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Fifty years of technological development

1860

Warrior Gloire
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Fifty years of technological development

1862

Virginia Monitor



Fifty years of technological development

1866

Affondatore



Fifty years of technological development

1866

Battle of Lissa



Fifty years of technological development

1875

British 11” muzzle-loading rifle



Fifty years of technological development

1876

Compound armour, HMS Inflexible



Fifty years of technological development

1868 (approx.)

An early Whitehead torpedo



Fifty years of technological development

1887

HMS Victoria



Fifty years of technological development

Karl Lautenschläger,

Technology and the Evolution of Naval Warfare,

International Security 8 (1983) 3-51



Fifty years of technological development

1905

Battle of Tsushima





Fifty years of technological development

1905

Gun Armour

Parsons steam turbine
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The culmination

Battleship

HMS Dreadnought

Guns + Propulsion + Armour



The culmination

Battlecruiser

HMS Invincible

Guns +Propulsion + Armour



The Battle of the Dogger Bank

The first clash of battle cruisers, 24th January 1915

Blücher Derfflinger Moltke Seydlitz

Indomitable New Zealand Princess Royal Tiger Lion



The Battle of the Dogger Bank



The Battle of the Dogger Bank

First sighting 0705, battlecruisers engage 0852



The Battle of the Dogger Bank

0943 Seydlitz damaged



The Battle of the Dogger Bank

1018 Lion hit



The Battle of the Dogger Bank

1100-1105

Course North-East

Engage the enemy’s rear



The Battle of the Dogger Bank

1313 Blücher sinks



The Battle of the Dogger Bank

‘Only by sheer good luck did any of the German ships escape.’



The Battle of the Dogger Bank

‘But for Tiger’s misdirection of fire we ... certainly should have
sunk the greater part of the enemy’s squadron’

– diary entry, Cdr (later Vice Adm) Reginald Plunkett-...-Drax







The Battle of the Dogger Bank

“The fighting capacity of the battle-cruiser is such that its
employment in future fleet engagements is a certainty”

“The battle-cruiser is the mistress of the sea”



The Battle of Jutland

On 31st May 1916, three British battle-cruisers were sunk by
German gunfire.

Indefatigable Queen Mary Invincible



Modeling The Battle of the Dogger Bank

Approximate Bayesian Computation (ABC)

Marjoram, Molitor, Plagnol & Tavaré, Markov chain Monte Carlo without

likelihoods, Proc. Nat. Scad. Sci. 2003
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Modeling the Battle of the Dogger Bank

Either

the model is wrong

or
the parameters are (very) wrong

or
something very unlikely has happened.
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The Model

Baudry, Chase, Fiske, Lanchester, Osipov (1902-1916)

A force causes damage in proportion to its numbers

‘Your N-squared law has become quite famous in the Grand Fleet’
— Jellicoe to Lanchester, 1916

Numbers are of the units which stand/fall together:
turrets (Fiske, 1905) or ships.

True? Ship concentrations of 2:1, 3:1, 4:1 were given multipliers of
2, 2.5 and 3 in exercises
Gunnery Practices in the Grand Fleet 1914-1918, ADM 137/4822, ADM

186/339, Kew

— more than good enough.
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The Parameters

Deduced from Dogger Bank and Jutland, taken together
—valid unless they changed greatly between Dogger Bank and
Jutland

Shells, ships/guns/armour, gunnery practice, flash fire!

On the German side big changes happened, because of Seydlitz
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The Parameters

On the British side they probably didn’t.

Nicholas Lambert, “Our bloody ships” or “Our bloody system”? Jutland and

the loss of the British battle-cruisers, 1916, JMH 62 (1998) 29-55

“a mistake was made in firing too slowly during the earlier stages
.... rapidity of fire is essential ...rapid fire will be employed by the
enemy at 18,000 yds, which must be answered by rapid fire” but
“Plunging fire is a great danger to ammunition anywhere between
decks. ... Lids of powder cases should not be removed faster than
necessary.” – Ernle Chatfield, captain of Lion

An Admiralty memorandum of February 1915 urges better flash
discipline ... but may not have been widely acted upon (Lambert).
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The Parameters

Nothing in the ‘lessons learned’

although ‘German shell, for incendiary effect and damage to
personnel, are far inferior to ours. Their only good quality lies in
armour penetration and damage to material.’



The Results

Using

Approximate Bayesian Computation (ABC)

we have a standardized, optimal methodology with which to
explore all of the parameter space for its capacity to reproduce real
results.
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The Results

‘We were marvellously lucky to escape as we did as their shooting
was damned good’

– Lt (later Rear Adm) Henry Blagrove



The Results

Essentially, the British got lucky:

given that they lost 3 battle-cruisers at Jutland (1916) to
magazine explosions, they were very lucky not to lose ships at
Dogger Bank

— and would almost certainly have done so had the
action not been truncated.
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Why did events unfold as they did?

– implies that things might have happened differently
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Historical Methodology

Counterfactual History

‘Grown-up historians don’t waste time on counterfactuals’
— Michael Howard

A Pandora’s box of supposition piled upon supposition, charlatanry

The opposite conceit: history is a rational and ordered process

No event is inevitable, simply more or less probable
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Historical Methodology

‘How exactly are we to distinguish probable unrealized alternatives
from improbable ones?’ — Niall Ferguson
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‘How exactly are we to distinguish probable real events from
improbable ones?’

“Perhaps someone got lucky” need no longer be counsel of despair.
When history is quantifiable, not wildly ramified, can be modelled,
and the parameters accurately determined (almost never, then) the
answer is ABC.
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Historical Methodology

The course of history is complex, contingent, and develops within
an envelope of probabilities surrounding the historical narrative.

To avoid causation fallacies, the mind-set required by the historian
is precisely that of Bayesian probability: to understand historical
actors’ implicit prior estimates of chances, how these changed as
events unfolded, and how they compare with real probabilities, not
just realized events.
Tetlock and Gardner, Superforecasting, 2015

Sometimes Bayesian methods can help
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