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Forecasting the Japanese Stock Market
with the BPY Ratio Indicator
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[ will speak the forecast of the Japanese stock
market using a new technical indicator, the BPV
Ratio.

[ by myself created the BPV Ratio the last
year,so you may need a detailed description of
it.

[ will speak about the description of the BPV
ratio first, and I will speak the forecast with

that indicator next.
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I Technical Analysts Journal
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Definition of BPV Ratio 2

BPV Ratio(i, N) = T, N _ BipowerVariation(i. N)

2 N-1 RealizedVolatility(i, N)
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S, is Stock Price art.

logarithmic rates of change.

BPV ratio is a technical indicator that
combines two statistics, Bipower Variation
and Realized Volatility.This slide shows also the
definitions of Bipower Variation and Realized
Volatility. After calculating the logarithmic
rates of change of a stock price, these values
are calculated respectively from N successive

sequence of the logarithmic rates of change.
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Binomial tree ud=1

Let’s consider the case that stock prices are
repeatedly fall or rise in the same proportion.
This is the very case that the stock prices

move in the binomial tree.

BPV LA &NA /7)) —DBIRIZ R
HICH->THRALEEDT, 201448 H 26 H
DY IF—THIDTHRELIZEDTT,

Example  BPV Ratio Calculation

bl=boa—a =12
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If the stock prices move in the binomial tree,
the absolute values of the rate of change are
always constant, regardless of the N and i.
Hence, the BPV ratio will be a constant value,
n divided by two.

If a stock price deviates from the binomial
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tree, the BPV Ratio decreases. Let's check it by
a simple example. Let's assume that N is five.
And let’'s consider the case that the absolute
values of rate of change were successively 10
percent, and a different absolute value of 20
percent becomes at the present.By a rate of
change deviating from the binomial tree, the

BPV Ratio decreases by about 20 percent.
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BPV Ratio Quantifies the Distance
(The Binomial Tree, Price Movement)

As inferred from this example,
the BPV Ratio is the index to quantify the
distance between the binomial tree and the

movement of the stock price.
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Hong and Stein, Journal of Finance, 1999.
Newswatcher
Buy or Sell Based on the Cashflow Information

Regardless of the Price Level

Momentum Trader
Buy or Sell Based on the Price Movement
No Cashflow Information

The Period of the Position Taking is predetermined

Next, I'll explain why I talked about the
binomial tree. I would like to quote the paper of
Stein and Hong Journal Of Finance in 1999. In
the paper, the market participants are classified
into two groups that are Newswatcher and
MomentumTrader. When Newswatcher is given
cashflow information, they buy or sell a stock
regardless of the price level if they receive
the good news or the bad news respectively.
Momentum Trader buys or sells a stock seeing
the movement of stock prices without getting
cashflow information. Moreover, Momentum
Trader is supposed to close his position after a

predetermined time has elapsed.
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Case Only Newswatcher in the Market

Price
Informational efficierit price

A B Time

First, let's consider a market consisting only
of Newswatcher. Stock prices will start rising
when good news comes in the market at the
time A.

While the good news spreads to the market,
stock prices rise. After the news goes around
the market participantes at the time B, stock
prices will be fixed at a constant. This level of
stock prices is an informational efficient price,

a fair value.
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The Momentum Trader Joins the Market

Y
Frice

A B Time
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When MomentumTrader joins here, then
the movement of the stock price looks like
as this slide In their model. When buying of
Newswatcher disappears at the time B, stock
prices will fall in order to balance selling of
Momentum Trader. After the time B, all shares
will be traded among Momentum Trader, and
share price will fluctuate around the fair value.

I thought this movement as shown in the slide
might be happen in reality. So, I investigated if
the movement of actual stock prices consists
of two phases, the former phase from the time
A to the time B that is on the binomial tree
and the latter phase after the time B that is the

deviation from the binomial tree.
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Market Prices and BPV Ratios 9

Time

BPV Ratio

A c B - Time

The relationship between the BPV Ratio and
the such movement of stock prices is supposed

to be like as two graphs shown in the slide.
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If you set the threshold H properly, you will
find the time when stock prices enter the trend
as the point C in the slide. The direction of the
trend is forecasted to be a sign of the rate of

change of the most recent of the time C.
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3614 BPV Ratios 363 entry points
(from 2000/1 to 2014/9/18)
Threshold=0.933881 median from 2000/1 to 2013/12

I calculated the BPV Ratio of Nikkei 225 with
N set to 10. There found 3582 BPV Ratios
in the period from January 2000 to the most
recent day, and there also found 359 entry
points like as the point C, when the threshold
is set 0.933881 that is the median of the BPV

Ratios from January 2000 to December 2013.
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Correlation and Statistics

1 2 3 4 o

Correlation 0113 0173 0173 0157 0126
T value 2162 3.3 3331 3024 2412
Averags 0.002 0.004 (0.005 0005 0.004
| Std Dewv 00 0.022 0027 0030 0033
Ann Return 0.045 0085 0116 0117 0103
| Ann Risk 0.080 0110 0134 0148 0165
Sharpe Ratio 0566 0870 Q867 0788 0627

2001/1/1-2014/9/18

Threshold H = 0.933881 Median from 2001/1 to 2013/12

The slide shows a correlation between the
sign of the last rate of returns at the entry
points and the subsequent rates of return
from the entry points away from each working
day. These correlations are significant at 98%
cofidence level. The movement of stock prices
that we assumed as above seems to be realized

all right.
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12
Daily Back Test to Nikkei225 2000-2014

Accumulated Logarithmic return
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The slide shows the result of the Back-test.

The Back-test to Nikkei 225 simulated the
trading rule from January 2000 to the most
recent day.

The trading rule is : if BPV ratio exceeds the
threshold,

position is closed

then the position starts and the
at a constant number of
days from the entry. The performance of the
trading rule was good as the statistics in the

previous slide indicated.
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Now I can go on to the talk of the forecast.
It may be a bold idea,

but I take the position that the existence or
the absence of Newswatcher in the market can
be determined by the BPV ratio.

Newswatcher is participating in the market
if the BPV ratio is greater than the threshold,
while Newswatcher is absent in the market if
the BPV ratio is smaller than the threshold.

I colored a stock price red when Newswatcher

is absent and black when they exist.
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Filtered BPV Ratio by Kalman Filter
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The BPV ratio was smoothed using a Kalman

filter, since it is very volatile.
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Price History from 2005 to 2007
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The threshold was set as above 0.933366
that is the mdedian of the filterd BPV Ratios
from January 2000 to December 2013.

This slide shows the price history of Nikkei225
from January 2005 to December 2007.
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Price History from 2012 to 2014
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Actual Price (Black Dot and Red Dot) 17

and Calculated Price (Only Black Dot)
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Next, this slide shows the price history from

January 2012 to the most recent day.
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I calculated the accumulation of the changes
of stock price only of those in black. This slide
shows the accumulated prices in sequence.
Newswatcher buys or selles when he receives
the news. This accumulated price can be
thought to be consisted by the information that
flowed into the market. Though stock prices
can overreact if Momentum Trader joins the
market, the overreaction part is assumed to be
offset by the vertical movement of the stock
prices. Hence, the accumulated price may
reflect the information efficiently. That is, the
accumulated price is an informational efficient
price, the fair value. The difference between the
accumulated price and the actual stock price
is about 4000 yen at the present. [ expect
both will converge each other in future. The
rise of stock prices in red is necessary to fill the
current gap. Therefore I think that there exists
rising potential of the Japanese stock market.

In the slide, there were at least four
points in the past when the gap reduced.
2006,2007,2009,2010 and there is the gap

reduction seemed to be in progress. Since the
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current gap reduction period has passed longer
than these four points. I think the market is

now under the new valuation.
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My Forecast to Nikkei225

Rising Potential (the Gap)
Price movement to fill the Gap is “Rise in Red ”

Repeat “Rise in Red” until the Gap is Eliminated.
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[ forecast the Japanese stock market will
repeat the mixed movement of the binomial

tree represented by black and the sharp rising

I Technical Analysts Journal |

by red until the gap is eliminated.

Thank you very much for your attention.
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