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Projekt „Nowa oferta edukacyjna Uniwersytetu Wrocławskiego odpowiedzią na

          współczesne potrzeby rynku pracy i gospodarki opartej na wiedzy”
Regresja
Przykład 40 przedsiębiorstw brytyjskich 1983
RETCAP – return of capital employed zysk z kapitału 

 = zysk po opodatkowaniu/kapitał

WCFTCL – ratio of working capital flow to total liabilities
= stosunek kapitału aktywnego do bieżących płatności
WCFTDT  -  ratio of working capital flow to total debt= stosunek kapitału aktywnego do bieżącego zadłużenia
GEARRAT – gearing ratio (debt – equity ratio)= zadłużenia do kapitału w akcjach  

LOGSALE logarytm sprzedaży   

LOGASST logarytm aktywów (majątku)
 

NFATAST  ratio of net fixed assets to total assets stosunek dóbr trwałych nieobciązonych do całkowitego majątku
CAPINT  capital intensity = stosunek sprzedaży całkowitej do całkowitego majątku 

FATTOT stosunek majątku trwałego o dużej wartości do całkowitego majątku 

INVTAST  stosunek zapasów do całkowitego majątki 

PAYOUT  stosunek dywidend do zysków


QUIKRAT   stosunek aktywów bieżących- zapasy do bieżących płatności
CURRAT stosunek aktywów bieżących (obrotowych) do pasywów bieżących
> summary(fad)

      OBS            RETCAP            WCFTCL            WCFTDT       

 Min.   : 1.00   Min.   :-0.5000   Min.   :-1.2800   Min.   :-1.2800  

 1st Qu.:10.75   1st Qu.: 0.1000   1st Qu.: 0.1150   1st Qu.: 0.0900  

 Median :20.50   Median : 0.1700   Median : 0.1750   Median : 0.1400  

 Mean   :20.50   Mean   : 0.1472   Mean   : 0.1628   Mean   : 0.1375  

 3rd Qu.:30.25   3rd Qu.: 0.2100   3rd Qu.: 0.2625   3rd Qu.: 0.2325  

 Max.   :40.00   Max.   : 0.3800   Max.   : 0.6300   Max.   : 0.6000  

    GEARRAT          LOGSALE         LOGASST         NFATAST          CAPINT     

 Min.   :0.0000   Min.   :3.857   Min.   :3.549   Min.   :0.040   Min.   :0.450  

 1st Qu.:0.1450   1st Qu.:4.198   1st Qu.:4.019   1st Qu.:0.210   1st Qu.:1.192  

 Median :0.2300   Median :4.600   Median :4.373   Median :0.260   Median :1.550  

 Mean   :0.3045   Mean   :4.671   Mean   :4.467   Mean   :0.312   Mean   :1.807  

 3rd Qu.:0.3900   3rd Qu.:4.991   3rd Qu.:4.844   3rd Qu.:0.400   3rd Qu.:2.342  

 Max.   :1.7800   Max.   :5.761   Max.   :5.780   Max.   :0.720   Max.   :5.440  

     FATTOT         INVTAST           PAYOUT          QUIKRAT           CURRAT     

 Min.   :0.070   Min.   :0.0000   Min.   :0.0000   Min.   :0.2400   Min.   :0.540  

 1st Qu.:0.320   1st Qu.:0.1700   1st Qu.:0.2425   1st Qu.:0.5625   1st Qu.:1.107  

 Median :0.390   Median :0.2700   Median :0.4400   Median :0.7600   Median :1.345  

 Mean   :0.466   Mean   :0.2592   Mean   :0.5397   Mean   :0.8195   Mean   :1.420  

 3rd Qu.:0.590   3rd Qu.:0.3700   3rd Qu.:0.6025   3rd Qu.:0.9625   3rd Qu.:1.562  

 Max.   :1.160   Max.   :0.5000   Max.   :4.2100   Max.   :2.6300   Max.   :3.980 

> model <- lm(RETCAP~.-OBS,data=fad)

> summary(model)

Call:

lm(formula = RETCAP ~ . - OBS, data = fad)

Residuals:

      Min        1Q    Median        3Q       Max 

-0.164562 -0.024625  0.003809  0.019430  0.127693 

Coefficients:

            Estimate Std. Error t value Pr(>|t|)  

(Intercept)  0.29215    0.16253   1.797   0.0835 .

WCFTCL       0.13931    0.24065   0.579   0.5675  

WCFTDT       0.40819    0.33844   1.206   0.2382  

GEARRAT      0.03072    0.11938   0.257   0.7989  

LOGSALE      0.18166    0.16791   1.082   0.2888  

LOGASST     -0.18951    0.16330  -1.160   0.2560  

NFATAST     -0.16514    0.16928  -0.976   0.3379  

CAPINT      -0.01610    0.03343  -0.482   0.6339  

FATTOT      -0.10211    0.10519  -0.971   0.3403  

INVTAST     -0.21645    0.22283  -0.971   0.3400  

PAYOUT      -0.02086    0.01755  -1.189   0.2450  

QUIKRAT     -0.08285    0.10904  -0.760   0.4539  

CURRAT       0.02000    0.07691   0.260   0.7968  

---

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

Residual standard error: 0.06377 on 27 degrees of freedom

Multiple R-squared: 0.8529,
Adjusted R-squared: 0.7875 

F-statistic: 13.04 on 12 and 27 DF,  p-value: 2.783e-08 

MODEL ZREDUKOWANY – CZY LEPSZY?

> model1 <- lm(RETCAP~WCFTCL+WCFTDT+GEARRAT++LOGSALE+LOGASST,data=fad)

> summary(model1)

Call:

lm(formula = RETCAP ~ WCFTCL + WCFTDT + GEARRAT + +LOGSALE + 

    LOGASST, data = fad)

Residuals:

     Min       1Q   Median       3Q      Max 

-0.13277 -0.03499 -0.01416  0.02320  0.17398 

Coefficients:

            Estimate Std. Error t value Pr(>|t|)  

(Intercept)  0.06556    0.12214   0.537   0.5949  

WCFTCL       0.12302    0.19527   0.630   0.5329  

WCFTDT       0.28261    0.25445   1.111   0.2745  

GEARRAT     -0.05792    0.08963  -0.646   0.5225  

LOGSALE      0.12439    0.06244   1.992   0.0544 .

LOGASST     -0.12101    0.06296  -1.922   0.0630 .

---

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

Residual standard error: 0.07141 on 34 degrees of freedom

Multiple R-squared: 0.7676,
Adjusted R-squared: 0.7334 

F-statistic: 22.46 on 5 and 34 DF,  p-value: 6.794e-10 

Komentarz: test istotności modelu  tw Pitagorasa, itp.

> plm <- function(rsq1,rsq2,df1,df2){

+   r=(rsq1-rsq2)/(1-rsq1);f=r*df1/(df2-df1)

+   rdf1=df2-df1;rdf2=df1

+   pv=pf(f,rdf1,rdf2,lower.tail=F)

+   print("F resztowe, Rsq resztowe",quote=F);print(c(f,r),digits=2)

+   print("stopnie swobody",quote=F);print(c(rdf1,rdf2))

+   print("p",quote=F);print(pv,digits=2)

+ }

> plm(.8529,.7676,27,34)
[1] F resztowe, Rsq resztowe

[1] 2.24 0.58

[1] stopnie swobody

[1]  7 27

[1] p

[1] 0.063

> model2 <- lm(RETCAP~WCFTCL+WCFTDT+GEARRAT++LOGSALE+LOGASST+NFATAST,data=fad)

> summary(model2)

Call:

lm(formula = RETCAP ~ WCFTCL + WCFTDT + GEARRAT + +LOGSALE + 

    LOGASST + NFATAST, data = fad)

Residuals:

      Min        1Q    Median        3Q       Max 

-0.154087 -0.033529 -0.004375  0.028350  0.145343 

Coefficients:

            Estimate Std. Error t value Pr(>|t|)   

(Intercept)  0.03889    0.11192   0.348  0.73040   

WCFTCL      -0.12473    0.19914  -0.626  0.53539   

WCFTDT       0.74417    0.28513   2.610  0.01351 * 

GEARRAT      0.11018    0.10159   1.085  0.28599   

LOGSALE      0.11760    0.05706   2.061  0.04724 * 

LOGASST     -0.10769    0.05768  -1.867  0.07078 . 

NFATAST     -0.24187    0.08664  -2.792  0.00865 **

---

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

Residual standard error: 0.0652 on 33 degrees of freedom

Multiple R-squared: 0.812,
Adjusted R-squared: 0.7778 

F-statistic: 23.76 on 6 and 33 DF,  p-value: 1.156e-10 

> plm(.8529,.812,27,33)

[1] F resztowe, Rsq resztowe

[1] 1.25 0.28

[1] stopnie swobody

[1]  6 27

[1] p

[1] 0.31

· anova(model,model2)
Analysis of Variance Table

Model 1: RETCAP ~ (OBS + WCFTCL + WCFTDT + GEARRAT + LOGSALE + LOGASST + 

    NFATAST + CAPINT + FATTOT + INVTAST + PAYOUT + QUIKRAT + 

    CURRAT) - OBS

Model 2: RETCAP ~ WCFTCL + WCFTDT + GEARRAT + +LOGSALE + LOGASST + NFATAST

  Res.Df     RSS Df Sum of Sq      F Pr(>F)

1     27 0.10978                           

2     33 0.14027 -6 -0.030492 1.2499 0.3129

PRZEDZIAŁY UFNOŚCI DLA PARAMETRÓW

> confint(model2, level=0.95)

                   2.5 %       97.5 %

(Intercept) -0.188805462  0.266594647

WCFTCL      -0.529889697  0.280423032

WCFTDT       0.164063927  1.324267762

GEARRAT     -0.096510607  0.316872029

LOGSALE      0.001517125  0.233688961

LOGASST     -0.225042037  0.009652166

NFATAST     -0.418143040 -0.065601529

RESZTY OD MODELU
> sort(residuals(model2)/RETCAP)

          34           40           20            6            9           35 

-1.603569732 -1.105902563 -0.712053300 -0.663349687 -0.578930318 -0.498422260 

          30            8           37           36            3            5 

-0.406119802 -0.366465352 -0.284340196 -0.281737087 -0.251057359 -0.224150128 

          32            4           16           39           12           13 

-0.152670109 -0.141759162 -0.122173169 -0.115109473 -0.111678380 -0.111170531 

          25           18           11           21           38           19 

-0.061531688 -0.052233636 -0.009329444 -0.003570043  0.023928264  0.034243173 

           1           14           22           28           31           24 

 0.048099770  0.095510648  0.116458468  0.129563448  0.148105518  0.183164222 

          29            7            2           26           15           27 

 0.191285639  0.193199819  0.208359476  0.276618452  0.368171536  0.377004109 

          10           33           17           23 

 0.407341330  0.422027611  0.454196886  3.852184460 

> layout(matrix(c(1,2,3,4),2,2)) # optional 4 graphs/page

> plot(model2)
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m2<-influence(model2)

> sort(signif(m2$hat,2)) (2*(1+p)/2) tu:0.35
    8    29    22    11     5     6    30     4     1    23     9    25    40    12 

0.039 0.044 0.055 0.065 0.066 0.066 0.068 0.069 0.073 0.078 0.087 0.090 0.095 0.100 

   17    28    39    27    10    20    15    18    24    34    38    31    14    37 

0.100 0.100 0.100 0.110 0.120 0.120 0.130 0.130 0.130 0.130 0.130 0.140 0.160 0.170 

    7    13    19    16    26    35     3     2    33    32    36    21 

0.190 0.200 0.250 0.260 0.270 0.280 0.300 0.320 0.320 0.450 0.590 0.800 

> sort(signif(m2$wt.res,2))

     23      40       6      20      34      35       5       9       3       8 

-0.1500 -0.0880 -0.0800 -0.0640 -0.0640 -0.0500 -0.0470 -0.0460 -0.0430 -0.0370 

     30      32      16      37      12      13       4      39      25      18 

-0.0320 -0.0310 -0.0280 -0.0280 -0.0250 -0.0220 -0.0170 -0.0150 -0.0130 -0.0068 

     11      21      38       1      19      14      22      36      28      31 

-0.0020  0.0018  0.0048  0.0091  0.0099  0.0110  0.0200  0.0250  0.0260  0.0280 

      7      29      26       2      24      33      27      10      15      17 

 0.0290  0.0360  0.0410  0.0460  0.0480  0.0590  0.0870  0.1300  0.1400  0.1500 

> sort(signif(cooks.distance(model2), 3))

      11       38        1       18       25        4       22       14       39 

9.67e-06 1.30e-04 2.38e-04 2.65e-04 6.12e-04 7.77e-04 8.05e-04 8.08e-04 9.84e-04 

      19        8       29       21       12       30       28       31       13 

1.47e-03 1.88e-03 2.16e-03 2.19e-03 2.65e-03 2.80e-03 2.90e-03 4.86e-03 5.29e-03 

       5       37        9        7       16       24        6       20       34 

5.64e-03 6.56e-03 7.57e-03 7.96e-03 1.30e-02 1.37e-02 1.62e-02 2.23e-02 2.40e-02 

      26       40       27        3       35       32        2       23       36 

2.92e-02 3.04e-02 3.35e-02 3.66e-02 4.47e-02 4.71e-02 4.89e-02 7.34e-02 7.59e-02 

      33       10       17       15 

7.89e-02 7.90e-02 9.22e-02 1.16e-01 

> library(car)

> outlierTest(model2) # Bonferonni p-value for most extreme obs

No Studentized residuals with Bonferonni p < 0.05

Largest |rstudent|:

    rstudent unadjusted p-value Bonferonni p

23 -2.682829           0.011456      0.45823

leveragePlots(model2) # leverage plots 
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> influencePlot(model2, id.method="identify", main="Influence Plot", 

+               sub="Koła proporcjonalne do odległości Cooka" )
     StudRes       Hat     CookD

32 -0.6266116 0.4516694 0.2169563
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      StudRes        Hat     CookD

17  2.5429573 0.10418322 0.3035947

23 -2.6828287 0.07820937 0.2710095

32 -0.6266116 0.45166939 0.2169563

36  0.6015113 0.59003838 0.2754253
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WPŁYW NA STANDARDOWĄ JEDNOSTKĘ y 

> b1<-model2$coeff["WCFTCL"] * sd(WCFTCL) / sd(RETCAP)

> b2<-model2$coeff["LOGASST"] * sd(LOGASST) / sd(RETCAP)

>  cat(b1,b2)                                        

-0.2649973 -0.4273171

> b1<-model$coeff["WCFTCL"] * sd(WCFTCL) / sd(RETCAP)

> b2<-model$coeff["LOGASST"] * sd(LOGASST) / sd(RETCAP)

> cat(b1,b2)

0.2959682 -0.7519631

install.packages("QuantPsyc")

library(QuantPsyc)

lm.beta(model2)
· lm.beta(model2)

    WCFTCL     WCFTDT    GEARRAT    LOGSALE    LOGASST    NFATAST 

-0.2649973  1.4451618  0.2350301  0.4769071 -0.4273171 -0.2937794 

> lm.beta(model1)

    WCFTCL     WCFTDT    GEARRAT    LOGSALE    LOGASST 

 0.2613561  0.5488163 -0.1235507  0.5044217 -0.4801688 

Statystyczne modelowanie decyzji biznesowych 

8
w darmowym pakiecie R


