Fundamental Geographic Information System

Shi-Ping Lin

A question

Spatially, to store its equipment, preparing working space and remaining lots for client
parking, automobile repair business requires large land. As the result, it usually locates in
an area with cheaper land price. The question here is if the distribution of automobile

repair business is co-related with low land value.

Representation

Automobile repair business is defined by SIC code as category 75, “Automotive repair,
services, and parking”. It will include all the sub categories under it. Low land value

parcels could be known when comparing with average land value.

Steps

1. The first step I made is add “al bri_biz.dbf” into the project, start editing it and add a
new field called “sic_4”, which will be put in the first four digits of “Sic” column from

the original table.

3 &l bri_biz.dbt

Business |Blank|  Latitude Longitude | Zem Usza Fips_cnty Fips_city

B 42, 375360 71112840 0iUsa 25025 - Suffolk. {1120 - Boston, Ma-NH j
B 42, 360280 -71.1:303900 0i U5 25025 - Suffolk. (1120 - Boston, Ma-NH

B 42, 364140 -71.128440 0i U5 25025 - Suffolk. (1120 - Boston, Ma-NH

B 42, 362560 71129220 0i U5 25025 - Suffolk. (1120 - Boston, Ma-NH

B 42363480 -71.125520 0i U5 25025 - Suffolk. (1120 - Boston, Ma-NH

B 42 352680 -71.128740 0iUsa 25025 - Suffolk  : 1120 - Baston, MA-NH

B 42, 354600 -71.135040 0iuUsa 25025 - Suffolk. 1120 - Baston, MA-MH

B 42 351660 71131740 0iuUsa 25025 - Suffolk. 1120 - Baston, MA-MH

B 42351780 71131740 0iuUsa 25025 - Suffolk. 1120 - Baston, MA-MH

B 42352800 -71.129880 0iuUsa 25025 - Suffolk. 1120 - Baston, MA-MH

B 42353040 71131680 0iusa 25025 - Suffolk. 17120 - Baston, MA-NH

B 42352680 -71.128800 0iusa 25025 - Suffolk. ¢ 1120 - Boston, MA-NH

B 42, 363360 71127420 0iusa 25025 - Suffolk. ¢ 1120 - Boston, MA-NH

B 42353700 71138100 0iusa 25025 - Suffolk. ¢ 1120 - Boston, MA-NH

B 42363120 -71.130240 0iusa 25025 - Suffolk. ¢ 1120 - Boston, MA-NH

B 42.350400 -71.130420 0iusa 25025 - Suffolk. 1120 - Boston, Ma-MH

B 42363360 71127420 0iUsa 25025 - Suffolk. 1120 - Boston, Ma-MH _I
B 42356460 -71.138340 0iUsa 25025 - Suffolk. 1120 - Boston, Ma-MH

B 42355680 -71.118180 0iUsa 25025 - Suffolk. 1120 - Boston, Ma-MH .
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2. Used field calculator tool to grab the four digits from “Sic” column.
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Fieldz Type Reguests

[Zip] d = Mumber IsHul ;I
[Phone] = Sting |sMumber

[Sinze] |sJuoted

[Blank) € Date I:5ubelassf J

LCase
| [Business] .
[Blark] I MakeBuifer i

[gic_4] =

Le] A
Cancel I

@ al_bri_biz.dbf

Business |Blank|  Latitude Longitude | Zera Usza Fips_chity Fips_city

B 423753601 71112840 0fUSA 20025 - Suffolk {1120 - Boston, MA-MH | 8299 ;[
B 42 3B0280 1 -71.130900 0fUSA 20025 - Suffolk {1120 - Boston, MA-MH { 7513

B 42 3B4140F  -71.128440 0fUSA 20025 - Suffolk {1120 - Boston, MA-MH { 6035

B 42 3EZRE0F 71129220 0fUSA 20025 - Suffolk {1120 - Boston, MA-MH | 7538

B 42 3B34801 71125920 0§ USa 20025 - Suffolk {1120 - Boston, MA-MH | 3585

B 42 3EZRA0E 71128740 0§ USa 20025 - Suffolk {1120 - Boston, MA-MH | 4212

B 42 354B00F  -71.135040 0§ USa 20025 - Suffolk {1120 - Boston, MA-MH { 5713

B 42351BB0F 71131740 0§ USa 20025 - Suffolk {1120 - Boston, MA-MH { 5339

B 423517801 7113740 0§ LS 28025 - Suffolk {1120 - Boston, MA-MH | 8721

E 42382800 -71.129880 0¢ LS 20025 - Suffolk (1120 - Boston, MA-NH § 5312

E 42353040 71131680 0¢ LS 20025 - Suffolk (1120 - Boston, MA-NH | 7384

E 42382880 71128800 0¢ LS 20025 - Suffolk (1120 - Boston, MA-NH § 5332

E 42383360 71127420 0¢ LS 20025 - Suffolk (1120 - Boston, MA-NH § 7812

E 423837008 71135100 0¢ LS 20025 - Suffolk (1120 - Boston, MA-NH § 5312

B A2 I/I20F 71130240 0§ US4 28025 - Suffolk (1120 - Boston, MA-NH § 5312

B 42 3B0400F  -71.130420 0§ US4 28025 - Suffolk (1120 - Boston, MA-NH § 5312

B 42 3BII/OE 71127420 0§ US4 28025 - Suffolk (1120 - Boston, MA-NH | 7373 _I
B 42 3BE4E0E 71135340 0§ US4 28025 - Suffolk {1120 - Boston, MA-NH | 7R32

B 42 3EEEE0E 711158180 0§ US4 28025 - Suffolk {1120 - Boston, MA-NH | 7353 -
il A2 AENEON 71 17acAn NilISh PROE . Cffall 1120 . Pacbow hdAKH 7277 IT‘

3. Added “naicstb2.bdf” table into the project.

4. Selected all the business types with sic code starts as “75”. Exported the data as a new
table, called ““sic75.dbf”.

St A Alaiowhan’
7383 Mews Syndicates ;[
7384 Photofinishing Laboratonies
7389 Business Services, NEC
75 | Automotive repair, services, and parking
7513 Truck Rental and Leasing, "ithout Drivers 53212 | Truck, Utility Trailer, and By [H
7514 Passenger Car Rental 532111: Passenger Car Rental
7515 Pazzenger Car Leasing 532112 Passenger Car Leasing
7513 Ulility Trailer and Recieational Yehicle Rental 53212 | Truck, Utility Trailer, and By [H
7521: Automobile Parking 81293 | Parking Lots and Garages [pt]
7532 Taop, Body, and Uphalster Repair Shops and Paint Shops § 811121 Automative Body, Paint, and |
7533 Automotive Exhaust System Repair Shops 811112 Automotive Erhaust 5ystem R
7534 Tire Retreading and R epair Shops
7536 Automotive Glass Replacement Shops 811122 Automotive Glass Replacemel
7837 Automotive Transmission Repail Shops 811113 Automotive Transmission Rep;
7538 General Automotive Repail Shops 811111 General Automotive Repair
7539 Automotive Repair Shops, MEC 811118 Other Automotive Mechanical
7542 Carwashes 811192 CarWashes
7543 Automotive Services, Except Repair and Carwashes J
76 | Miscellaneous repair services
7E22 Radio and Television Repair Shops
7523 Refigeration and Air-Conditioning Services and Repair Shoj
7629 Electrical and Electronic Repair Shops, MEC -

1
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5. Added “sic75.dbf” into the project. And join it with the “al_bri_biz.dbf” table by the

column “sic_4”

Chiart... k[In|€»

Stop Editing
Save Edits & al bri_biz.dbf
Save Edits As... | atitude Longitude | Zera sa Fif
Eind... Chil+F 42 375360 -71.112840 0: US4 25~
@ Query..  Cil+d . = TR AE0280¢ 1190000 0 LSk o5
- Pramate | Automotive repair, services, a A2 AE41407 1128440 0 USA o5
Wigws 13 Trck Rental and Leazing, Wik 53 42 452560 71129220 0 USA o5
@ 14 Passenger Car Rental S| 42363800 711250200 OiUSA &5
Fremove Jains 15 Passenger Car Leasing E 423526800 711287400 0 USA 25
Link 13 Utility Trailer and Recreational | 53; 42354600 -1 135040 IS o5
: 21 Automobile Parking B0 423516600 71131740 0 USA 25
Femeve sl ks 1 : .
S Top, Body, and Uphalstery Rej 31 42351780 71.131740% 0 USA 25
Charts Refresh 33 Automative Eshaust System Re 817 42 452600 71129880 0 USA o5
@ 7034 Tire Retreading and Repair Shi 42953040 -F1.131680 0 USA o5
7EIE Automotive Glass Replacemert 817 42952680 -71.128800 0 USA o5
Layouts 7537 Automotive Transmission Repd 8171 42363360 -71.1274200 0 USA 25
A 7E38 General Automotive Repair Shi #17 42953700 -71.138100 0 USA o5
=] 7533 Autometive Repair Shops, NEG 817 4236320 -F1.130240 01154 25
Seripts ¥ 754z Carwashes BUao30a00] 11304200 07 USA &5
Fl | o | : 42 363360 -1.127420 0: US4 25
42 356460 -71.135340 0: US4 25
42 385680 -1.118180 0: US4 25 -
AT AENRAN 71 176840 niiich o5,
Kl L I‘
Appends the fieldz of another table to the active table bazed on a common field H-
| | o7 3% = BS @ B ||[@anviewcissz | B Miorsoft Word - . | Window | By 2APE mini2

6. The joined table will then have description on each automobile repair business. The
following step I want to export the data which contains only business in category 75.
The fast way to do it is to add a new field called “sic_2”, and put in the first two digits
from “sic” column. In the case, I can query the table by calling out all the business in

category 75. (Instead of picking up every 75XX manually.)

al_bri_biz dbf
Fips_cniy Fips_city zic 4 S N Aatwian
28025 - Suffolk. 11120 - Boston, Ma-MH: 82 5235 ;[

28025 - Suffolk 1120 - Bostan, MA-NH: 75 7813 i Truck Rental and Leasing, Wik 53212 © Truck, Utiliey Trailer, and BY (]
25025 - Suffolk. § 1120 - Bostan, MA-NH: B0 G035
28025 - Suffolk 1120 - Boston, M&-NH: 75 7538 : General Automotive Repair Shi 811111 General Autamotive Repair
25025 - Suffolk. § 1120 - Bostan, MA-NH: 35 3585
25025 - Suffolk. § 1120 - Bostan, MA-NH: 42 4212
25025 - Suffolk. i 1120 - Bostan, MA-NH: 57 5713
25025 - Suffolk. § 1120 - Bostan, MA-NH: 59 5939
25025 - Suffolk. : 1120 - Bostan, MA-NH: 87 ar21
25025 - Suffolk. : 1120 - Bostan, MA-MNH: 58 5812
25025 - Suffolk. : 1120 - Bostan, MA-NH: 73 7384
LSa 25025 - Suffolk. : 1120 - Bostan, MA-MH: 59 5932

m
TR
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7. Query the table by “sic_2”. Selected all the data with “sic_2”=75, which indicates auto
repair.

al_bri_biz Abf
Fields Walues
[Zera] 70" ;|
[Uza] NS
[Fipz_cnity] NN
[Fips_cit] MJ
N
| e ;I
¥ Update Yalues
[ [sic_2]="75"] - Mew Set I
Add To Set |
- Select Fram Set |

8. Export the selected data as a new table, called “al_bri_biz 75.dbf”.

9. Summarizing the table by column “sictext” gives us some information of the

sub-category. They are mostly general repair shops, body and paint shops, and car
rental.

Sintast Lt
Automobile Parking 1 el
Automotive Exhaust Syztem Repair Shops 1
Automotive Repair Shops, MEC 3
Automotive Services, Except Repair and Canwashes 9
Automotive Transmizsion Fepair Shops 1
Canwashes 4
General Automotive Repair Shops i}
Pazzenger Car Rental 12
Top, Body, and Uphalstery Repair Shops and Paint Shops 22
Truck Rental and Leasing, ‘ithout Drivers 3 |
« []

10. The next step is to know how this information could relate to land value. Latitude
and Longitude would be helpful if we could relate it to a map with correct coordinate.
Here, address might be more useful. So, what I did was break down the address

information into street names.

Fields Type
" Number
* Sking
[st_name]
[Citg] " Date
[State]
I£ip]
[Bhone] hd

[2t_name] =

| Extract{1]

Requests

B asicProper d
BasicTrim

Clone

Contairis J
Court

GetClass j
-
j Cancel |
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11.

the data broke down from the “str name” column. (It would help later when join tables

Added in “albripar99.dbf” table. Make a new column called “st name” and insert

together.) Summarized the table with the average land value field been added to it.

Lty of = LT

WESTERM & WESTERM BRIGHTON k& 02135 COmMMWLTH Dﬂ
SOLDIERS FIELD RD SOLDIERS BRIGHTON k& 02135 COmMMWLTH O

BRIGHTON k& 02135 COMMOMWLTE
M HARWARD 5T N BRIGHTON k& 02135 HaRVARD COL
WESTERM & WESTERM ALLSTOM hd 02134 CIT OF BOSTL
SOLDIERS FIELD RD SOLDIERS BRIGHTON Ma 02135 HARVARD COL
SOLDIERS FIELD RD SOLDIERS ALLSTOM b 02134 WESTMGHSE E
SOLDIERS FIELD RD SOLDIERS ALLSTOM b 02134 WESTMGHSE E
WESTERM & WESTERM BRIGHTON ka 02135 HARVARD COL
WESTERM & WESTERM BRIGHTON ka 02135 HARVARD COL
SOLDIERS FIELD RD SOLDIERS ALLSTOM b 02134 ZORIM LPS
HEFFERAN ST HEFFERAN BRIGHTON ka 02135 HARVARD COL
WESTERM & WESTERM ALLSTOM b 02134 SKATING CLUE
WESTERM & WESTERM BRIGHTON ka 02135 HARVARD COL
WESTERM & WESTERM ALLSTOM b 02134 SKATING CLUE
WESTERMN &\ WESTERM ALLSTOM Ma 02134 COMMWLTH O
WESTERMN &\ WESTERM ALLSTOM Ma 02134 SKATING CLUE
SPEEDWAY &Y SPEEDWAY ALLSTOM Ma 02134 MOLOMEY LES '«
Kl 1 I‘

o A fre ssa Srameadaod

4 1793260.0000¢
ABBY 7 51057.1429
ABERDEEM 9 124566.6667
ACADEMY 7 132018.9189
ADAIR 9 83R77.7TE
ADAMSON 40 80185.0000
ADELLA 2 87400.0000
ALCOTT 14 54421.4286
ALDIE 7 71345.9459
ALLEN 3 9806E.6EE7
ALLSTON 55 252300.0000
AMBOY 4 £3400.0000
AMTWERP 29 84403.4483 IL‘
L] »

12. There is one thing need to be aware of is: the summary table contains an entity
without street name, which will be a problem when calculating the table. The record

needs to be deleted before joining the table.

st_name Count Ave_Sumoflandy
4 1793250.0000 -
ABBY 7 B1057.1429
ABERDEEM 9 12456E.BRET
ACADEMY 7 132018.9189
ADAIR 9 835777778
ADAMSON 40 801850000
ADELLA 2 87400.0000
ALCOTT 14 644214286
ALDIE 7 713459459
ALLEM 3 9B06E.BEET
ALLSTOM 55 252300.0000
AMBOY 4 £3400.0000
.MsiTWEF!F' 29 84403.4483 H
4 3
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13. Change the records in the st name column of “sum2.dbf” into lower case. (so that |
could join this table with “al bri_biz 75.dbf” table.
14. Joined the summarized table with the “al bri_biz_75.dbf” table.

(=1

File  Edit Field ‘indow Help

E oose [g] H
[

Lhart...
Start Editing

Save Edits ] :
Sawe Editsds 44 | -
Eind.. — CukF - Abby B1057.1429 R
Querp..  Cul+0) — Aberdeen 124565 EBE7
Eramate — -~
St 4 St
GETEERIEGE Westem Brighton 5205 L 7Ba701.75175 | 7537 | Automolive Transmission Feps
Link. ‘westem Erightan 3607 753201 (75 7538 | General Automotive Repair Sh
E emmwve &l ks “w'azhington Brighton 9405 7h3BM 75 17838 | General Automotive Repair Sh
W M Brighton ar0g 7h32M 78 1 7A32 : Top, Body, and Uphalsten Fe
Herick Brighton 2907 7h3BM 78 1 7A38 | General dutomotive Fepair Sh
‘w'estem Brighton 9607 7RI, 7H: 75§ 7538  General Automotive Repair Sh
Chestrut Brighton 2407 7RI, 7H: 75§ 7538  General Automotive Repair Sh
M Brighton 9208 7RI, 7H: 75§ 7538  General Automotive Repair Sh
Haolton Brighton a412 7h32M 78 1 7A32 : Top, Body, and Uphalsten Fe
- — | Commorwealth Brighton 9707 7RI, 7H: 75§ 7538  General Automotive Repair Sh
Seripts ¥ = |westem Brighton 9607 7h3BM 75 17838 | General Automotive Repair Sh
‘w'estem Brighton 9707 7h490 7817849 ¢ Automotive Services, Except B
Goodenough Brighton 9707 7h490 7817849 ¢ Automotive Services, Except B
Academy Brighton 9104 7h32M 78 1 7A32 : Top, Body, and Uphalsten Fe
Haolton Brighton 9607 7h3BM 78 1 7A38 | General dutomotive Fepair Sh
“w'azhington Brighton 9507 7h32M 78 1 7A32 : Top, Body, and Uphalsten Fe
Lincoln Brighton 9307 7RI, 7H: 75§ 7538  General Automotive Repair Sh
Faneuil Brighton 9405 7RI, FE: T ¢ 7533 Automotive Exhaust System B
Kl
Appends the fields of another table to the active table bazed on a comman figld H-

iﬂﬁﬁﬁﬁl

(7 3 =3 @ B ||[@anvin . B Mionsit .. | FRAlsonand. | Window | |23

- 2 1204

15. By using the statistic tool to exam the “Ave Sumoflandv” column, we will get an
overall idea of what kind of land these auto repair shops are located in, in terms of the

land value.
1_bri_biz_75 dbf
ST
9206 753701751 75 | 7837 | Automotive Transmission Fepd 9527731959 § -

9507 753801 75 7B3B | Gereral Automotive Fepair Shi 9527731959
3405 fa3em B moflandy field

8709 7a3201

BanT FEAE Sumn: 3737E077.0938 “
S g g || beunt 34 [

i | | Mean: 397617.8414
2407 7038007 | Masimumn: 1077296, 7532
9205 7538017 E’linimurq: 0521548?2%0?050302
ange: .
g;g ;gggg:‘l 5 Variagnce: 106176621358, 7507
<& | Standard Devigtion: 325847 5441

9607 753801

9707 754901

5707 7a4501 =
9104 753201 —
9607 753801

9507 753201

9807 7h38001,75: 75 1 7538 | General Automotive Repair Sh 142603 8462
9405 7R3N .75 7R ¢ 7R33 | Automotive Exhaust System R 1123661376
8407 7h380 7517838 General Autorative Repair Sh 290072 2222
8407 754901 7517849 : Automotive Services, Except RO250.0000 -
E’I‘IT TRAAND TR TR TR1A | Paccarmmar Car Bantal 1077 2A6 TRID lTI
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Conclusion

In short, for the parcels around the auto repair shops (based on street), the average value
is $397,617 of a parcel. If compared to the average land value of the whole area
($234,159), it is actually higher. The hypothesis of “the distribution of automobile repair

business is co-related with low land value” is not sustained.

Commentary

1. The representation of land value is based on the data called “sum of land value all
properties in a given parcel”, which does not present the average value of each land
parcel. (Maybe there should be a new field added to the table, and is the sum data
divided by lot size.)

2. Also, the way the ave sumoflandv colmun in sum?2.dbe table is built up is taking all
the parcels on street A, using its summary land value, and average the summary.
Spatially, these parcels might be far way from each other, while the differences of land

value among might be average out.

Sum=

Sum=$500 $50 Street A

Average land value=

Y $300
Sum=
$350 \

3. There is a step that I need to translate the street name in sum2.dbe table into lower case.

Lower land value area

It is not a good way to treat the data. You might miss-keyin wrong information.
4. Pulling out street name from a table field will help joining two tables. However, in
reading a street name called “western” is not clear if it means “Western Av.” or

“Western St.”, which might exists at the same time.



