PROC SUMMARY

(Almost) Everything you need to know about PROC SUMMARY
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PROC SUMMARY Overview

First of all...

Useful for summarizing data overall and/or by categories

Approximately 99% overlap with PROC MEANS
Default output from PROC MEANS is a printed table
Default output from PROC SUMMARY is a SAS Data Set
These defaults can be over-ridden

Can be faster than doing similar calculations in PROC SQL
Computes many useful statistics including:

Mean Quartiles and Percentiles

Sum Minimum

Standard Deviation Maximum

N Range

N Missing Median (or other percentiles)
Median Many other statistics (see SAS Help)
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PROC SUMMARY Overview

= Data to be used in most examples is SASHELP.CARS (partial view), which you

all have access to (no LIBNAME statement needed)

= VI ABLE: Sashelp.Cars (2004 Car Data)

| Model Type | Orgin |DiveTrain| MSRP | Ivoice | EngineSize | Cylinders | Horepower | MPG_City |MPG_Highway| Weight | Whe
1 Acura MDX SUV Asia Al £36,945 533,337 35 3 265 17 23 4451
2 Acura RSX Type S 2dr Sedan Asia Front 823,820 521,761 2 4 200 24 3 2778
3 Acura TSX 4dr Sedan Asia Front 826,550 524647 24 4 200 2 29 3230
4 Acura TL 4dr Sedan Psia Front £33,195 530,299 32 3 270 20 28 3575
5 Acura 3.5 RL 4dr Sedan Asia Front 843,755 539.014 35 B 225 18 24 3880
& Acura 3.5 RL w/Navigation 4dr Sedan Asia Front 246,100 £41.100 35 & 225 18 24 3853
7 Acura MSX coupe 2dr manual S Sports Asia Rear 285765 875,578 32 & 250 17 24 3153
8 Audi Ad 1.8T 4dr Sedan Europe  Front £25,540 523508 18 4 170 22 k) 3252
5 Audi A41.8T convertible 2dr Sedan Europe | Front £35,940 532,506 1.8 4 170 23 30 3638
10 Audi A4 3.0 4dr Sedan Europe  Front 31,840 s28.846 3 5 220 20 28 3462
11 Audi Ad 3.0 Quattro 4dr manual Sedan Europe | Al £33430 530,366 3 & 220 17 26 3583
12 Audi A4 3.0 Quattro 4dr auto Sedan Europe Al 234,430 531,388 3 & 220 18 25 3627
13 Audi AB 3.0 4dr Sedan Europe  Front 836,640 533129 3 B 220 20 27 3561
14 Audi AB 3.0 Quattro 4dr Sedan Europe Al 35640 535532 3 5 220 18 25 3880
15 Audi A4 3.0 convertible Zdr Sedan Europe | Front 842450 838325 3 & 220 20 27 3814
16 Audi A4 3.0 Quattro convertible 2dr Sedan Europe Al $44.240 540,075 3 & 220 18 25 4013
17 Audi AB 2.7 Turbo Quattro 4dr Sedan Europe Al 42,840 538.840 27 B 250 18 25 3836
18 Audi AB 4.2 Quattro 4dr Sedan Europe Al 845650 544536 42 B 300 17 24 4024
19 Audi AB L Quattro 4dr Sedan Europe Al 865,150 564,740 42 B 330 17 24 4359
20 Audi 54 Quattro 4dr Sedan Europe Al 848,040 543556 42 8 340 14 20 3825
21 Audi RS & 4dr Sports Europe  Front 84,600 576417 42 8 450 15 22 4024
22 Audi TT 1.8 convertible 2dr (coupe) Sports Europe | Front £35940 832512 18 4 180 20 28 K1k}
23 Audi TT 1.8 Quattro 2dr (convertible) Sports Europe | Al £37.350 £33.891 18 4 225 20 28 2521
24 Audi TT 3.2 coupe 2dr (converible) Sports Europe Al 240,550 536,735 32 & 250 2 25 3351
25 Audi AG 3.0 Avant Quattro Wagon Europe Al 240,840 537.060 3 & 220 18 4035
26 Audi 54 Avant Quattro Wagon Europe | All £45050 544446 42 8 340 15 21 3536
27 BMW/ ¥3 3.00 suv Europe Al £37.000 533873 3 3 225 16 4023
28 BMWY X5 4.4 Suv Europe | All 852195 s47.720 44 8 325 16 22 4324
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PROC SUMMARY Overview

Example 1: Compute average MSRP by Origin

proc summary data=sashelp.cars;
class origin;
var msrp;
output out=summary out mean=;
run;

Things to note:

= The CLASS statement accepts the name of the variable(s) used for categories; can be
either a numeric or character variable; CLASS is optional but usually present; data does
not have to be pre-sorted by CLASS variables. PROC SUMMARY figures out how many
distinct values of each CLASS variable are present (for ORIGIN, there are 3).

= The VAR statement specifies the name of the variable(s) to compute statistics from; must
be a numeric variable; required

= The OUTPUT statement requires OUT= followed by the name of the output data set; and
at least one statistic. If there is no text after MEAN= then the mean gets the same variable
name as the VAR variable(s). The OUTPUT statement is required. The OUT= is optional
but recommended; the statistic is also optional but recommended.

4 M&I'Bank



PROC SUMMARY Overview

Example 1: Compute average MSRP by Origin

Result of executing this code:

Origin _TYPE_ | _FREQ_ | MSRP |

0 428 §32.775
Asia 1 158 §24.741
1
1

—

5%

123 343350
147 828377

[#%]

Europe
USA

g

Things to note:

= Each value of the CLASS variable gets a row, showing the value of the CLASS
variable, TYPE_ (to be explained later), FREQ_ (number of records found)
and the mean value of the VAR variable.

= You also get a row where the CLASS variable is missing and _TYPE_=0, this is
the average over all data (regardless of CLASS).
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PROC SUMMARY Overview

Example 1 Modified: Compute average MSRP by Origin, but suppose you don’t
want the first row with the overall average

proc summary data=sashelp.cars nway;
class origin;
var msrp;
output out=summary out mean=;

runy;

Oign | _TYPE. | _FREQ_ | MSRP |
1 |Ase 1 158 524,741
2 |Europe 1 123 548350
3 |usa 1 147 $28377

Notes: the NWAY option eliminates the overall average row. It also has other effects that do
not show up in this simple example, these are described later.
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PROC SUMMARY Overview

Example 2: Compute average, minimum and maximum of MSRP and Horsepower
by Origin

proc summary data=sashelp.cars;
class origin;
var msrp horsepower;
output out=summary out mean=msrp mean horsepower_ mean
min=msrp min horsepower min max=msrp max horsepower max;

runy;

Things to note:

= The OUTPUT statement is required; OUT= is used to specify the name of the
output data set; and at least one statistic is requested. If you have n VAR
variables, you must specify n variable names after each statistic (use any legal
SAS variable name).

Except that you can leave the variable names after one statistic blank and the VAR
variable names would be used in the output data set for that statistic.

Or use output out=summary out mean= min= max= / autoname;

7 M&I'Bank



PROC SUMMARY Overview

Example 2: Compute average, minimum and maximum of MSRP and Horsepower

by Origin

Crigin | _IEE | _FREG_ |msrp_mean|horsepower_mean MSIP_min |hnrsepower_min msrp_max|horsepower_max
1 1] 428 532778 21588551402 510,280 73 5152 465 S00
2 Asia 1 158 524741 150.70253165 510,280 73 589765 0
3 Europe 1 123 548350 25189430854 £165959 100 51592 465 453
4 LSA 1 147 828377 21282312525 £10.595%5 103 581,755 B0
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PROC SUMMARY Overview

Example 3: Compute average using multiple variables in the CLASS Statement

proc summary data=sashelp.cars;
class origin type drivetrain;

var msrp;
output out=summary out mean=;

run;
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PROC SUMMARY Overview

Example 3: Compute average using multiple variables in the CLASS Statement

Oign | Twe |DrveTmin| _TYPE. | _FREQ_ | MSRFP |

1 0 = wne— Qverall average (_ TYPE =0)

2 Al 1 92 £36.483 -

3 Frort 1 226 24783 . H —
: o : o s €——Average by Drive Train ( TYPE_=1)
5 Hybrid pd 3 815520

& suy 2 60 534,730 —

7 Sedan 2 262 829774 G AVerage by Type (_TYPE__Z)

g Sports 2 45 5§R3387

5 Truck 2 24 524541

10 Wagon pd 30 528841

11 Hybrid Front 3 3 $19.920 . .

2 o Al : = o €——— Average by combination of Type and
13 suy Front 3 22 829523

14 Sedan Al 3 28 237018 _—

15 Sedan Frort 3 179 235923 Drlvetraln (_TYPE__S)

16 Sedan Rear 3 B5 545128

17 Sports Al 3 5 843747

18 Sports Frort 3 2 535128

19 Sports Rear 3 36 558,784

20 Truck All 3 12 529614

21 Truck Rear 3 12 520,265

2 Wagon Al 3 5 535202

23 Wagon Frort 3 14 822 827

24 Wagon Rear 3 7 532688

25 Asia 4 158 £24.741 H = —

% Eurore : i sex€——— Average by Origin ( TYPE_=4)

27 USA 4 147 528377

28 Asia Al 5 M 525.532? M H H -
P e ; e Average by combination of Origin and
30 Asia Rear 5 25 535028 - -

A Europe Al 5 36 45103 Drlvetraln (_TYPE :5)

32 |Eumpe Front 5 37 834930 -

33 Europe Rear 5 50 560,581

4 USA All 5 22 833572

35 LISA Front 5 50 $25.095

36 LSA Rear 5 35 5333

Continued on next slide
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PROC SUMMARY Overview

Example 3: Compute average using multiple variables in the CLASS Statement

37 Asia Hybrid & 3 215,920 . . . .
B | sw : 2 29569 Average of the combination of Origin
9 |Ass  Sedan 5 0 522 754 (C—

40 Asia Sports 6 17 232511 —_

41 |Ada Tk 6 3 520334 an d Type (_TY P E__ 6)

42 Asia Wagon & 11 523144

43 Europe  SUV & 10 548346

44 Europe  Sedan & 78 5425952

45 Europe  Sports & 23 871955

46 Europe  Wagon 6 12 537851

47 USA SUV B 25 534585

48 USA Sedan 6 90 525639

45 USA Sports ] 5 545257

50 USA Truck & 16 827220

51 USA Wagon 6 7822345

52 |Asia Hybrid Front 7 3 519.520

53 |Asia SUV Al 7 16 832,81

B4 |Asia SUV Front 7 5 523788

55 |Asia Sedan Al 7 7 526645

56 |Asia Sedan Frorit 7 78 820357

a7 Asia Sedan Rear 7 5 840261 . .

B [ma  Son A ? . =€ Average of the combination of all three
59 |Asia Sports Front 7 5 524.5% .

60 |Asa  Spois  Rear 7 0 $37314 CLASS variables (_TYPE :7)
f1 Asia Truck Al 7 5 523787 —_

62 Asia Truck Rear 7 3 514712

63  |Asia Wagen Al 7 4 524558

64 Asia Wagon Front 7 4 515065

6h Asia Wagon Rear 7 3 832030

66 Burope 5LV Al 7 10 548346

&7 Europe  Sedan All 7 18 542154

68 Europe  Sedan Front 7 30 34,085

69 Europe  Sedan Rear 7 30 552378

70 Europe  Sports All 7 3| 554043

71 Europe | Sports Front 7 2 260,270

72 Europe  Sports Rear 7 18 576,254

73 Europe  Wagon Al 7 5 843718

T4 Cirmmm W mmmem Crmed 3 E 9N 1k
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PROC SUMMARY Overview

Example 3 MODIFICATION 1: Compute average using multiple variables in the
CLASS Statement, but you only want combinations of all three CLASS variables

proc summary data=sashelp.cars nway;

class origin type drivetrain;

var msrp;

output out=summary out mean=;

run;

Notes: You only get the _TYPE_=7 results

(i.e. the combination of all three CLASS
variables). NWAY gives you the

combination of all CLASS variables

and nothing else.

12

A
ILOVE IT!

Origin | Type | Dri\reTlainl MSRP |
1 Asia Hybrid Front 7 3 515520
2 Asia SuUv Al 7 16 532841
3 Asia SUv Front 7 5 523788
4 Asia Sedan Al 7 7 526,645
5 Asia Sedan Front 7 78 520357
6 Asia Sedan Rear 7 5 540,261
7 Asia Sports Al 7 2 528235
8 Asia Sports Front 7 5 8245
9 Asia Sports Rear 7 10 837314
10 Asia Truck Al 7 5 823,787
1 Asia Truck Rear 7 3 514712
12 Asia Wagon Al 7 4 524558
13 Asia Wagon Front 7 4 §15,065
14 Asia Wagon Rear 7 3 832030
15 Europe | SUV Al 7 100 548346
16 Europe | Sedan All 7 18 842194
17 Europe | Sedan Frort 7 0 £34.085
18 Europe | Sedan Rear 7 30 852378
19 Europe | Sports All 7 3 §h4048
20 Europe | Spors Front 7 2 60,270
21 Europe | Spors Rear 7 18 762594
72 Europe | Wagon All 7 5 s43718
23 Europe | Wagon Fraont 7 5 830235
24 Europe | Wagon Rear 7 2 s42275
25 USA SUv Al 7 12 535044
26 USA SUv Front 7 13 534170
27 USA Sedan Al 7 3 530142
28 USA Sedan Front 7 71 523503
29 USA Sedan Rear 7 16 $3MIF73
30 USA Sports Front 7 1 $37.530
K]l LUSA Sports Rear 7 g8 &46223
32 USA Truck Al 7 7 833776
33 USA Truck Rear 7 5 s221A1
M USA Wagon Front 7 5 $21.629
35 LUSA Wagon Rear 7 2
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PROC SUMMARY Overview

Example 3 MODIFICATION 2: You only want results for each CLASS variable by
itself (and not all those combinations of variables). Use the WAYS command.

proc summary data=sashelp.car; Orgn | Type |DriveTmin| _TYPE. | _FREG_ | MSRP |
class origin type drivetrain; 1 Al 1 92 536483

2 Fromt 1 226 524733

ways 1; 3 Rear 1 110 $46.094
var msrp; 4 Hybrid 2 3 £19.5920

5 sy 2 60 34790

output out=summary out mean=; [ Sedan 5 262 $29774
run; 7 Sports 2 49 853,387
8 Truck 2 24 524541

] Wagon 2 30 528841

10 Asia 4 158 524741

T Europe 4 123 548350

12 LISA 4 147 528377
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PROC SUMMARY Overview

Example 3 MODIFICATION 2: You only want results for each CLASS variable by
itself (and not all those combinations of variables); plus the overall average; and
you want these statistics for MSRP and also for horsepower

Ogn | Type |DrveTrain| _TYPE. | _FREG_ | MSRP | Horsepower
1 0 428 532775 215.88551402
proc summary data=sashelp.cars; 2 Al 1 92 36483 23509732609
class origin type drivetrain; 3 Frort 1 2260 524 783 18534070756
4 Rear 1 110 846,094 26257272727
ways 0 1; 5 Hybrid 2 3 $19.920 92
var msrp horsepower; & SUV 2 60 534790 23581666667
output out=summary out mean=; 7 Sedan 2 262 825774 20165648855
— 3 Sports 2 43 £53387 28416326531
run; 3 Truck 2 24 524541 22483333333
10 Wagon 2 30 528341 134
11 |Asia 4 158 524,741 190.70253165
12 |Europe 4 123 £48,350 251.89430854
13 [USA 4 147 §28377 212.82312925

What would the command ways 2; produce?
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PROC SUMMARY Overview

Example 3 MODIFICATION 3: Now compute a new variable which is the delta
from the overall mean of both MSRP and Horsepower. This can’t be done directly
in PROC SUMMARY, but it is easily done in a data step.

proc summary data=sashelp.cars;

var msrp horsepower;

output out=summary out mean=msrp mean horsepower mean;
run;
data cars2;

if n =1 then set summary out;

set sashelp.cars;

msrp_delta=msrp-msrp_mean; You can also do this in PROC
horsepower delta=horsepower-horsepower mean; STDIZE, but that’s a different
run; seminar

I VIEWTABLE: Work.Cars2

Origin | Type |D1'i\reT|Ein| msIp_mean | horsepower_mean | Make | Model | MSRP | Horsepcrwerl msmp_delta | horsepower_defta |

1 Asia SV Al §32.775 215.88551 Acura MDX £36.945 265 41701445 49114486

2 Asia Sedan Frort 832778 215.88551 Acura RSX Type 5 2dr §23.820 200 -8954.855 -15.885514

3 Asia Sedan Frort 832775 21588551 Acura TSX ddr 826,950 200 -5784.855 -15.888514

4 Asia Sedan Frort 832778 21588551 Acura TL 4dr £33,1595 270 420.14486 54114486

5 Asia Sedan Front 832,778 215.88851 Acura 35RL 4dr £43,755 225 10980.145 9.11448598

& Asia Sedan Front §32.775 21588551 Acura 3.5 RL w/Navigation 4dr 246,100 225 13325.145 9.11448558
Asia Sports Rear 832775 215 88551 Acura MSX coupe 2dr manual S 5859 765 250 56590.145 74114486
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PROC SUMMARY Overview

Example 3 MODIFICATION 4: Suppose you want mean by Origin, by DriveTrain
and the combination of Type and DriveTrain. Use the TYPES command instead of
the WAYS command.

Orgin | Type |DriveTrain| _TYPE. | _FREQ_ | MSRP | Horsepower |

1 Al 1 52 $36.483 23509782609

2 Fromt 1 226 $24783 18534070796

3 Rear 1 110 $46.094 | 262 57272727

proc summary data=sashelp.cars; 4 Hybrid Frort 3 3 519.520 52
1 . drivetrain: 5 suv Al 3 38| $37.608 23834210526
class origin type drivetrain; 6 suV Front 3 22 29,923 23145454545
types origin drivetrain T Sedan Al 3 28 537016 22317857143
] Sedan Fromt 3 179 $23523  180.4972067

type*drivetrain; 3 Sedan Rear 3 55 $45128 25956363636

n . 10 Sports Al 3 5 543,747 2634

var msSrp horsepower; 11 Sports Front 3 8 35128 244,125
output out=summary out mean=; 12 Sports Rear 3 36| $58,784| 29594444444
— 13 Truck Al 3 12| $29614 246

run; 14 Truck Fear 3 12| $20,269 203.66556667
15 Wagon Al 3 5 §35202 22822222222

16 Wagon Fromt 3 14 $22.827 16121428571

17 Wagon Rear 3 7 §32.638| 21557142857

18 |Asa 4 158 $24.741 19070253165

19 |Europe 4 123| $48,350 25189430894

20 |usa 4 147 §28,377 212.82312925

Hint: in the TYPES command, if you
want the overall mean, use (for example)

types () origin drivetrain type*drivetrain;
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PROC SUMMARY Overview

Example 4: You want the average of OriginalBureau and LTV, both weighted by
LoanBalance, broken down by vintage. These weighted averages should be
shown to 2 decimal places.

proc summary data=extract nway;
class vintage;
var originalbureau ltv;
weight loanbalance;
format originalbureau ltv 8.2;
output out=summary out mean=;

runy

virtage | _TYEE | _FREQ_ | Criginal Bureau | LTV |
23 2011 1 18341 72058 11354
24 202 1 21256 71958 11380
25 2013 1 28271 72088 11338
26 2014 1 34532 T11R4 11029
27 2015 1 33348 71402 10818
28 2016 1 26480 71413 10618
29 207 1 18060 71283 10657
30 2018 1 447 T4ATT 10737
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PROC SUMMARY Overview

Example 4 MODIFICATION 1: You want the average of OriginalBureau and LTV,
both weighted by LoanBalance, broken down by vintage; and you also want the
sum of the values of LoanBalance by Vintage.

proc summary data=extract nway;

run;

18

class vintage;

var originalbureau 1tv;

weight loanbalance;

format originalbureau 1ltv 8.2;

output out=summary out mean= sumwgt=sum loanbalance;

vintage | _TYPE_ _FREG_ | Original Bureau | LTV | sum_loanbalance |
23 2011 1 18341 72058 11354 17554202617
24 2012 1 21256 71958 11380 234295507 29
25 2013 1 28271 72088 11338 32R417231
26 2014 1 34532 71154 11029 44431184432
27 2015 1 33348 71402 10818  563300051.21
28 2016 1 26480 71413 10618 61178082065
29 2017 1 18050 71283 10557  5eBE5IIIEES
a0 2018 1 447 74477 10737 15508135.86
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PROC SUMMARY Overview

Example 4 MODIFICATION 2: You want the average of FICO and LTV, FICO
weighted by LoanBalance and LTV unweighted, broken down by vintage.

proc summary data=extract nway;
class vintage;
var fico/weight=loanbalance;
var ltv;
format fico 1ltv 8.2;
output out=summary out mean=;

run;
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PROC SUMMARY Overview

Example 4 Comment:

A weighted average is easy to do in PROC SQL. Partial code:

SUM(a.loanbalance*a.originalbureau) /SUM(a.loanbalance)

For a simple example like this, there probably is very little difference in speed
doing the analysis in SQL or SUMMARY. If you are computing a lot of statistics in
a single SQL call, then it is my experience the PROC SUMMARY is faster.
(Applies to all statistics, not just weighted averages)

If you are slicing the data several different ways, this would require several PROC

SQL calls, which require SAS to pass through the data several times. But in PROC
SUMMARY, you need only one PROC SUMMARY call and then you pass through
the data only once.
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PROC SUMMARY Overview

Example 4 Comment:

The results between PROC SQL and PROC SUMMARY do not match in the case
of a missing value in the numerator of the weighted average. | believe that PROC
SUMMARY comes up with the proper result, and PROC SQL is wrong. (Applies to
weighted statistics only, not the MEAN function in SQL)

= PROC SUMMARY does not use the record with the missing value in the
numerator.

= PROC SQL uses the record with the missing value in the denominator, but not
the numerator. So PROC SQL will use a larger denominator, and essentially
treats the missing value as a zero in the numerator.

M&I'Bank
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PROC SUMMARY Overview

Example 5: You want an average and median of MSRP by groups of horsepower

and by origin. Create a format!

proc format;
value horsef low-199='<200'
200-300='200-300"
301-400='301-400"
401-high="'>400";
run;
proc summary data=sashelp.cars;
class origin horsepower;
var msrp;
output out=summary out mean=
median=msrp median;
format horsepower horsef.;

run;

Why not something like this:

if horsepower<200 then hpower='<200';
This will not sort properly; formats sort according to the underlying numeric values.

22

Origin |Horsepower| _TYPE_. | _FREQ_ | MSRP |msmp_median|
1 . 0 428 832775 827635
2 <200 1 181 520525 519,635
3 200-300 1 197 $35498 533112
4 301-400 1 43 553345  S54.765
5 >400 1 7 $115817  §121.770
§ |Asia 2 158 $24.741 $23,032
7  |Europe 2 123 $48350  $40,590
8 |usa . 2 147 $28377  $25520
9 |Asia <200 3 88 $17.877  $17.695
10 |Asia 200-300 3 64 5326540  £29.393
11 |Asia 301-400 3 6 541173 539620
12 |Eumpe < 3 32 5285927 £29.245
13 |Euope  200-300 3 59 543246 $405%0
14 |Euope  301-400 3 26 566958 S64.060
15 |Europe 400 3 6 $121488  §124220
16 |USA <200 3 61 $19938  $20.130
17 |usa 200-300 3 74 §31792 830575
18 |usa  301-400 3 11 847353 $46.265
19 |UsA > 3 1 581735  £81.7%5
else
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PROC SUMMARY Overview

Example 5 MODIFIED: You want an average of MSRP and Invoice, and the
median of MSRP (but not the median of invoice) by groups of horsepower and
origin combined.

proc format; Origin | Hursepuwer| _TYPE_ | _FREQ_ | MSRP | Invoice | msrp_median |
value horsef low-200='<200" 1 Azia <200 3 88 =17.877 816556 517 655
2 |Asia 200-300 3 64 $32640 $29.491  $29.393
201-300="200-300" 3 |asa 301-400 3 6 841173 $37.203  $33620
301-400='301-400" 4 Burope | <200 3 32 5285927 526653 525245
5  |Euope  200-300 3 59 $43246 §39.802  $40590
401-high="'>400"; 6 |Europe 301400 3 76 S66.958 61082  $64.060
run; 7 |Europe =400 1 5 $121.488 $111658 124220
8 |usa <200 3 61 §19.938 §18.429  $20.130
proc summary data=sashelp.cars; 9 |usa  200-300 3 74 §31792 $28980  S30575
class origin horsepower; 10 LISA 3071-400 3 11 $47353| $42857 346 265
] ) 11 |usA >400 3 1 81795 §74451  $81.795

var msrp involice;

ways 2;

output out=summary out mean=
median (msrp)=msrp median;

format horsepower horsef.;

run,
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PROC SUMMARY Overview

Example 6: Determine the maximum value of variable CYCLEDELINQUENCY for
each loan, keeping identifying information such as PROCESSDATE and
ORIGINATIONAMOUNT. Use the ID statement to keep the identifying information
in the output.

proc summary data=extract nway;
class fullaccountnumber;
var cycledelinquency;
output out=summary out (drop=_:) max=cycledelinquency max;
id processdate originationamount;

run;

ProcessDate [ OriginationAmount lqdedehquemy_maxl

§  01JAN2016:00:00:00.000 19230.06 0
01JAN2016:00:00:00.000 28658.63 0
01JAN2016:00:00:00.000 20787.16 0
01JAN2016:00:00:00.000 19340.13 0
01JAN2016:00:00:00.000 16686.16 0
01JAN2016:00:00:00.000 9285.00 0
01JAN2016:00:00:00.000 5506.37 0
01JAN2016:00:00:00.000 10298.00 0
01JAN2016:00:00:00.000 32247.75 0
01JAN2016:00:00:00.000 20386.26 1
01JAN2016:00:00:00.000 36485.37 1
01JAN2016:00:00:00.000 49856 .44 0
01JAN2016:00:00:00.000 29585.00 0
A1 TAMAC.AN.ANAN NN 14COR 21 n
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PROC SUMMARY Overview
Example 6 MODIFIED: Determine maximum value of CYCLEDELINQUENCY for

each loan, keeping identifying information such as PROCESSDATE and

ORIGINATIONAMOUNT, and determine the MOB and LOANBALANCE when this
maximum CYCLEDELINQUENCY occurred.

proc summary data=shaw extract nway;

runy,

25

class fullaccountnumber;

var cycledelinquency;

output out=summary out (drop=_:) max=cycledelinquency max
maxid (cycledelinquency (mob) cycledelinquency (loanbalance))=

mob_at max bal at max;

id processdate originationamount;

A | ProcessDate

| OriginationAmount | cycledelinquency_max| mob_at_max |

bal_at_max

= VIEWTABLE: Work.Summary_out

. 03JAN2014:00:00:00.000
¢ 03JAN2014:00:00:00.000

03JAN2014:00:00:00.000
03JAN2014:00:00:00.000
03JAN2014:00:00:00.000
03JAN2014:00:00:00.000
03JAN2014:00:00:00.000
03JAN2014:00:00:00.000
03JAN2014:00:00:00.000
03JAN2014:00:00:00.000
03JAN2014:00:00:00.000
03JAN2014:00:00:00.000
03JAN2014:00:00:00.000
03JAN2014:00:00:00.000
03JAN2014:00:00:00.000
03JAN2014:00:00:00.000
03JAN2014:00:00:00.000

AAIALIAAY 2 AR AR AR ARA

$090.00
19180.81
27935.88
10321.88
14028.62

9753.82
17575.66
46228.77
33017.37
25363.50
19108.43
3273750
26632.35
31763.70
20349.60
19288.69

TN O - 000 - 000 O NO —-O W

12
0
1
0

35
0

35
0

o

oy

B
PO O O OO O

7729.73
19180.81
27648.52
10321.88

8729.48

9753.82

220261
46228.77
33017.37
25363.50
14627.01
3224435
26282.73
31763.70
19848.91
19288.69
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Example 7: Computing proportions and weighted proportions. If you have a binary
(0 or 1) variable, then the mean is the proportion of units that have a 1.

proc sql;
[ VIEWTABLE: Work.Stuff

create table extract as select

ProcessYear | _TYPE_ | _FREG_ | dpd30 |

case when cycledelinquency>1 then 1 else 0 end 1 1533 1 1 0

as dpd30,processyear, loanbalance 2 2001 1 1 0
from mydatabase; 3 2003 1 1 0

. 4 2004 1 1 0
quit; 5 2005 1 2 0
proc summary nway data=extract; B 2006 1 2 1
class processyear; 7 2007 1 3 0

8 2008 1 13 0

var dpd30; 3 2009 1 B4 01553020455
weight loanbalance; 10 2010 1 243 0.051825688
output out=stuff mean=; 11 2011 1 302 01261895917

12 2012 1 5616 0.07839013576

run; 13 2013 1 18420 0.062705946
14 2014 1 28822 005553594672

15 2015 1 41152 0.0390062503

16 2016 1 51330 0.0257601767

17 207 1 5001 0.0097110936
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Example 8: Compute Ever 30 % Delinquent by FICO and PTI bands, table of
results created by PROC REPORT

First we present the output:

Ever 30 Bad Rates by PTl and FICO Range
Loans Originated Sep 2015 to August 2016

PTI PTI

0-8 % 911 % 1214 % 1517 % 18-20 % 21+ % All 0-8 % 911% | 1214% 1517% 18-20% | 21+ % All
FICO Ever30Dq% Ever30Dq % Ever30Dq% Ever30Dq% Ever30Dq% Ewver30Dq % |Ever 30 Dg% N Loans NLoans N Loans NLoans N Loans N Loans N Loans
680-699 16.27% 16.77% 15.43% 16.72% 10.83% 5.66% 16.15% 6,774 1.896 914 388 120 53 10,145
T00-719 13.60% 14.42% 14.40% 16.50% 18.38% 13.79% 13.97% 6.623 1,586 757 309 136 58 9.471
T20-739 10.68% 12.38% 13.03% 12.41% 8.33% 13.56% 11.20% 5,011 1,115 614 274 108 59 7,181
T40-779 7.95% 7.84% T.70% 8.74% 6.96% 7.89% 7.93% 7.937 1,812 ar0 389 158 76 11,242
T80+ 4.73% 4.96% 4.33% 5.57% 1.83% 4.32% 4.72% | 10918 1.895 808 359 164 139 14283
All 9.89% 11.09% 10.90% 11.63% 8.89% 8.05% 10.19% 37,263 8,306 3.963 1.719 686 385 | 52,322
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/* Create FICO and PTI formats that define the buckets */
proc format;
value ficof 680-699='680-699' 700-719="'700-719"'" 720-739='720-739"' 740-779="'740-779"
780-9998="780+"' 9999="Al11l"';
value ptif 0-8='0-8 &' 9-11="'9-11
21-9998="'21+ %' 9999='All";

o\

' 18-20="18-20 %'

o°

' 12-14="12-14

o°

' 15-17='15-17
run;

/* Extract data */
proc sql;
create table deal review as select
a.fullaccountnumber, a.processdate,
fico format=ficof.,
pti format=ptif.,
case when a.cycledelinquency>1l then 1 else 0 end as ever30
from mydatabase a;
quit;
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/* Compute statistics,

30 delingquent */
proc summary data=deal review;

runy;

29

class fico pti;
var ever30;

output out= stats mean= n=n_loans;

since variable ever30 is binary 0/1,

the mean is the percent ever

fico | pti | _TYPE. | FREQ. | ever30 | nloans |
1 . 0 52322 0.1018691946 52322
2 08% 1 37263 0.039891662 17263
3 311 % 1 8306 0.1102836325 9306
4 1214 % 1 3963 0.109008327 9963
5 1517 % 1 1719 0.1163467132 1719
B 1820 % 1 636 0.0889212828 66
7 . 21+ % 1 385 0.0805194805 385
8 |630699 2 10145 0.1614588467 10145
9 |700-719 2 9471 0.1396895787 9471
0 |720739 2 7181 01119621223 7181
1 | 740779 2 11242 0.0792563601 11242
12 | 780+ . 2 14223 0.0471889659 14283
13 |680639 08% 3 6774 0.1626808385 6774
14 |680639 311% 3 1996 0.167721519 1996
15  |680-699 12-14% 3 914 0.1542669584 914
16 |680699 1517% 3 388 0.1572164948 388
17 |680639 1820% 3 120 0.1083333333 120
18 [680639 21+% 3 53 0.0566037736 53
19 |700719 08% 3 6623 0.136041069 6623
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/* Assign value 9999 to missing fico or missing pti,

‘ALl */
data stats ;

runy;

30

set stats ;
if missing (fico)
if missing(pti)

then f£ico=9999;

then pti=9999;

fco | pti | TYPE. | _FREQ_ | ever30 | nloans |
1 Al Al 0 52322 0.1019691346 52122
2 A 08% 1 37263 0.099891662 37263
3 A 911% 1 9306 0.1102936985 3306
4 A 1214 % 1 3963 0.109008327 3963
5 Al 1517 % 1 1719 0.1163467132 1719
6 Al 1820 % 1 686 0.0889212828 686
7 A 71+% 1 385 0.0805194805 385
3 |630699 Al 2 10145 0.1614588467 10145
3 |700713 Al 2 9471 0.1396895787 9471
0 |720739 Al 2 7181 01119621223 7181
11 |740779 Al 2 11242 0.0792563601 11242
12 |70 Al 2 14283 0.0471889659 14283
13 [680699 08% 3 6774 0.1626808385 6774
14 [680699 911% 3 1896 0.167721519 1896
15 |630699 1214% 3 914 0.1542669584 914
16 |630699 1517% 3 388 0.1572164943 88
17  |680699 18320% 3 120 0.1023323333 120
18 |630639 21+% 3 53 0.0566037736 53

so it will be formatted as the word
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/* Produce report */

title "Ever 30 Bad Rates by PTI and FICO Range";

title?2 "Loans Originated Sep 2015 to August 2016";
order = internal forces

proc report data= stats ; PROC REPORT to order the
columns fico pti, (ever30) pti, (n_loans); columns and rows in the proper
define fico/group "FICO" order=internal; numerical order

define pti/across "PTI" order=internal;
define ever30/analysis sum "Ever 30 Dgq %" format=percent9.2;
define n loans/analysis sum "N Loans" format=comma8.0;

run;

Ever 30 Bad Rates by PTl and FICO Range
Loans Originated Sep 2015 to August 2016

All

10,145
9.4M
7,181

11,242

14,283

PTI PTI
0-8 % 911 % 1214 % 1517 % 18-20 % 21+ % All 0-8 % 911% [1214% | 1517 % 1820% 21+ %
FICO Ever30Dq% Ewver30Dq% Ever30Dq% Ever30Dq% Ever30Dq% Ever30Dq% Ever30Dqg% NLoans N Loans | NLoans NLoans NLoans N Loans NLoans

680-699 16.27% 16.77% 15.43% 16.72% 10.83% 5.66% 16.15% 6,774 1,896 914 388 120 53
T00-719 13.60% 14.42% 14.40% 16.50% 18.38% 13.79% 13.97% 6,623 1,588 Ta7 309 136 58
T20-739 10.68% 12.38% 13.03% 12.41% 8.33% 13.56% 11.20% 5,011 1,115 614 274 108 59
740-779 7.95% 7.84% 7.70% 8.74% 6.96% 7.89% 7.93% 7.937 1,812 870 389 158 76
T80+ 4.73% 4.96% 4.33% 5.87% 1.83% 4.32% 4.72% 10,918 1,895 808 359 164 139
All 9.89% 11.09% 10.90% 11.63% 8.89% 8.05% 10.19% 37,263 8,306 3,963 1,719 686 385

31
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What would happen if we used —9999 instead of 9999?77

proc format;

value fico 680-699='680-699"
780-9998="780+"
value ptif 0-8='0-8
21-9998="21+

runy;

proc summary data=deal review;

class fico pti;

var ever30;

(o |
o

X

output out= stats mean= n=n_loans;

runy,

data stats ;

set stats ;

if missing(fico)

if missing(pti)

run;

FICO
All
680-699
T00-719
720-739
740-779
780+

32

All
Ever 30 Dq % | Ever 30 Dq %  Ever 30 Dq % | Ever 30 Dq % | Ever 30 Dq % Ever 30 Dq % Ever 30 Dq % N Loans | N Loans | N Loans N Loans N Loans | N Loans N Loans

10.19%
16.15%
13.97%
11.20%
7.93%
4.72%

0-8 %

9.89%
16.27%
13.60%
10.68%

7.95%

4.73%

911 %

11.09%
16.77%
14.42%
12.38%
7.84%
4.96%

then fico=-9999;
then pti=-9999;

700-719="700-719"
-9999="Al11";
' 9-11='9-11
-9999="Al11";

12-14="12-14

o)

o

o

15-17="15-17

Ever 30 Bad Rates by PTl and FICO Range
Loans Originated Sep 2015 to August 2016

PTI
1214 %

10.90%
16.43%
14.40%
13.03%
7.70%
4.33%

1517 %

11.63%
16.72%
16.50%
12.41%
8.74%
5.587%

18-20 %

8.89%
10.83%
18.38%

8.33%

6.96%

1.83%

21+ %

8.05%
5.66%
13.79%
13.56%
7.69%
4.32%

All 0-8 %

52,322 37.263

10,145 6,774
9.471 6,623
7.181 5,011
11,242 T.937

14,283 10,918

120-739="'720-739"

911 %

8,306
1,896
1,588
1,115
1,812
1,895

o

o

o

PTI
1214 %

3.963
914
7587
614
870
808

1517 %

1,719
388
309
274
389
359

18-20 %

686
120
136
108
158
164

740-779="740-779"

18-20="18-20 %'

21+ %

38
53
58
29
76

139
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= Hashtag
Feel free to use the following hashtag on social media to indicate to all your
friends how cool you are now

#ProcSummaryRulez

Contact: PaigeMiller at
communities.sas.com
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