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the interest of information exchange. The U.S. Government assumes no liability for its
contents or use thereof.
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National Census of Ferry Operators

The Safe, Accountable, Flexible Efficient, Transportation Equity Act—A Legacy for

Users (SAFETEA-LU) of 2005 (P.L. 114-94) requires BTS to maintain a national ferry
database.

BTS conducts a biennial census of all ferry operators in the U.S. and its territories.
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2018 NCFO Questionnaire
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5 Sections: (1) Operator Info, (2) Vessel Info, (3) Terminal Info,
(4) Segment Info, and (5) Funding Info.

1. Please ensure that the inf

Company |
Address Line

2. Areyou
(]

3. Operati

0000000

4. Please i
(perces

[00A0000

15. Please list the source of any public funding received in calendar year 2017. Indicate the type of agency from which the funding

was received (federal, state, or loal), the name of the agency, and the funding program.

O NO- Public Funding Sources Are Not Accepted

O YES- This Operation Receives Publc Funding Sources- If so, please indiate sources below.

Program Name

Agency Type Agency Name
fedeal O Stte O Lol O
federd O Stte O loal O
feder O  State O  loal O
feders O  sate O  local O
fedeal O  Stte O Lol O

16. Please indicate whether your operation's boarding i orany other

You provided is b

(Please note: Information that you release to the public on a routine basis generally does not qualify as business-sensitive information.)

O Boarding Information is NOT business-sensitive
O Boarding information s business-sensitve
O ot . pl pe

Please return this survey in the enclosed envelope or send to:
NCFO Project Manager, US Department of Transportation
1200 New Jersey Avenue SE, RTS-32, Room E32-316, Washington, D.C. 20590

Thank you for completing the 2018 NCFO!

information in this field M)

‘Please give  brief descrition a5 o the nature of e sensitily
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5. Please lst each vessel in your fleet o 9. Please list each fern 11. Please list the individual route s
For each vessel, please include th, terminal served and p the direct (one-way) travel betuwee:
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2018 NCFO Data Release
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5 Tables

155 Variables

|Operator Operator-Segment | Segment TerminaI|VesseI

47 19

OPERATOR_ID (el 4l1¢107

DATA

ECTEFCH 1 KUNNCECRSTUNNYZALAAA FEEEALRRERIAAREES A B CCEFCH ) K GG Al AAAAAA
AL e 1 OPERATOR_ID SEGMENT_ID €/S¢1FFMOST_USED_VESSEL_ID VESSELL_ID |!'''!!'!"!!!!!'"'! """ VESSEL26_ID PVAACD,

3 2P 3 667 r 756 385 NA

451 P 3 663 r 387 387 NA

51011 > 3 669 " 387 387 NA

8 I b 387 387

10 «t LT b 387

13 (¢ Operator LEEEerereeerrnenn ‘ 387

14 (0 1 CELCCLOT 8 387

16 (11 11 TEEREeeereeerrrennet 9 3 674 r 386

17 (| bbb LULRLLERREEE LR 410 1820 ket 756, ELFRNRGNN ) T —— L

18 (1 B c D 1 A B CLEFCHIJKLMNCECRSTL. A B q D EFCHIJKUNNCRCRSTUNYZEAAAEEHE

20 (Il 1 'SEGMENT_ID SSEG_TERMINALL_ID SEG_TERMINALZ 11 [TERMINAL_ID OPERATOR_ID 11711 EL_ID OPERATOR_ID \USCG_NUMBER [(((I"[I" [II11SHITIN LI

23 Ithgq 666 ¢ 1146 225 87 1111 385 3E 684486 " I

24 (g7 667 ( 1147 226 3L 386 30 920742 1" T

29 Ilqpg 668 C 1148 227 31711 b 387 3N 1023852 I Iy

3111 169 669 ( 228 871111 |‘ 5 756 32 1164653 I Y

32 70 670 ¢ 231 871111 te 1236 3V 1246995 1" Il

34 174 571 ¢ | 233 3011 r7 14 41 965020 IN TNA

35 172 672 235 ELLLL tsg 59 4c 907138 IN 111NA

40 (4173 673 236 CULLLL 19 60 4. 1020240 IN 111NA
174 674 238 27814313 10 138 41 1020244 IN I1INA
175 678 429 231 148 239 87jaam 11 257 45 1081393 IN 11NA
176 680 € 513 1?? 12 264 P N INA
(7 gl Segment ” 158 e Vessel K L
178 682 ¢ 444 = 14 787 I I1INA
179 683 C 167 176 160 249 2221\ 15 61 5C 929116 I il
180 634 1 228 236 = 50 ST 16 388 8 225736 " I
181 685 1 231 236 162 252 130 (11 17 135 10 Ik 683083 I 1IN
182 636 F 236 240 i 256 153111 18 802 10¢C 1069833 " I1INZ
183 687 F 117 118 164, 258 91 111 19 1489 10 1 1297227 I 1IN
184 688 F 548 554 165 258 solli 20 1191 130 F 257720 INA I1INA
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Prep Analysis Data Set

* 5 NCFO tables + State Population

Segment Characteristics

Segment-Operation Characteristics Operator Characteristics

Terminal Characteristics

A

SEGMENT_ID
SEGMENT LENGTH
ANNUAL TRIPS
SEGMENT TYPE
SERVING NPS
TICKET REVENUE
TRIP PURPOSE

=
S
=
o
w
Q.
®)

VEHICLES

TRANSIT CONNECTION
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METHODS

Vessel Characteristics

PASSENGER CAPACITY
STATE POPULATION
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METHODS

* 6 Combinations of Methods/Restrictions & 8 Variable Sets:
A total of 48 Model Specifications

MCMC FCS
A A

odel 322
FCS method with Variable Set 3 (12

VariableSet 1 | 111 112 121 122 123 124 J M
Variable Set 2 | 211 212 221 222 223 | 224 y
variables)

Variable Set 3 | 311 — — 222 324 * Box-Cox transformation for all continuous
411 412 421 422 423 424 variables

511 | 512 | 521 | 522 | 523 | 524 2 N iy g e el el
categorical variables

611 612 621 622 623 624

711 712 721 722 723 724

Variable Set 8 | 811 812 821 822 823 824
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Comparison Metrics & Simulated Data

* Root Mean Squared Error (RMSE) =

Y (Actual-Imputed)?
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METHODS

NoOOUuh,WN R
PG e e o e
ol ow o X o om

939 #
940 X
941 #

Datal

o3 X 3 o X o

o 3 X 3 o R R

o 3R B R B R R X

o 3 B R X B xR

o W R K W K OB

942 X |
943 | X

- o3 X

- X |3 o o

- X X3 o= o

- % H|m o X

c X #|m o on

- o B X B ow

e NJOYUI B WN =
-uu%%#u%

oo X xR

939 #
940 #
941 #

*

Data 2

o3 X 3 o X xR

*

Data3
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Model Estimation o3 cpmes

* Among 48 models, 21 models were estimated and included for

model comparison

> : Produced same results

—> ### : Failed producing imputed values in at least
one of 30 data sets
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> Data Collection Year
2020 NCFO

2022 NCFO RESU LTS

> Data Year
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Results: All 30 Data Sets 5 e

' RESULTS

2
PASS —PASS
) RI\/ISE(Passenger) =\/Z( ActuZ;XBO Imputed)

Top 10 Models: All 30 Data Sets

1 121 294,912 Average of Passengers in 2018 NCFO:
2 111 297,203 131,204 persons per segment

3 712 299,134

4 812 305,134

5 623 310,022

6 512 312,194

7 622 314,309

8 624 314,309

9 522 315,487

10 524 315,487

16



e

Results: By Data Set T

RESULTS

2
PASS ctua _PASSmue
e RMSE(Passenger) =JZ( act 147 mputed)

Top 5 Models by Data Set

Datal Data2 Data3 Data 4
mmm mmm mmm mmm
1 116,687 1 133,719 1 336,627 1 470,599
2 712 120,990 2 121 134,371 2 712 342,691 2 121 487,447
3 322 124,631 3 812 135,959 3 121 351,350 3 812 505,332
4 324 124,631 4 622 138,663 4 812 356,842 4 412 516,106
5 622 125,002 5 624 138,663 5 622 359,865 5 712 516,111

Data5 Data 6 Data 30

424,625 210,778 111 239,243
623 443,567 111 212,953 323 246,124
522 451,134 622 215,804 522 248,447
524 451,134 624 215,804 524 248,447
512 451,662 121 219,367 412 251,256

ua b W N -
u b W N B
u A W N
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Comparison: Quasi-Nat’s Total s

RESULTS

O Quasi-Nat’l Obs. Total = X4}, cases PASSactua
(2] Quasi—Nat’I Est. Total = ZNon—Missing PASSActual + ZForced Missing PASSImputed

o Datal
Before forced missing After forced missing

10 # 1 & # # X # # 1 # 1 # # # X # #
2 4 1y # # # # # 21 g 1 g # # # # #
3=#=# X  # # # # 3=});(§=#x # # # #
a4 # L x # # 8 X # 4w x @ # X #
5 # 1 # # # # # # 5 # 1 # # # # # #
61 # 1 & X X # # # 6 1 # 1 # X X # # #
7=#=# # & # # # 7=}XI<=# 44 4 # #
'IZIZ e g g g : :I-I: H g g M

939 # 1 # # # X # # 939 # I # # # b3 #

osol # b w & & & & & ssol X1 # & & & & #
941L£Jx g #  #  #  x 941L1Jx #  # & # x

(1) (2
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Results: Quasi-Nat’I Total e

O Observed Total vs. ® Estimated Total

National Total (Passenger Boarding)

124,000,000

122,000,000

120,000,000 —

118,000,000

116,000,000

| N }- Y JI'- TJT- [ 11 [ [ W I I < ---- @ Observed Total
|
NIRRT RS O
J J J <€ - - --@ Each box plotincludes
| { 30 estimated totals,
one for each data set.
7 RN RN NN R L%
Model
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Results: % Error in Nat’| Total o5 o

(Est.Total—0bs. Total)

o —
Percent Error % Obs. Total

O%IT\[]‘TTT ]TT[{XTTT"( ------- Obs. Total = Est. Total

—
—

|

-4%

Percent Error (Passenger Total)
2

-RG -

-6%
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Conclusions sy
* MI models developed are not acceptable for boarding count imputation

at an individual segment level.
* They may be acceptable for estimating national total boarding count.

v" An individual model would be not appropriate. Instead, several Ml models and
averaging should be used for estimating national total.
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Moving Forward

Analyzing 2020 & 2018 NCFO together

Applying logical imputation on cases where statistical imputation is not
likely to work

Employing ML methods (e.g., random forest and Ensemble)

Estimating boarding counts of operators nonresponding to both 2020
and 2018 censuses
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