	Surface
	Prix

(en milliers €)
	Valeur prédite
	Inf 95%l
	Sup 95%

	1
	28
	130
	120.42
	-140.88
	381.72

	2
	50
	280
	238.19
	-20.45
	496.84

	3
	106
	650
	537.97
	280.00
	795.94

	4
	196
	800
	1019.75
	744.99
	1294.52

	5
	55
	268
	264.96
	6.73
	523.18

	6
	190
	790
	987.64
	714.62
	1260.65

	7
	110
	500
	559.38
	301.13
	817.64

	8
	60
	320
	291.72
	33.85
	549.60

	9
	48
	250
	227.49
	-31.34
	486.32

	10
	35
	250
	157.89
	-102.42
	418.21

	11
	86
	350
	430.91
	173.71
	688.10

	12
	65
	300
	318.49
	60.89
	576.09

	13
	32
	155
	141.84
	-118.88
	402.55

	14
	52
	245
	248.90
	-9.57
	507.37

	15
	40
	200
	184.66
	-75.03
	444.35

	16
	260
	1500
	1362.36
	1064.03
	1660.69

	17
	70
	325
	345.26
	87.86
	602.65

	18
	117
	950
	596.85
	337.99
	855.72

	19
	90
	378
	452.32
	195.06
	709.58

	20
	30
	78
	131.13
	-129.87
	392.13

	21
	105
	375
	532.62
	274.72
	790.52

	22
	52
	200
	248.90
	-9.57
	507.37

	23
	80
	270
	398.79
	141.60
	655.97

	24
	60
	295
	291.72
	33.85
	549.60

	25
	140
	990
	719.98
	458.16
	981.80

	26
	20
	85
	77.60
	-184.99
	340.19

	27
	100
	495
	505.85
	248.23
	763.47

	28
	28
	85
	120.42
	-140.88
	381.72


Caractéristiques de la surface
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Prix vs Surface (28 obs.) : Intervalle de prévision à 95%
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26 observations
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Calcul des intervalles de prévision du prix d’un appartement à 95% (26 obs.)

	Numéro
	Surface
	Prix

(en milliers €)
	Valeur prédite
	Inf 95%l
	Sup 95%

	1
	28
	130
	114.75
	-64.65
	294.16

	2
	50
	280
	224.59
	46.96
	402.23

	3
	106
	650
	504.19
	326.64
	681.73

	4
	196
	800
	953.53
	763.22
	1143.85

	5
	55
	268
	249.56
	72.19
	426.93

	6
	190
	790
	923.58
	734.57
	1112.59

	7
	110
	500
	524.16
	346.37
	701.94

	8
	60
	320
	274.52
	97.37
	451.67

	9
	48
	250
	214.61
	36.85
	392.36

	10
	35
	250
	149.70
	-29.04
	328.44

	11
	86
	350
	404.33
	227.49
	581.18

	12
	65
	300
	299.48
	122.50
	476.47

	13
	32
	155
	134.72
	-44.29
	313.74

	14
	52
	245
	234.58
	57.06
	412.10

	15
	40
	200
	174.67
	-3.65
	352.99

	16
	260
	1500
	1273.07
	1065.42
	1480.72

	17
	70
	325
	324.45
	147.58
	501.32

	19
	90
	378
	424.30
	247.38
	601.22

	20
	30
	78
	124.74
	-54.47
	303.94

	21
	105
	375
	499.19
	321.70
	676.69

	22
	52
	200
	234.58
	57.06
	412.10

	23
	80
	270
	374.38
	197.58
	551.17

	24
	60
	295
	274.52
	97.37
	451.67

	26
	20
	85
	74.81
	-105.47
	255.10

	27
	100
	495
	474.23
	296.98
	651.48

	28
	28
	85
	114.75
	-64.65
	294.16


Prix vs Surface (26 obs.) : Intervalle de prévision à 95%
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25 observations
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Calcul des intervalles de prévision du prix d’un appartement à 95% (25 obs.)

	Numéro
	Surface
	Prix

(en milliers €)
	Valeur prédite
	Inf 95%l
	Sup 95%

	1
	28
	130
	143.53
	17.77
	269.29

	2
	50
	280
	234.23
	110.18
	358.29

	3
	106
	650
	465.12
	340.20
	590.04

	4
	196
	800
	836.18
	695.21
	977.15

	5
	55
	268
	254.85
	131.02
	378.67

	6
	190
	790
	811.45
	672.03
	950.86

	7
	110
	500
	481.61
	356.34
	606.88

	8
	60
	320
	275.46
	151.81
	399.12

	9
	48
	250
	225.99
	101.83
	350.15

	10
	35
	250
	172.39
	47.29
	297.49

	11
	86
	350
	382.66
	258.91
	506.41

	12
	65
	300
	296.08
	172.53
	419.63

	13
	32
	155
	160.02
	34.65
	285.39

	14
	52
	245
	242.48
	118.53
	366.44

	15
	40
	200
	193.00
	68.32
	317.69

	17
	70
	325
	316.69
	193.19
	440.19

	19
	90
	378
	399.15
	275.24
	523.06

	20
	30
	78
	151.78
	26.22
	277.34

	21
	105
	375
	461.00
	336.15
	585.84

	22
	52
	200
	242.48
	118.53
	366.44

	23
	80
	270
	357.92
	234.34
	481.51

	24
	60
	295
	275.46
	151.81
	399.12

	26
	20
	85
	110.55
	-16.11
	237.21

	27
	100
	495
	440.38
	315.91
	564.85

	28
	28
	85
	143.53
	17.77
	269.29


Prix vs Surface (25 obs.) : Intervalle de prévision à 95%
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24 observations
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Calcul des intervalles de prévision du prix d’un appartement à 95% (24 obs.)

	Numéro
	Surface
	Prix

(en milliers €)
	Valeur prédite
	Inf 95%l
	Sup 95%

	1
	28
	130
	141.66
	47.22
	236.09

	2
	50
	280
	229.31
	136.14
	322.49

	4
	196
	800
	811.04
	704.51
	917.56

	5
	55
	268
	249.24
	156.22
	342.25

	6
	190
	790
	787.13
	681.81
	892.45

	7
	110
	500
	468.38
	374.11
	562.65

	8
	60
	320
	269.16
	176.26
	362.06

	9
	48
	250
	221.34
	128.09
	314.60

	10
	35
	250
	169.55
	75.61
	263.49

	11
	86
	350
	372.75
	279.71
	465.79

	12
	65
	300
	289.08
	196.25
	381.91

	13
	32
	155
	157.59
	63.45
	251.74

	14
	52
	245
	237.28
	144.17
	330.39

	15
	40
	200
	189.47
	95.83
	283.11

	17
	70
	325
	309.00
	216.20
	401.81

	19
	90
	378
	388.69
	295.52
	481.86

	20
	30
	78
	149.62
	55.34
	243.91

	21
	105
	375
	448.46
	354.53
	542.39

	22
	52
	200
	237.28
	144.17
	330.39

	23
	80
	270
	348.85
	255.95
	441.74

	24
	60
	295
	269.16
	176.26
	362.06

	26
	20
	85
	109.78
	14.67
	204.89

	27
	100
	495
	428.53
	334.90
	522.17

	28
	28
	85
	141.66
	47.22
	236.09


Prix vs Surface (24 obs.) : Intervalle de prévision à 95%
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METHODES STATISTIQUES EN GESTION

Ryder Appraisal District

Extrait de L.H. Peters & J.B. Gray

Business cases in statistical decision making

Prentice Hall, 1994

Ryder Appraisal District

Ryder Appraisal District (RAD) is the county agency responsible for property taxation in Ryder County, South Carolina. RAD is charged with the appraisal of property for tax purposes, the determination of the amount of tax owed by a property owner, and the collection of these property taxes. There are approximately 12,000 residential properties in Ryder County.

James Bradford was elected last year to the position of Ryder County Tax Commissioner. For many years, taxpayers have complained about the inequities in residential property tax assessments in Ryder County. Bradford promised county residents that, if elected, he would do what he could to make the property taxing system more equitable.

The current residential property taxing system in Ryder County has evolved over several decades. Unimproved property, i.e., a residential lot without a house, is currently taxed at a flat amount of $150. Owners of improved residential property are charged a flat amount plus an additional amount based on the characteristics of the house built on the property, such as the total square footage of heated/cooled floor space, the number of bedrooms, the number of bathrooms, etc. If the owner actually lives in the house, he is given a homestead exemption, which reduces his property tax bill by a fixed 10%. If that homeowner is also retired, he is entitled to a retirement exemption that reduces his property tax bill by another 10%. While it would seem that the current system of taxing is fair, several factors have led to inequities.

Each year, new property assessments are mailed out to property owners. These assessments tell the property owners the value of their property as determined by RAD for taxing purposes. After the new assessments are mailed, the property owners are given the opportunity over a period of one month to contest their assessments. A panel known as the County Review Board hears the appeals and makes any adjustments they deem necessary to property assessments. The County Review Board has been known in the past for being "too responsive" in changing assessed values. Those homeowners who complain to the Board are usually granted their reduction. Unfortunately, many of these decisions have led to taxing inconsistencies and discrepancies across the county.

RAD is supposed to reappraise each piece of residential property once every three years. In this way, the RAD database is kept up to date and includes recent improvements to residential property, such as swimming pools or other additions. However, due to poor economic conditions, county governments have been receiving less and less funding from the state and federal governments. The appraisal staff at RAD has dwindled in the past few years to one full-time appraiser and there are no funds available for hiring professional appraisers on a part-time basis. Over time, the database has become outdated and inaccurate. This, of course, has led to further inequities in the taxing system.

James Bradford has proposed a simplified property tax assessment plan that he hopes will avoid the problems and inequities of the past and cost less to implement than the current system. His plan is to tax unimproved property in the same way as before using the current rate based on lot size. For improved properties, the new tax will consist of a flat tax plus an amount based on the square footage of heated/cooled space in the house. Both the flat tax and the variable tax components are yet to be determined. Bradford has decided to maintain the current 10% reductions for homestead exemptions and retired homeowners. The square footage measurement would be made once for each house, with an appraisal update occurring whenever an addition is made to the house. This will reduce the workload of RAD appraisers and the amount of necessary record keeping. The simplified taxing system should also result in more consistency in taxation and fewer complaints from homeowners about incorrect assessments.

There have been two major concerns expressed about switching to the simplified tax assessment plan. First, it is important to try to keep individual taxes under the new plan as close as possible to what they are currently, otherwise there will be problems. Everyone understands that some property owners will have higher taxes and others will have lower taxes, but the size of the changes should be minimized as much as possible. Secondly, the new tax plan must be revenue-neutral, that is, the total amount of property taxes under the new structure should be roughly the same as before. James Bradford has said that attention to the first concern will largely mitigate this second concern.

The current database contains information on the square footage of each house in Ryder County. Bradford believes that these data may not be accurate. In most cases, the recorded square footage is reported by the builder and is never checked by RAD. Before launching a massive effort to determine the square footage of each house in Ryder County, Bradford has decided to see whether or not the current data are sufficiently accurate.

In fact, James Bradford believes that he can kill two birds with one stone. He has collected a random sample of 80 residential properties from around the county. Over the course of the past two months, the staff appraiser has examined the houses on these properties and their blueprints to come up with an accurate estimate of the actual square footage of heated/cooled space of each house. Other information from the RAD database was also included in the sample information. From this sample, James Bradford wants to do two thongs. First, he wants to know whether or not the square footage estimates in the current database differ significantly from the actual square footage values. Secondly, he wants to use the sample data to estimate the flat tax and the tax rate per square foot that must be charged in order to minimize the changes from the current tax system for improved property owners.

Assignment

The data from the sample of 80 residential properties are contained in the file RYDER.SAV on the Course Site in SIAD.HEC.FR. The Data Description section contains a description of this data file.

Using this data set and other information given in the case, first help James Bradford decide whether or not the square footage information in the database is significantly different from the actual values. After that, determine the flat tax amount and the tax charged per square foot that will accomplish his goals. The Case Questions will assist you in your analysis of the data. Use important details from your analysis to support your recommendation.

Data Description

The data for the Ryder Appraisal District case is contained in the file RYDER.SAV on the Course Site in SIAD.HEC.FR. The file contains information on a sample of _0 residential properties in Ryder County. A partial listing of the data is shown below.

	SUB
	BLK
	LOT
	IMP
	HSX
	RET
	REC

SQFT
	ACTSQFT
	TAX

	7

2

11

9

2

5
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	3

21

8

21

21

19
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	34

47

52

8

51

66
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	1

1

1

1

1

1
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	1

1

1

1

1

1
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	1

1

0

0

0

1
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	1595

1855

1538

1687

1785

2084
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	1598

1876

1528

1713

1764

2107
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	922.48

1047.90

967.03

985.22

1031.35

1093.42
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These data are coded as follows :


SUB:

Subdivision in which the property is located.


BLOCK:
Block in the subdivision in which the property is located.

LOT:
Lot number of the property. (SUB, BLOCK, and LOT together describe the location of the property.)


IMP:

1, if improved (i.e., a house is built on the property),




0, if unimproved.


HSX:

1, if homestead exemption (i.e., owner lives in house).


RET:

1, if owner retired,




0, otherwise.

REC SQFT:
Square footage recorded in the RAD data base.

ACT SQFT:
Actual square footage as measured by RAD appraiser.

TAX:

Current County tax on the property under the existing taxing system.

 Case Questions: Ryder Appraisal District

1. Examine the data for the 80 residential properties using appropriate statistical summaries. Are the data collected on the 80 residential properties suitable for the analysis? If not, describe any adjustments that need to be made.

2. Based on the data collected, are the square footage figures in the RAD data base reasonably accurate? Explain your answer and support your conclusions from the data.

3. Perform an appropriate statistical analysis to determine if the mean recorded square footage in the entire RAD database is significantly different from the mean actual square footage for all houses represented in the database. What recommendation would you make to James Bradford based on your answers to this question and the previous question? Explain.

4. Use an appropriate statistical technique with the data to determine values for the fixed and variable (with respect to square footage) tax components for improved properties in Ryder County. Explain how your approach to estimating these components will meet the concerns of James Bradford about the new tax system being "revenue-neutral" (i.e., keeping property taxes about the same as under the current system, both on an individual property basis and on a total basis).

5. Where there any unusual data that had a large effect on your estimates of the fixed and variable tax components? How did you deal with these influential data in your analysis? Provide the supporting logic behind your approach to dealing with these influential data.

Ryder Appraisal District (Guide d’utilisation de SPSS)

Charger le fichier SPSS « Ryder.Sav »  sur votre ordinateur à partir du site du cours sur « studies.hec.fr/web/tenenhaus ».

1)
Y-a-t-il une différence notable entre les surfaces enregistrées dans la base et les surfaces réelles des maisons ?

a) Calculer la différence Diff entre la surface enregistrée et la surface réelle sur les 80 propriétés.

Action SPSS : « Transform », « Compute »

Indiquer « Diff » dans Target variable et dans Type&Label « Différence ».

Indiquer dans la fenêtre Numeric expression « Recsqft – Actsqft »

b) Soit ( la moyenne de la variable Diff sur la population des 12 000 propriétés. Construire un intervalle de confiance de ( au niveau 95% en utilisant l’échantillon de 80 propriétés.  Conclusion.

Action SPSS : « Analyze », « Descriptive Statistics », « Explore »

Donner la formule théorique et vérifier l’application numérique.

c) Calculer les erreurs relatives Err_rel
Erreur relative = 
[image: image29.wmf]()
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Action SPSS : « Transform », « Compute »

Indiquer « Err_rel » dans Target variable 

Indiquer dans Type&Label « Erreur relative »

Faire le calcul dans la fenêtre Numeric expression.


d)  Donner une borne supérieure des erreurs relatives en valeur absolue.


      Action SPSS : « Analyze », « Descriptive »

e) Construire l’histogramme des erreurs relatives en indiquant explicitement sur le graphique les valeurs extrêmes.

Action SPSS : « Graphs », « Histogram »

Cliquer deux fois sur le graphique .

Cliquer sur les labels des valeurs en abscisse

Ecrire les valeurs extrêmes dans la fenêtre « Scale » et la valeur .01 dans « Major Increment ».

f)   Conclusion.

2)
Quelle est la taxe de base payée si le terrain est nu ?

3)
Le propriétaire d’un terrain construit qu’il n’habite pas paye une taxe de base.

a)
Décrire le calcul de la taxe payée pour les terrains construits en fonction de la taxe de base

· si la maison est habitée par le propriétaire,

· si la maison est habitée par le propriétaire et s’il est retraité.

b)
Ecrire la taxe payée en fonction de la taxe de base et des variables HSX et RET.

c)
Calculer la taxe de base en fonction de la taxe payée.

4)
Calculer la taxe de base (tax_base) pour l’ensemble des 80 propriétaires.


Action SPSS : « Transform », « Compute »

Indiquer « Tax_base » dans Target variable 

Indiquer dans Type&Label « Taxe de base »

Faire le calcul dans la fenêtre Numeric expression.

5)
Construire l’histogramme des taxes de base des 80 propriétaires.  Commenter le résultat.

Action SPSS : « Graphs », « Histogram »

Indiquer les effectifs des classes : Cliquer deux fois sur le graphique,

Cliquer sur Elements/Show data labels.

6)
Construire l’histogramme des surfaces enregistrées.


Action SPSS : « Graphs », « Histogram ».  Indiquer les effectifs des classes.

Commenter le résultat.

7)
Construire le graphique reliant la taxe de base à la surface enregistrée.  Commenter le résultat.  Identifier les numéros des outliers.


Action SPSS : « Graphs », « Scatter »

On indique X Axis : RECSQFT et Y Axis : TAXE de BASE.

Identification des outliers : Cliquer deux fois sur le graphique, Icône « Data label mode ». Pour les points associés à « Surface=0 » choisir « Select all ». Pour faire apparaître les trois points : cliquer deux fois sur le point, puis choisir data value labels/custom/Display connecting lines to labels, et enfin « apply ».

8)
Construire le graphique reliant la taxe de base à la surface enregistrée, après avoir supprimé les outliers détectés à la question précédente.  Construire la droite des moindres carrés.  Commenter le résultat.


(1) Action SPSS :  « Data », « Select »

On choisit « IF » :  (RECSQFT>0) & (numéro ~=55)  


(2) Action SPSS :  « Graphs », « Scatter »

On indique X Axis : RECSQFT et Y Axis : TAXE de BASE

Construction de la droite des moindres carrés :

Cliquer deux fois sur le graphique, Cliquer sur « Elements » puis  « Fit Line at Total ».

9) Etudier la régression simple reliant la taxe de base à la surface enregistrée sur les données sans outliers :


Action SPSS : « Analyze », « Regression », « Linear »

On indique dans Dependent : Taxe de base et dans Independent RECSQRT

· Equation de régression, R2, et R

10)
Nous allons maintenant comparer les nouvelles taxes payées aux anciennes taxes.

a) Calculer les nouvelles taxes payées (New_tax) en fonction des nouvelles taxes de base calculées à l’aide de la régression de la question précédente pour les propriétés avec maison.

      (1) Action SPSS :  « Data », « Select »

      On choisit « IF » :  RECSQFT>0


      (2) Action SPSS : « Transform », « Compute »

Indiquer « New_tax » dans Target variable 

Indiquer dans Type&Label « Nouvelle taxe payée »

Faire le calcul dans la fenêtre Numeric expression.

b) Calculer la différence Z entre les nouvelles taxes payées et les anciennes taxes payées.


     Action SPSS : « Transform », « Compute »

     Indiquer « Z » dans Target variable 

     Indiquer dans Type&Label « Différence sur les taxes payées »

     Faire le calcul dans la fenêtre Numeric expression.

c) Construire l’histogramme de Z


      Action SPSS : « Graphs », « Histogram »

d) Indiquer les valeurs extrêmes et la valeur moyenne de Z.  


     Action SPSS : « Analyze », « Descriptive » 

11)
Estimer la différence entre les nouvelles et anciennes rentrées fiscales pour cet impôt pour les 12000 propriétés.  Construire un intervalle de confiance à 95% de la différence.

__________________________Groupe HEC__________________________

METHODES STATISTIQUES EN GESTION

PREVISION DES VENTES

UTILISATION DE SPSS

___________________________________________________________________________

Ce document ne peut être utilisé, reproduit ou cédé sans l’autorisation du Groupe HEC

1. Les données

On trouve dans le tableau suivant des données d’une entreprise sur 38 semestres

(1952 – 1970) .

	SEMESTRE
	MT
	RG
	PRIX
	BR
	INV
	PUB
	FV
	TPUB
	VENTES

	1
	398
	138
	56
	12
	50
	77
	229
	98
	5540

	2
	369
	118
	59
	9
	17
	89
	177
	225
	5439

	3
	268
	129
	57
	29
	89
	51
	166
	263
	4290

	4
	484
	111
	58
	13
	107
	40
	258
	321
	5502

	5
	394
	146
	59
	13
	143
	52
	209
	407
	4872

	6
	332
	140
	60
	11
	61
	21
	180
	247
	4708

	7
	336
	136
	60
	25
	-30
	40
	213
	328
	4627

	8
	383
	104
	60
	21
	-45
	32
	201
	298
	4110

	9
	285
	105
	63
	8
	-28
	12
	176
	218
	4123

	10
	277
	135
	62
	11
	76
	68
	175
	410
	4842

	11
	456
	128
	65
	22
	144
	52
	253
	93
	5741

	12
	355
	131
	65
	24
	113
	77
	208
	307
	5094

	13
	364
	120
	64
	14
	128
	96
	195
	107
	5383

	14
	320
	147
	66
	15
	10
	48
	154
	305
	4888

	15
	311
	143
	67
	22
	-25
	27
	181
	60
	4033

	16
	362
	145
	67
	23
	117
	73
	220
	239
	4942

	17
	408
	131
	66
	13
	120
	62
	235
	141
	5313

	18
	433
	124
	68
	8
	122
	25
	258
	291
	5140

	19
	359
	106
	69
	27
	71
	74
	196
	414
	5397

	20
	476
	138
	71
	18
	4
	63
	279
	206
	5149

	21
	415
	148
	69
	8
	47
	29
	207
	80
	5151

	22
	420
	136
	70
	10
	8
	91
	213
	429
	4989

	23
	536
	111
	73
	27
	128
	74
	296
	273
	5927

	24
	432
	152
	73
	16
	-50
	16
	245
	309
	4704

	25
	436
	123
	73
	32
	100
	43
	276
	280
	5366

	26
	415
	119
	75
	20
	-40
	41
	211
	315
	4630

	27
	462
	112
	73
	15
	68
	93
	283
	212
	5712

	28
	429
	125
	74
	11
	88
	83
	218
	118
	5095

	29
	517
	142
	74
	27
	27
	75
	307
	345
	6124

	30
	328
	123
	77
	20
	59
	88
	211
	141
	4787

	31
	418
	135
	79
	35
	142
	74
	270
	83
	5036

	32
	515
	120
	77
	23
	126
	21
	328
	398
	5288

	33
	412
	149
	78
	36
	30
	26
	258
	124
	4647

	34
	455
	126
	78
	22
	18
	95
	233
	118
	5316

	35
	554
	138
	81
	20
	42
	93
	324
	161
	6180

	36
	441
	120
	80
	16
	-22
	50
	267
	405
	4801

	37
	417
	120
	81
	35
	148
	83
	257
	111
	5512

	38
	461
	132
	82
	27
	-18
	91
	267
	170
	5272

	
	
	
	
	
	
	
	
	
	

	MT = Marché total de la branche (M€)

RG = Remises aux grossistes (K€)

Prix (€)

BR = Budget de Recherche (K€)

INV = Investissements (K€)
	PUB = Publicité (K€)

FV = Frais de ventes (K€)

TPUB = Total du budget

Ventes (K€)


2. Le problème de prévision

On souhaite prévoir les ventes du 39e semestre sous les conditions suivantes :

MT = 500,  RG = 100,  PRIX = 83,  BR = 30,

INV = 50,  PUB = 90,  FV = 300,  TPUB = 200

On souhaite également obtenir un intervalle de prévision à 95% des ventes du 39e semestre.

3. Le tableau des corrélations

[image: image30.wmf]Correlation Matrix

1.000

-.069

.549

.164

.144

.200

.903

-.020

.721

-.069

1.000

.022

.010

-.093

-.120

-.050

-.146

-.084

.549

.022

1.000

.455

-.058

.255

.625

-.181

.287

.164

.010

.455

1.000

.157

.105

.364

-.128

.084

.144

-.093

-.058

.157

1.000

.241

.216

-.123

.453

.200

-.120

.255

.105

.241

1.000

.134

-.195

.568

.903

-.050

.625

.364

.216

.134

1.000

-.022

.637

-.020

-.146

-.181

-.128

-.123

-.195

-.022

1.000

-.096

.721

-.084

.287

.084

.453

.568

.637

-.096

1.000

MT

RG

PRIX

BR

INV

PUB

FV

TPUB

VENTES

MT

RG

PRIX

BR

INV

PUB

FV

TPUB

VENTES

Correlation


4. Le modèle complet
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5. Régression pas à pas descendante (Backward)
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Commentaires 

Etape 1 : La dernière variable explicative du fichier est entrée dans le modèle. On entre ensuite successivement la variable la moins corrélée aux variables explicatives déjà entrées. Une variable Xj trop corrélée aux autres variables explicatives n’est pas entrée dans le modèle. SPSS utilise le critère suivant : Tolérance(Xj) ) 1 – R2(Xj ; autres variables explicatives). Une variable ayant une tolérance trop petite n’est pas entrée.

Etapes suivantes : A chaque étape on enlève la variable ayant le plus petit F-partiel = t2 à condition qu’il ne soit pas significatif (Niveau de signification >= 0.100).

[image: image37.wmf]Model Summary

f

.898

a

.806

.752

256.29

.898

b

.806

.760

251.99

.897

c

.804

.766

249.04

.896

d

.803

.772

245.69

.895

e

.801

.777

243.07

Model

1

2

3

4

5

R

R Square

Adjusted

R Square

Std. Error of

the Estimate

Predictors: (Constant), TPUB, MT, RG, BR, INV, PUB,

PRIX, FV

a. 

Predictors: (Constant), MT, RG, BR, INV, PUB, PRIX, FV

b. 

Predictors: (Constant), MT, RG, INV, PUB, PRIX, FV

c. 

Predictors: (Constant), MT, RG, INV, PUB, PRIX

d. 

Predictors: (Constant), MT, INV, PUB, PRIX

e. 

Dependent Variable: VENTES

f. 


[image: image38.wmf]ANOVA

f

7903373

8

987921.639

15.041

.000

a

1904830

29

65683.798

9808203

37

7903184

7

1129026.230

17.780

.000

b

1905020

30

63500.655

9808203

37

7885628

6

1314271.381

21.192

.000

c

1922575

31

62018.548

9808203

37

7876558

5

1575311.695

26.097

.000

d

1931645

32

60363.900

9808203

37

7858540

4

1964634.900

33.253

.000

e

1949664

33

59080.717

9808203

37

Regression

Residual

Total

Regression

Residual

Total

Regression

Residual

Total

Regression

Residual

Total

Regression

Residual

Total

Model

1

2

3

4

5

Sum of

Squares

df

Mean Square

F

Sig.

Predictors: (Constant), TPUB, MT, RG, BR, INV, PUB, PRIX, FV

a. 

Predictors: (Constant), MT, RG, BR, INV, PUB, PRIX, FV

b. 

Predictors: (Constant), MT, RG, INV, PUB, PRIX, FV

c. 

Predictors: (Constant), MT, RG, INV, PUB, PRIX

d. 

Predictors: (Constant), MT, INV, PUB, PRIX

e. 

Dependent Variable: VENTES

f. 


[image: image39.wmf]Coefficients

a

3129.231

641.355

4.879

.000

4.423

1.588

.605

2.785

.009

1.676

3.291

.043

.509

.614

-13.526

8.305

-.201

-1.629

.114

-3.410

6.569

-.054

-.519

.608

1.924

.778

.234

2.474

.019

8.547

1.826

.434

4.679

.000

1.497

2.771

.130

.540

.593

-2.15E-02

.401

-.005

-.054

.958

3115.648

579.517

5.376

.000

4.426

1.561

.606

2.836

.008

1.706

3.191

.044

.535

.597

-13.445

8.029

-.200

-1.675

.104

-3.392

6.451

-.053

-.526

.603

1.931

.756

.234

2.554

.016

8.558

1.784

.435

4.798

.000

1.482

2.710

.129

.547

.588

3137.547

571.233

5.493

.000

4.756

1.412

.651

3.368

.002

1.705

3.153

.044

.541

.593

-14.790

7.521

-.220

-1.966

.058

1.885

.742

.229

2.539

.016

8.519

1.761

.433

4.837

.000

.950

2.484

.082

.382

.705

3084.009

546.374

5.645

.000

5.222

.704

.714

7.415

.000

1.700

3.111

.043

.546

.589

-13.467

6.589

-.200

-2.044

.049

1.984

.686

.241

2.893

.007

8.328

1.666

.423

4.998

.000

3302.036

369.212

8.943

.000

5.192

.695

.710

7.475

.000

-13.172

6.497

-.196

-2.027

.051

1.968

.678

.239

2.903

.007

8.229

1.639

.418

5.021

.000

(Constant)

MT

RG

PRIX

BR

INV

PUB

FV

TPUB

(Constant)

MT

RG

PRIX

BR

INV

PUB

FV

(Constant)

MT

RG

PRIX

INV

PUB

FV

(Constant)

MT

RG

PRIX

INV

PUB

(Constant)

MT

PRIX

INV

PUB

Model

1

2

3

4

5

B

Std. Error

Unstandardized

Coefficients

Beta

Standardized

Coefficients

t

Sig.

Dependent Variable: VENTES

a. 


[image: image40.wmf]Excluded Variables

e

-.005

a

-.054

.958

-.010

.882

-.002

b

-.028

.978

-.005

.885

-.053

b

-.526

.603

-.096

.632

.001

c

.006

.995

.001

.892

-.033

c

-.351

.728

-.063

.734

.082

c

.382

.705

.069

.136

-.007

d

-.084

.933

-.015

.917

-.033

d

-.355

.725

-.063

.734

.082

d

.384

.703

.068

.136

.043

d

.546

.589

.096

.973

TPUB

TPUB

BR

TPUB

BR

FV

TPUB

BR

FV

RG

Model

2

3

4

5

Beta In

t

Sig.

Partial

Correlation

Tolerance

Collinearity

Statistics

Predictors in the Model: (Constant), MT, RG, BR, INV, PUB, PRIX, FV

a. 

Predictors in the Model: (Constant), MT, RG, INV, PUB, PRIX, FV

b. 

Predictors in the Model: (Constant), MT, RG, INV, PUB, PRIX

c. 

Predictors in the Model: (Constant), MT, INV, PUB, PRIX

d. 

Dependent Variable: VENTES

e. 


6.
Etude du modèle simplifié
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SEMESTRE    VENTES       Prévision       INF 95%      SUP 95

________  ________  ______________  ___________  ___________

       1      5540      5362.81518   4825.70105   5899.92931

       2      5439      5206.55853   4669.91989   5743.19717

       3      4290      4537.47348   4006.11934   5068.82762

       4      5502      5590.63505   5040.59944   6140.67066

       5      4872      5279.78251   4754.73704   5804.82798

       6      4708      4528.26173   4006.76819   5049.75527

       7      4627      4526.33759   4002.33391   5050.34127

       8      4110      4675.00558   4141.94324   5208.06793

       9      4123      3995.54911   3457.08730   4534.01093

      10      4842      4632.66243   4105.48505   5159.83981

      11      5741      5524.61405   5002.00955   6047.21855

      12      5094      5144.97700   4630.95878   5658.99521

      13      5383      5390.74821   4864.48904   5917.00737

      14      4888      4508.77576   3995.53189   5022.01963

      15      4033      4207.19398   3680.86669   4733.52127

      16      4942      5129.92900   4617.44316   5642.41484

      17      5313      5297.30530   4788.63631   5805.97428

      18      5140      5100.20480   4573.83857   5626.57102

      19      5397      5005.73018   4497.48695   5513.97341

      20      5149      5364.48149   4848.22840   5880.73459

      21      5151      4878.92822   4368.27972   5389.57671

      22      4989      5325.20349   4805.29782   5845.10915

      23      5927      5984.15344   5454.76173   6513.54516

      24      4704      4616.66405   4081.25016   5152.07794

      25      5366      5154.76376   4642.23838   5667.28915

      26      4630      4727.47013   4206.29088   5248.64937

      27      5712      5638.25992   5123.96158   6152.55826

      28      5095      5410.81451   4902.30385   5919.32517

      29      6124      5681.83949   5158.51558   6205.16341

      30      4787      4831.00884   4290.88210   5371.13559

      31      5036      5320.02995   4789.04312   5851.01677

      32      5288      5382.34302   4830.57596   5934.11008

      33      4647      4686.66896   4158.39411   5214.94381

      34      5316      5454.13726   4931.39956   5976.87496

      35      6180      5959.37855   5421.49504   6497.26207

      36      4801      4906.08048   4382.03273   5430.12824

      37      5512      5374.36469   4833.81774   5914.91165

      38      5272      5328.85026   4793.83680   5863.86372

      39         .      5643.72725   5116.90123   6170.55326
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Sales and Advertising Expenditures
A firm would like to be able to forecast its yearly sales in each of its sales regions. The firm has decided to base its forecasts on regional population size and its yearly regional advertising expenditures. The population data in the accompanying table were obtained from the Bureau of Census, and the advertising and sales data were obtained from the firm's internal records.

	SALES

REGION
	SALES

(thousands units)
	POPULATION

OF REGION

(thousands)
	ADVERTISING

EXPENDITURES

($ thousands)

	1
	65
	200
	8

	2
	80
	210
	10

	3
	85
	205
	9

	4
	100
	300
	8.5

	5
	108
	320
	12

	6
	114
	290
	10

	7
	40
	90
	6

	8
	45
	85
	8

	9
	150
	450
	9

	10
	42
	87
	9

	11
	220
	480
	13

	12
	200
	500
	15


We will use the following notations for the explanatory variables : 


-  POP = population of region (Thousands)


-  POP2 = POP Square

-  ADV = Advertising expenditures ($ thousands)

-  ADV2 = ADV Square


-  POP_ADV = POP*ADV

Questions

1. Study of model (1) :

(1)
Sales = SYMBOL 98 \f "Symbol"0 + SYMBOL 98 \f "Symbol"1POP + SYMBOL 98 \f "Symbol"2ADV + SYMBOL 98 \f "Symbol"3POP2 + SYMBOL 98 \f "Symbol"4ADV2 + SYMBOL 98 \f "Symbol"5POPADV + SYMBOL 101 \f "Symbol"

with SYMBOL 101 \f "Symbol" following a normal distribution N(0,SYMBOL 115 \f "Symbol")

This multiple regression has been run on SPSS and the output is in appendix 1

Using these results answer the following questions.

a)
Write the fitted model. Give the residual sum of squares.

b)
Give an estimation of the standard deviation SYMBOL 115 \f "Symbol" of the residual component SYMBOL 101 \f "Symbol".

Explain how this estimation is related to the residual sum of squares.

c)
Give the decomposition formula of the total sum of squares. Give the three terms 

of this decomposition for this application.

d)
Calculate the R Square and the multiple R. Interpret the R Square.

e)
Are the Sales significantly related to the five explanatory variables of this model ?

Test using SYMBOL 97 \f "Symbol" = 0.05. Explain the various steps of this test and give the threshold 

found in the Fisher-Snedecor table.

f)
Are the marginal contributions of each explanatory variable to the explanation of

the Sales significant at a risk SYMBOL 97 \f "Symbol" = 0.05. Explain the various steps of this test for

variable POP and give the threshold found in the Student table. Interpret the

significance level of this test. Summarize your conclusions for the other variables.

g)
Explain why variable POP2 should be removed from model (1).

2. Study of model (2) :

(2)
Sales = SYMBOL 98 \f "Symbol"0 + SYMBOL 98 \f "Symbol"1POP + SYMBOL 98 \f "Symbol"2ADV + SYMBOL 98 \f "Symbol"3ADV2 + SYMBOL 98 \f "Symbol"4POPADV + SYMBOL 101 \f "Symbol"

with SYMBOL 101 \f "Symbol" following a normal distribution N(0,SYMBOL 115 \f "Symbol")

The results for this regression are in appendix 2.

a)
Estimate the regression coefficients SYMBOL 98 \f "Symbol"j and the standard deviation SYMBOL 115 \f "Symbol" of model (2).

b)
Give the multiple correlation R between Sales and the four explanatory variables.

c)
Test the hypothesis H0: SYMBOL 98 \f "Symbol"j = 0 vs H1: SYMBOL 98 \f "Symbol"j SYMBOL 185 \f "Symbol" 0 for each j. Give the t-values, the

threshold for a risk SYMBOL 97 \f "Symbol" = 0.05, and the significance levels.

d)
Analyze the residuals of model (2).

e)
If the firm increases its advertising expenditures by $2,000 in sales region 4, which increase of its sales can be expected ?

f)
The firm is planning to market its product in a new sales region next year. The

region has a population of 400,000, and the firm plans to spend $12,000 on 

advertising. Use the fitted model (2) to forecast next year's sales in this new region.

Compute (approximately) a 95% prediction interval of the next year's sales.

Appendix 1

Model 1
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Appendix 2

MODEL 2
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THE PHARMAX LABORATORY

The PHARMAX Laboratory sells an anti-inflammatory drug since 1976. Along the years it has been delivered in different packaging: low and high dosage tablets, suppository, injection. Data on the number of prescriptions of this drug, the number of diagnosis and the promotional investments (medical visit and medical press) are presented in table 1. A satisfying model relating the number of prescriptions to the number of diagnosis and the promotional investments (eventually cumulated) has to be build.

1. Give  a detailed analysis of the complete model:

· Theoretical model

· Equation of the fitted model

· Estimate of the residual standard deviation

· Decomposition of the total sum of squares

· R square and multiple correlation

· Test the global relationship between the number of prescriptions and the whole set of explanatory variables

· Test the marginal contributions of each independent variable to the explanation of the dependent variable

· Analysis of residuals

2. Using backward stepwise multiple regression, construct a satisfying model relating the number of prescriptions to the number of diagnosis and to the promotional investments (eventually cumulated). Describe the selected model.

3. Use a F test to compare the selected model chosen in question 2 to the complete model.

4. A forecast of the number of prescriptions for quarter 1 of 1982 has to be prepared. The number of diagnosis for quarter 1 of 1982 should vary between 2200 and 2400. The budget for medical visits is planned to be 2000, and 3000 for medical press. Give a 95% prediction interval of the number of prescriptions for quarter 1 of 1982, for a number of diagnosis equal to 2200, then to 2400. Use the simplified formula.

Table 1 : Historical data

	Quarter
	Number of prescriptions
	Number of diagnoses
	Medical visit
	Medical press
	Cumulated medical visit
	Cumulated medical press

	1976.4

1977.1

1977.2

1977.3

1977.4

1978.1

1978.2

1978.3

1978.4

1979.1

1979.2

1979.3

1979.4

1980.1

1980.2

1980.3

1980.4

1981.1

1981.2

1981.3

1981.4
	208

478

366

299

369

427

438

435

567

499

605

751

818

927

716

706

960

1008

981

1006

1054
	1617

1839

1909

1577

1867

1931

1841

1738

2244

1962

2055

2009

2126

2286

1874

2177

2437

2131

2039

2308

2329
	2857

1596

1782

748

1451

1294

1138

958

1398

1780

2991

1393

1973

1536

612

372

963

2148

3101

2245

2619
	230

462

480

194

183

370

288

187

250

364

827

512

2341

997

1330

438

944

3122

2712

2680

3132
	2857

4453

6235

6983

8434

9728

10866

11824

13222

15002

17993

19386

21259

22795

23407

23779

24742

26890

29991

32236

34855
	230

692

1172

1366

1549

1919

2207

2394

2644

3008

3835

4347

6688

7685

9015

9453

10397

13519

16231

18911

22043


ANNEXE PHARMAX

1. Modèle complet
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2. Pas à pas descendant
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EASTON REALTY COMPANY


Sam Easton started out as a real estate agent in Atlanta ten years ago. After working two years for a national real estate firm, he transferred to Dallas, Texas, and worked for another realty agency. His friends and relatives convinced him that with his experience and knowledge of the real estate business, he should open his own agency. He eventually acquired his broker’s license and before long started his own company, Easton Realty, in Fort Worth. Two salespeople at the previous company agreed to follow him to the new company. Easton currently has eight real estate agents working for him. Before the real estate slump, the combined residential sales for Easton Realty amounted to approximately $15 million annually.


Recently, the Dallas-Fort Worth metroplex and the state of Texas have suffered economic problems from several sources. Much of the wealth in Texas was generated by the oil industry, but the oil industry has fallen on hard times in recent years. Many saving and loan (S&L) institutions loaned large amounts of money to the oil industry and to commercial and residential construction. As the oil industry fell off and the economy weakened, many S&L’s found themselves in difficulty as a result of poor real estate investments and the soft real estate market that was getting worse with each passing month. With the lessening of the Cold War, less federal money was being spent on defense. The federal government closed several military bases across the country including two in the DFW area. Large government contractors, such as General Dynamics, had to trim down their operations and lay off many workers. This added more pressure to the real estate market by putting more houses on an already saturated market. Real estate agencies found it more difficult with each passing month to sell houses.


Two days ago, Sam Easton received a special delivery letter from the president of the local Board of Realtors. The Board had received complaints from two people who had listed and sold their homes through Easton Realty in the past month. The president of the Board of Realtors was informing Sam of these complaints and giving him the opportunity to respond. Both complaints were triggered by a recent article on home sales appearing in one of the local newspapers. The article contained the table shown below.

Typical Home Sale in the DFW Area

	Average Sales Price

Average Size
	$  104,250

1860 sq. ft.


Note: Includes all homes sold in Dallas, Fort Worth, 

Arlington, and the MidCities over the past 12 months.

The two sellers charged that Easton Realty had underpriced their homes in order to accelerate the sales. The first house is located in Arlington, is four years old, has 2190 square feet, and sold for $88,500. The second house is located in Fort Worth, is nine years old, has 1848 square feet, and sold for $79,500. Both houses in question are three-bedroom houses. Both sellers believe that they would have received more money for their houses if Easton Realty had priced them at their true market value.


Sam knew from experience that people selling their homes invariably overestimate the value. Most sellers believe they could have gotten more money from the sale of their homes. But Sam also knew that his agents would not intentionally underprice houses. However, in these bad economic times, many real estate companies, including Easton Realty, had large inventories of houses for sale and needed to make sales. One quick way to unload these houses is to underprice them. On a residential sale, an agent working under a real estate broker typically makes about 3% of the sales price if he originally listed the property. Dropping the sales price of a $100,000 home to $90,000 would speed up the sale and the agent’s commission would only fall from $3,000 to $2,700. Some real estate agents might consider sacrificing $300 in order to get their commission sooner, but it is unethical because the agent is supposed to be representing the seller and acting in the seller’s best interests. Sam had to convince the two sellers and the Board of Realtors that there was no substance to the complaints. The question was how was he going to do it?


First, he needed to obtain recent residential sales data. Unfortunately, the local MLS (multiple listing service) did not contain actual sales prices of homes. However, Pat McCloskey, a local real estate appraiser, did maintain a database that had the sales information Sam needed. Phoning Pat, Sam found that she indeed had the data he required, but she would have to merge her personal database with data downloaded from the MLS in order to give Sam the necessary information. Fortunately, this was a relatively simple task and Pat could get the data on a disk to Sam the next day.


Sam asked Pat to give him all the data she had on home sales that had taken place in the DFW area over the previous four months. While Pat’s database did not contain all home sales in the DFW metroplex over that period of time, the data she had were representative of the entire population. The data for each home sold included the sale month, the sale price, the size of the home (in square feet of heated floor space), the number of bedrooms, the age of the house, the area within the DFW metroplex where the house is located, and the real estate company that sold the home.

Assignment

The real estate data compiled by Pat McCloskey for Sam Easton are contained in the file EASTON.SAV. The Data Description section provides a partial listing of this data file along with definitions of the variables. Using this data set and other information given in the case, help Sam Easton show that the underpricing claims of his former clients are not true. First, you should determine whether or not Easton has been underpricing houses relative to its competitors. Secondly, you need to determine whether or not the two houses in question were underpriced relative to the market, i.e., relative to comparable houses sold by other realtors. The Case Questions will assist you in your analysis of the data. Use important details from your analysis of the data to support your recommendation.

Data Description


The data for the Easton Realty case is contained in the file EASTON.SAV (accessible à partir du site « studies.hec.fr/web/tenenhaus » dans la rubrique “Fichiers SPSS”). The file contains data on home sales over the past four months in the DFW area. A partial listing of the data is shown below.

	Month
	Price
	Size
	Bedrooms
	Age
	Area
	Agency

	3

3

3

3
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	82400

72800

90000

67600
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	1800

1362

1819

1594
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	3

2

3

3
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	3

7

6

7
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	2

2

2

2
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	0

0

1

0
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The variables are defined as follows :


Month :
Month in which the sale took place




3, if March




4, if April




5, if May




6, if June.


Price:

Sale price of the house in dollars.


Size:

Square feet of heated floor space.


Bedrooms:
Number of bedrooms in the house.


Age:

Age of the house in years.


Area:

Area in the DFW metroplex where the house is located:




1, if Dallas




2, if Fort Worth




3, if elsewhere in the metroplex

Agency:
1, if Easton Realty Company sold the house,




0, otherwise.

Projet  EASTON REALTY COMPANY

1. a)
Construire le graphique (x = Surface, y = Prix) en indiquant la zone (area) et les droites des moindres carrés par zone.  [Utiliser GRAPHS/SCATTER/SIMPLE/Y Axis = price, X Axis = size, Set Markers  by : area]. Après avoir cliquer deux fois sur le graphique, utiliser le chemin ELEMENTS/FIT LINE at Subgroups.]. Améliorer le graphique en utilisant des symboles carrés pleins et les couleurs rouge pour Dallas, bleu pour Fort Worth et vert pour Autre localisation. Commenter.

b)
En utilisant OPTIONS/X- et Y-REFERENCE LINE positionner les deux maisons litigieuses en colorant les axes selon les zones.

c)
 Calculer les prix estimés des maisons litigieuses en utilisant la régression simple du PRIX sur la SURFACE par zone.  Conclusion.

2. Construire un graphique des boîtes-à-moustaches (Box-Plot Simple) de la variable PPSF (Price Per Square Feet) en mettant les mois sur l’axe horizontal (Category axis). Conclusion.

3. Sélectionner les données du mois de juin. Pour cela utiliser DATA/SELECT CASES/IF CONDITION IS SATISFIED en indiquant la condition MONTH=6.

a)
Reprendre la question 1. Conclusion.

b)
Construire un graphique des boîtes-à-moustaches (Box-Plot Clustered) de la variable PPSF en mettant les zones sur l’axe horizontal (Category axis) et les agences en classes (Define cluster by). Positionner sur le graphique obtenu les deux maisons litigieuses. Conclusion.

4. Sélectionner de nouveau toutes les données.  Construire un modèle linéaire reliant la variable PPSF (Price Per Square Feet) aux variables numériques size, bedroom, age et aux variables indicatrices des modalités des variables qualitatives month, area, agency. Retenir les indicatrices des modalités avril, mai, juin, Dallas, FWT, Easton. Les trois modalités abandonnées servent en fait de références. Analyser les résultats de la modélisation. Ecrire le modèle obtenu en précisant les variables significatives. Peut-on considérer que Easton Realty sous-estime volontairement le prix de ses maisons ?

5. Réaliser une régression pas-à-pas descendante (Backward) de la variable PPSF sur les variables size, bedroom, age et les variables indicatrices des modalités avril, mai, juin, Dallas, FWT, en sélectionnant uniquement les maisons vendues par les agences autres que Easton. Pour cela il faut utiliser dans le menu REGRESSION l'option SELECTION VARIABLE et préciser AGENCY = 0.

a) Analysez le modèle obtenu : équation du modèle estimé, R2, écart-type du terme résiduel.

b) Calculez les ppsf théoriques des deux maisons litigieuses à l’aide du modèle obtenu et comparez les aux ppsf observés. Ces deux maisons ont les caractéristiques suivantes :

	caractéristique
	maison 1
	maison 2

	month
	6
	6

	price
	88 500
	79 500

	size
	2190
	1848

	bedrooms
	3
	3

	age
	4
	9

	area
	Arlington
	Fort Worth

	agency
	Easton
	Easton


c) Vous pouvez demander à SPSS de calculer les PPSF prédits par le modèle en utilisant SAVE/UNSTANDARDIZED PREDICTED VALUE. Pour retrouver les maisons litigieuses dans les données il faut trier les données par prix et surface croissants en utilisant DATA/SORT CASES. Pour voir à l'écran les résultats il faut utiliser ANALYSE/REPORTS/CASE SUMMARIES, choisir les variables mois, prix, surface, ppsf et ppsf prédit, et ne sélectionner que display cases (sans limitation du nombre). Pour imprimer les résultats sélectionner préalablement les deux maisons litigieuses (avec DATA/SELECT CASES).

d) Conclusion.
Conseils pour la rédaction du projet

Vous devez présenter votre travail comme un rapport de consultant.  Vous présenterez dans une introduction le problème à résoudre.  Vous commenterez chaque point du guide SPSS en expliquant son apport à la solution du problème posé.  Enfin vous résumerez votre travail dans une conclusion.

La rédaction du projet et la forme de la présentation doivent être très soignées.  Vous devez donner un titre et un numéro à chaque figure et à chaque tableau issus de SPSS, ceci afin de faciliter les commentaires que vous ferez sur eux dans le texte.

Vous devez respecter ces consignes pour obtenir la moyenne au projet.
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