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Third step of IPF , Part a. See G in calculations. The 
rectangle northeast of cell (2,2) represents passengers 
going thru the first checkpoint. Cells lying in this 
rectangle are factored so that their total matches 
observed thru load there. That is, the numbers (7.5, 7.1, 
and 9.4) from row 1 of matrix F, which sum to 24.0, are 
factored up in matrix G so that their total becomes 30, in 
agreement with the observed thru load at the first 
checkpoint. 

Third Step of IPF , Part b. See H in calculations. The 
rectangle northeast of cell (4,4) represents passengers 
g.oing thru the second checkpoint. Cells lying in this 
rectangle are factored so that their total rna tches 
observed thru load there. That is, the nurnb€rs (11.8, 
7.5, and 16.2) from matrix G, which sum to 35.5, are 
factored up in matrix H so that their total becomes 60, in 
agreement with the observed thru load at the second 
checkpoint. 

First Convergence of IPF. The above three steps 
first iteration of IPF. These steps are 
and again until the values don't change 
results are shown in I. 

represent the 
repeated again 

any more. The 

Com paring Estimated Total Observed Passengers. See J. The 
total of the above diagonal cells in I is 140; this is the 
estimated total numbers of passengers, not counting those 
who couldn't be observed at a checkpoint. (Those who 
couldn't be observed are the in tr asegrnen t trips, in this 
case trips from stop 5 to stop 6, which are represented by 
cell ( 5, 5) of ·the consolidated rna tr i x. ) However, in the 
original compressed matrix (see D), that total was 9 5. 
Because these numbers don't asgree, matrix I is multiplied 
by the ratio (140/95). The result becomes a new seed 
rna tr ix, shown in K. The estimated total observed 
passeng€rs (ETOB) for this matrix is 208. 

Second Conver gence of IPF. Rows, columns, ana thru loaa 
rectangles have been iteratively factored to match the 
point check on, off, and thru load observations. The 
result is shown in L. This time the ETOB (above diagonal 
total) is 138, which does not agree with the ETOB of the 
most recent seed (208, from K). The entire matrix must be 
factored by the ratio (new ETOB)/(old ETOB), and the 
process repeated, until the new ETOB equals the most 
recent old ETOB (i.e. , the ETOB of the seed upon which it 
was based). 
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Final Convergence of IPF. Shown in M. Row totals and column 
totals for the even rows and columns (2 a na 4) agree with 
ons and offs at the two checkpoints. The rectangle totals 
northeast of the even diagonal cells ((2,2} and (4,4)) 
agree with thru load at the two checkpoints. The ETOB is 
135. 9, which equals the ETOB of the seed upon which this 
convergence was based. 

Calculating Factors for Odd Diagonal Cells. See N. Cel l (5,5} 
is the only nonzero diagonal cell. It represents t ravel 
within the segment made up of stops 5-6. Its expansion 
factor is the ratio (final row 5 total + column 5 
total) / {original row 5 total + column 5 total), where the 
total is from above the diagonal only. The original 
matrix (compressed) is D. For cell (5,5) the ratio is 
{0+90)/{0+45) = 2.0. 

Converting Above Diagonal Cells to Factors. See 0. The fac t or 
for each above diagonal cell is the ratio (final cell 
value} I {or ig ina.l ce 11 value}. For exampl e, the factor for 
cell {1,4) is 5.9 / 8.1 = 0.73. 

Final Stop -Level 0-D Matrix. See P. Each cell of the origi nal 
stop-level 0-D matrix (see C i n ca l culations) is 
rnul tiplied by the corresponding factor of the compressed 
factor rna tr ix (see 0). For example, since row 5 of the 
compressed rna tr ix coreresponds to stops 5 a nd 6, row 5 
factors from the compressed matrix multiply rows 5 ana 6 
of the s top-leve 1 rna tr ix, and column 5 factors from the 
compre$sea matrix multiply columns 5 and 6 of the 
stop-level matrix. 

Final Estimated Ride Check. See Q. The row and column totals 
of the final stop-level 0-D rna tr ix {see P) are the f ina 1 
estimated ride check. 
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Point Check Drata 

thru 
Stop board alight load 

2 
4 

20 
30 

18 
25 

Ride Check Data 

Stop board alight 

1 30 
2 25 5 
3 30 15 
4 10 30 
5 15 20 
6 40 

Seed 0'D Matrix 

To 
From 1 2 

1 0.0 5.0 
2 0.0 
3 
4 
5 

alight 0.0 5.0 

30 
60 

thr.u 
load 

25 
35 
35 
25 

3 
7.5 
7.5 
0.0 

15.0 

Compressed OD Matrix 

To 
From. 1 2 3 

1 0.0 5 .. 0 7.5 
2 0.0 7.5 
3 0.0 
4 
5 

alitht 0.0 5.0 15.0 

CALCULATIONS FOR APPENDIX E 

(A) 

(B) 

tbru 
4 5 6 board load 

8.1 4.2 5.2 30.0 
8.1 4.2 5.2 25.0 25.0 

13.8 7.2 9 . 0 30.0 35 . 0 ~c > 
0.0 4.4 5.6 110.10 35.0 

0.0 15.0 15.0 
30.0 20.0 40.0 

thru 
4 5 board load 

8.1 9.4 30.0 
8.1 9.4 25.0 25.0 (D) 

13.8 16.2 30.0 35.0 
0 . 0 10.0 10.0 35.0 

15.0 15.0 
30.0 60.0 
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To board 
FI"OII 1 2 3 4 5 

1 0 . 0 5.0 7.~ 8.1 9.4 39.0 
2 ·a~M .,-;~·- Y$.~- ~,~-~~ Dl ... l · ,. .. • . ~ ' 

3 · ·cr. o 13·: 8 .. 16 • 2 3 o . o 
4 f)''~' o~ l ~:t»~~o~ 
5 15 . 0 . 15.0 

alight 0.0 5.0 15.0 30.0 60.9 
oba a l ight 10 25 

To board 
Fro• 1 2 3 5 

l rO. rO 7.5 9.4 34.0 
2 6.0 7.5 19.2 
3 0.0 16 . 2 28.3 
4 30.0 30.0 
5 15.0 15 . 0 

alight O. rO 13.5 78 . 1 
obs alight 

To bo·ard 
Froa 1 2 

1 o.o 10.0 40.0 
2. 0.0 19.2 
3 28 . 3 
4 30 . 0 
5 15.0 

alight o.o 10.0 15.4 26.8 
obs alight 10 25 

To board 
Fro• 1 2 3 4 5 

1 0.0 lCLO 9.4 8.9 ··"· 48.1 .. 
z 0.8 6.0 5 . 'Z 

f · <-"' , ~ 
24.4 ~.~ 

3 o.o 12.2 _7l(, 39.5 
4 0.0 39.0 30.0 
5 15.0 15.0 

aligh-t 0.0 10.0 15.4 26.8 105.8 
oba alight 10 25 
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thru 
load 

0 
25 . 0 
30.0 
30.0 

thru 
load 

0 
24.0 
29.8 
33.1 

thru 
load 

thru 
load 

0 
38.1 
47.2 
60.01 

obs oba 
load brd 

30 10: 
60 IIJr 

obs o.bs 
l oad brd 

30 20 

60 39 

obs obs 
load brd 

20 

60 30 

obe 
thru obe 
load brd 

30 

(E) 

(F) 

(rG) 

(H) 



To board 
From 1 2 3 4 5 

1 0.0 lJO. 0 7.7 8.3 14.0 40.0 
2 0.0 7.7 6.3 6.1 m-o;:~ 
3 0.0 10.4 40.0 50.4 
4 Q.O 30.0 £~~ .• 0 
5 lS.O 15.0 

alight o.o 15.4 . 105.0 
obs alight 

E-stimated Total Observed B.oardings 

Seed 
Adjusted 

From 
l 
2 
3 
4 
5 

alight 

Fro a 
1 
2 
3 
4 
5 

al.ight 

To 
1 

o.o 

0.0 

To 
l 

o.o 

o.o 
obs alight 

2 
14.8 

O.OJ 

14.8 

2 
10.0 
0.0 

m 

board 
3 4 5 

11.4 12.3 20.7 59.1 
11.4 9.3 8.9 29.6 
0.0 15.4 59.1 74.5 

0.0 44.4 44.4 
15.0 15. '0 

22.8 37.0 148.1 

board 
3 4 5 

6.4 6.9 16.7 
6.4 4.6 9.0 
0.0. 13.5 34.3 

0'.0 30.0 
15.0 

12.8 5 .. 0 : 105.0 
' .26 
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thru obs obs 
load load brd 

(I) 

~.J) 

thru 
load 

44.4 
51.2 (K) 
88.7 

thru obs ob.s 
lo,ad lo,ad brd 

(I.) 



To 
From 1 

l 0.0 
2 
3 
4 
5 

alight 0. 01 
obs alight 

Fro• 
1 
2 
3 
8 
5 

From 
1 
2 
3 
8 
5 

Fro• 
1 
2 
3 
4 
5 

To 
1. 

0.00 

To 
1 

0.00 

To 
1 

0.0 

alight 0.0 

2 
10.0 
0.0 

2 
2.00 

2 
10.0 
0.0 

10.0 
10 

3 4 5 
5.5 5.9 18.7 
5.5 5.2 9.4 
0.0 14.0 3:2. '0 

0.0 30.0 
15.0 

10.9 105.0 

3 4 5 
0.73 0 . 73 1 . 98 
0.73 0.64 0.99 

1. 01 1. 98 
3 . 80 

IGII1 

3 4 5 
5.5 5.9 8.3 
5.5 5.2 4.2 
0.0 14.0 14 .. 2 

0.0 13.3 
0 . 0 

10.9 25.0 40.8 
25 

Estimated (New) Ride Check Data 

thru 
Stop bo.ard alight load 

1 40 
2 20 10 30 
3 46 11 19 
4 30 25 32 
5 30 40 15 
6 80 

thru obs oba 
board load load brd 

40.0 
f2o,. 
45.9 (M) 
~lt ' 
15 . 0 

~N) 

(0) 

obs 
thru thru oba 

board load load brd 
6 

10.4 40.0 
5.2 20.0 30'.0 30 20 

17.8 45.9 39.1 (P) 
16.7 30.0 60.0 60 30 
30 . 0 30.0 
80.0 

(Q) 


